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ABSTRACT 

Palm kernel shell is a promising candidate as the precursor for preparation of activated 

carbon due to its granular structure, insolubility in water, chemical stability, high mechanical 

strength and its local availability at almost no cost. It can be activated into high porosity 

carbon in short time due to its high lignin content, low cellulose content and less fibrous 

structure. This paper is aimed to provide a short summary on the different types of palm 

kernel shell based activated carbon, the preparation strategies, the textural properties of the 

synthesized materials for water pollutants removal. Besides, a case study to discuss the 

adsorptive performance of the synthesized palm kernel shell based activated carbon on the 

removal of rhodamine B from water are included to evaluate the feasibility of palm kernel 

shell in the treatment of dyes wastewater. 

Key words: Palm kernel shell, Activated carbon, Dye removal 

 

INTRODUCTION 

Most of the materials that are rich in carbon content and do not fuse in carbonization can be 

used as the precursor of activated carbon.  Oil palm waste such as palm kernel shell [1], palm 

empty fruit bunch [2], palm frond [3] and palm trunk [4] are also potential precursor of AC.  

These materials have little or no economic value and present a disposal problem to the 

environment, but they are rich in carbon content and low ash content. 

Malaysia is the second largest producer of palm oil in the world.  The production of crude 

palm oil in Malaysia is expected about 20 million tonnes in the year 2017 [5]. Besides the 

production of crude palm oil, a large amount of solid waste is also an output from the palm 

oil industry. For every 10 tonnes of crude palm oil produced during oil palm milling process, 

5.2 tonnes fibre, 2.2 tonnes shell, 8.5 tonnes empty fruit bunch and other wastes are 

generated. Among these, about 5.61 million tonnes of palm kernel shell (PKS) were 

generated annually. The use of PKS as an adsorbent precursor is expected to greatly reduce 

the inherent costs. Moreover, the issues revolving around the management of oil palm waste  
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Many researchers have studied the feasibility of PKS as alternative activated carbon (AC) 

precursors. Generally, PKS is promising precursor to produce high quality of AC which has 

specific surface area greater than 1000 m2/g [1,6].  Effective adsorption performances of 

PKS-AC were investigated with the removal of dyes which indicate the feasibility of PKS-

AC in dyes wastewater treatment [7,8,9,10].  

The present case study reports the evaluation of palm kernel shell based activated carbon 

(PKSAC) as potential adsorbent for rhodamine B from water. PKSAC is prepared via ZnCl2 

activation at 600oC for 2 h. Carbonized palm kernel shell (CHAR) is included to show the 

effect of chemical activation onto palm kernel shell. 

 

MAIN RESULTS 

 

Table 1 shows the effect of chemical activation on the yield and textural properties of 

synthesized materials. PKSAC displays a higher yield, suggesting the role of ZnCl2 as 

superior dehydrating agent to inhibit the formation of tar. CHAR has a poor surface area 

(208 m2/g) compared to PKSAC (1365 m2/g) because some of the pores are not well-

developed and blocked with tar. Therefore, PKSAC had better adsorption performance 

due to its textural properties. 

 

Table 1. Textural properties, yield and rhodamine B adsorption of palm kernel shell based 

char (CHAR) and activated carbon (PKSAC). 

Adsorbent CHAR PKSAC 

BET surface area (m2/g) 208 1365 

Total pore volume (cm3/g) - 0.587 

Micropore volume (cm3/g) - 0.488 

Microporosity (%) - 83.2 

Average pore size (nm) - 1.89 

Yield (%) 33.4 51.8 

Maximum adsorption capacity (mg/g) 16.3 108 

 

 
Figure 1. Equilibrium removal of rhodamine B by palm kernel shell activated carbon. 

Lines were predicted by Langmuir (dotted), Freundlich (solid) and Redlich-Peterson 

(dashed) models. 
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The equilibrium adsorption data were analyzed using Langmuir, Frendlich and Redlich 

Peterson (RP) models. The applicability of Langmuir model indicates the homogeneous 

nature of monolayer coverage of rhodamine B molecule at the outer surface of PKSAC. This 

is also supported by Redlich-Peterson. 

 

CONCLUSION 

 

Palm kernel shell is promising precursor to produce high quality of AC which has specific 

surface area greater than 1000 m2/g. This paper highlights the promising role of palm kernel 

shell based activated carbon as adsorbents in the removal of water pollutant. In case study, 

ZnCl2 activated palm kernel shell carbon shows high surface area (1365 m2/g) and effective 

adsorption of rhodamine B (108 mg/g).  
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ABSTRACT 

PEMFC promises a clean and efficient energy for transportation application in where 

hydrogen and oxygen are used as fuels for operation. However, the weaknesses of monopolar 

PEMFC including severe water flooding phenomenon and membrane drying problem when 

operating at high current density which ultimately degrade its performance. Recently, 

researchers found that a bipolar membrane (BPM) is able to solve the water issue in PEMFC 

due to its ability in generating water molecule at the intermediate layer. The performance of 

BPM is highly depend on the types of membranes and other cell components materials, 

fabrication technique, and cell system design in order to achieve excellent self-humidification 

behaviour. Thus, the aims of this review are to discuss the application of BPM as an internal 

humidifier for PEMFC, and to describe the development of BPMFC system design and 

material of cell components based on current years latest reference. Up to now, the Nafion-

quaternary ammonium polysulphone BPM exhibits the highest cell performance (327 mW 

cm-2) and manage to operate effectively under high current discharge. In this light, previous 

works confirm that the BPM has the ability to self-humidify the membranes and solve the 

water management issue in PEMFC. 

Key words: Bipolar membrane, PEMFC, water management, water transport, humidifier 

 

INTRODUCTION 

Lately, the community’s awareness on the use of environmentally friendly energy sources for 

industries, electricity, and transportation has increased. Fuel cells is an electrochemical 

device that introduced by Sir William Robert Grove in the 19 century, which convert 

chemical energy into electrical energy via redox reactions. The advantages of using PEMFC 

as power sources, include its ability to produce high power density and efficiency, simple 

design, low volume and weight because of thin membranes, low/zero emissions, silent 

operation, suitability for discontinuous operations, quick start up (1-5s) and safe handling [1]. 

The flooding and membrane drying phenomenon is an important limiting factor of PEMFC 

performance, thus, this review is focused on this issue. Moreover, water flooding and 

membrane drying reduces the PEMFC power output, lifetime and stability. The presence of 
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excess water will result in the formation of the liquid water layer, degrade cell performance, 

stability, and durability problems. The excess liquid water layer is usually formed at the 

cathode and the gas diffusion layer. The weakness of a monopolar PEMFC is the need to 

maintain proper membrane humidity at high current density. In recent years, to overcome the 

water management issue in PEMFC, researcher have come out with internal humidifier based 

on BPM that are cost effective and are less complex in their system design. Bipolar 

membrane or also known as proton-anion exchange membrane has attracted much attention 

among researchers due to its potential function of self-humidifying during operation because 

of water formation at the intermediate layer (see Figure 1). Up to now, there are no available 

commercial BPM with water generation configuration. So, the easiest method to develop 

BPM is through composing CEM and AEM together via hot-pressed technique. The BPM 

had been first develop in 2009 by Unlu et al. (2009) [2]. 

 

 
 

Figure 1. The basic structure of bipolar membrane fuel cell 

 

BPMFC PERFORMANCE AND CURRENT ISSUE 

Starting from Unlu et al.’s (2009) [2] study of proving the self-hydrating in fuel cell when 

BPM was used, some of the researchers have continued the BPMFC study by investigating 

MEA fabrication method, and novel materials for BPM and other cell components. Table 1 

shows the past BPMFC studies. Although BPMFC had the potential to solve water flooding 

and membrane drying problem but it still required modification on cell design and material 

since its development was still in early stage and the previous study had claimed that their 

proposed BPMFC faced some problems. Among of the problems are poor electrochemical 

cell performance, material stability problem leading to membrane splitting at high current 

discharge, and accumulation of water increase at junction layer as current density increased 

and caused flooding.  
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Table 1. Summarization on BPMFC past studies 

Study BPM Material Performance (Power Density) 

[2] 
Nafion 212-Fluorenyl Poly(arylene 

ether sulphone) 
0.64 mW cm−2 at 50 ˚C 

[3] Nafion-FUMAPEM FAA-3 8 mW cm−2 at 30˚ C 

[4] 
Nafion 211- Quaternized Poly (2,6-

dimethyl 1,4-phenylene) oxide 
110 mW cm−2 

[5] 
Nafion 117- Polyphenylene oxide 

with long-chain alkyl amine groups 

 

Not state 

[6] 
Nafion 117- Quaternary ammonium 

polysulphone 
327 mW cm−2 at 80˚ C 

[7] 
Nafion 212- Sulfonated quaternary 

ammonium polysulphone 
Not state 

 

 

CONCLUSION 

 

Flooding has become a bigger issue in PEMFC when operated at a high current density. 

Many alternatives have been suggested to overcome this issue. A recent study found that 

BPM could potentially humidify the membrane to keep it hydrated as it is being operated at 

high current density. However, there are a limited number of studies conducted on this since 

the fuel cell applications of BPM technology is still new. Many of polymer based membrane 

has been proposed for determining the best, suitable and good compatibility to each other in 

obtaining optimal cell performance. Challenges remain in improving the cell performance 

and determining the relative importance of the AEM and CEM conductivity, and the 

thickness, porosity, stability of membrane for long term operation, and compatibility between 

CEM and AEM. In the future work, it recommends that a novel polymer material of CEM 

should be proposed to replace Nafion membrane that have high hydrogen crossover and 

investigate the compatibility state of material used to develop the membranes in order to 

improve the BPMFC performance. 
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ABSTRACT 

 
Adsorption is an efficacious wastewater treatment technique which has been widely used in 

various industrial applications. However, the high operation cost involving commercial 

activated carbon in industrial processes is the main drawback. Sewage sludge is an auspicious 

raw material of activated carbon owing to its high carbon content, rich functional groups, low 

cost, high availability and abundance. This paper aimed to evaluate the feasibility of 

converting textile sludge into activated carbon by KI + KOH activation at 700 oC for 1 h. The 

effect of different preparation methods on the properties of sludge-based adsorbents was 

reviewed. The application of these adsorbents in the removal of dye was discussed. The results 

from this study proved that the preparation of textile sludge based activated carbon via KI + 

KOH activation is feasible and effective in the adsorption of dyes. This paper provides 

further insight on the preparation methods of sludge-based adsorbents and dye wastewater 

treatment using these adsorbents.  
 
Key words: Sludge, Adsorbent, Preparation, Adsorption, Dye removal 

 

INTRODUCTION 

Over the years, water pollution control has been a subject of great interest. In Malaysia, the 

wide commercialization of textile industries due to high demands have led to establishment 

of more than 200 textile factories. Textile manufacturing in Malaysia is one of the largest 

sector producing hazardous chemical wastewater, in which it is responsible for 22% of the 

overall volume industrial effluent generated [1]. Yet, improper handling of dye effluent often 

results in a serious threat to the receiving water bodies. These residual dyes induce 

microtoxicity to aquatic creatures and retard self-purification of water bodies. It is necessary 

to separate these contaminants from the wastewater prior to its release into streams. 

Nevertheless, the removal of dyes from effluents can be strenuous because most of them are 

stable to light, heat and oxidizing agents and biologically non-degradable. 

 

Adsorption is a superior dye removal approach in terms of efficiency, cost, simplicity of 

design, ease of operation and insentivity to toxic substances [2,3]. Due to the expensive 

commercial activated carbons, industrial sludge has been explored as sustainable and 

mailto:abbas@cheme.utm.my
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economical source of activated carbon. The generation of large amount of sewage sludge and 

its handling and disposal problems have become a critical environmental issue. Sewage 

sludge is normally disposed via incineration and landfilling, but these methods are short term 

solution as they are costly and could pose secondary pollution. Thus, the conversion of sludge 

into activated carbon is an attractive approach that can reduce the pollution loads into the 

environment.  

 

In practice, the preparation of activated carbon can be carried out either chemical activation 

or physical activation. Chemical activation prevails over physical activation due to its higher 

surface area and pore development, short activation time, low activation temperature and 

better yield. Thus, this study is aimed to evaluate the feasibility of converting textile sludge 

into activated carbon by KI + KOH activation at 700 oC for 1 h. The present case study 

reports the evaluation of sludge as potential adsorbents for removal of dyes from water. 

 

MAIN RESULTS 

 

Although sludge is high in carbon content and rich in surface functional groups, its high 

ash content (>16% [2,3,4]) may impede pore development of pores during activation 

process. Inorganic matters may clog the pores and decrease the surface area of the 

adsorbent. Popular activating agents like KOH, ZnCl2 and K2CO3 are less effective in the 

activation of ashy precursor [2,4,5]. The novel KI+KOH activating agent produced highly 

microporous textile sludge based activated carbon (TSAC) with superior surface area of 

984 m2/g as shown in Table 1. In contrast to KOH, KI+KOH had also proven to enhance 

the yield and textural properties of TSAC, indicating the integrated effect of KI and KOH 

[3,6]. KI is a mild salt with fire retardant property, whereas KOH is a strong base which 

stimulates gasification. By combining KI and KOH, the stable iodide from KI may bond 

to the pore walls and strengthens it to allow further pore drilling and pore formation 

process whereby the metallic potassiums intercalate into the carbon matrices. In other 

words, KI+KOH promotes strong carbon network structure by reducing the extent of 

sample burnt off and volatilization rate. As a result, the yield and textural properties of 

TSAC are improved compared to that of char as shown in Table 1.  

 

Table 1. Yield and textural properties of char and textile sludge based activated carbon 

(TSAC) 

Sample Char TSAC 

Yield (%) 15 22.4 

BET surface area (m2/g) 11.86 984 

Average pore diameter (nm) - 2.44 

Pore volume (cm3/g) - 0.554 

Micropore volume (cm3/g) - 0.352 

Microporosity (%) - 63.6 

 

Batch adsorption equilibrium studies were carried out at different concentration by using 

malachite green dye as an adsorbate. From Figure 1, it can be seen that Langmuir 

isotherm gave the best fit, suggesting a monolayer adsorption. The value of Redlich-

Peterson constant g is very close to 1, revealing an ideal Langmuir adsorption, thus 

further confirms the good applicability of Langmuir isotherm. 
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Figure 1. Adsorption isotherms of MG on TSAC (experimental conditions: Co = 30-500 

mg/L, contact time = 72 h, T = 25 oC, agitation speed = 120 rpm). 

 

CONCLUSION 

The conversion of sludge into adsorbents will not only mitigate the expensive sludge disposal 

problem, but also cut down the environmental pollution by alleviating the need for landfilling 

and sludge incineration. The KI + KOH activating agent improves yields and textural 

properties of TSAC, thus increasing its MG adsorption capacity. This work showed that the 

preparation of TSAC via KI+KOH activation is feasible. Hence, it is proposed that certain 

areas such as KI+KOH activation of various precursor, stability and regeneration of sludge 

based activated carbon and its application to real wastewater sample can be explored for 

future studies.  
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ABSTRACT 

 
Graphene is now a popular material in the semiconductor industry thanks to its particular 

physical and electronic characteristics, which include above-average conductivity [1]. A zero-

gap material, it combines linear dispersion with electron-hole symmetry and consequently 

graphene sheet cannot be used in the creation of a logic device without induction of a 

bandgap. Modelling and simulating graphene nanoribbons (GNRs) (graphene allotropes) are 

therefore used to define electrical properties accurately and provide a benchmark for 

experimental fabrication processes. This study will investigate 4-Zigzag GNRs (4-ZGNRs)’ 

electronic properties where the GNRs in question have single vacancy defects at varying 

locations in the atomic structure; the method will to study single-neighbour tight binding 

models based on NEGF (Non-Equilibrium Green’s Function) using numeric computation on 

MATLAB. The simulations will use simplifying assumptions arising from tight binding 

models including basis functions, plane wave approximation and Hamiltonian operator 

discretisation [2]. The most significant concept in this single vacancy defect study is the 

removal of tight binding energies in the Hamiltonian operator caused by missing atoms. 

Hamiltonian operators are used to calculate dispersion relation and Green’s function in order 

to arrive at electronic properties including sub-band structure and Green Function Density of 

State (DOS). The conclusion of this study is that single vacancy defects at varying locations 

in 4-ZGNRs’ atomic structure has no effect on the sub-band structure but, because 

computation involves Hamiltonian operators, does have an effect on Green Function DOS. 

Key words: Graphene Nanoribbons (GNRs), Non-Equilibrium Green’s Function (NEGF), 

Hamiltonian, defect, tight binding. 

 

INTRODUCTION 

GNR manufacturing meets the requirements for new semiconductors as more interesting 

electronic properties can be realised by modulating such of their structural parameters as 

width, length, and edge orientation in addition to defects [3]. Defects can be useful 

engineering tools as a nanoscale way of altering material properties to improve their 

suitability for different applications. To identify the electronic properties of 4-ZGNRs that 

showed single vacancy defects at varying places in the atomic structure, Hamiltonian matrix – 

a solution of Schrödinger’s equation – is obtained. From this comes the specific system’s 

description. Assumptions used for modelling a device are input to the Hamiltonian operator 

mailto:liong-93@hotmail.com
mailto:chongweekhang@gmail.com
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based on a tight binding model. Collapsing 4-ZGNRs’ quasi-2D structure into an equivalent 

1D matrix system using alpha and beta matrices generates a tight binding 4-ZGNR model. 

Dispersion relation defines the energy/wave number relationship and is used in conjunction 

with the operator to construct the system’s energy sub-band structure. Calculating DOS 

allows understanding of the availability of energy states to be occupied [4]. Equation 1 shows 

the use of NEGF in its construction. Vacancy defects are inevitable when 4-ZGNRs are 

synthesised; they change the GNRs’ geometric structure and in this project will be described 

by a Hamiltonian operator. 

 

 

 ( )
1

Im FDOS E Trace G


=                                     (1) 

 
 

where FG is retarded Green’s Function = ( )
1

*E i I H
−

 + −   , η is a very small imaginary 

value to block divergence of the inverse matrix, I is an identity matrix, and H is the 

Hamiltonian operator matrix. 

 

MAIN RESULTS 

The location of the single defect is seen defined in terms of a row x column plane. Fig.1 (a) 

and 2 (a) illustrate coordination in the case of 4-ZGNRs with length of 3. The normal 4-

ZGNR atomic structure has 24 carbon atoms, but introducing a single vacancy defect reduces 

this to 23. In Fig. 1(a), a single carbon atom is absent at the 3nd row, 3rd column intersection, 

while in Fig. 2(a) a single carbon atom is absent at the 3nd row, 1st column intersection. 

Absent atoms are indicated by a red circle. Links to neighbouring carbon atoms are absent 

around the missing carbon atom, and the normal tight bonding energies are not present in the 

Hamiltonian operators.  

 

 
Figure 1. (a) Atomic structure of 4-ZGNRs at length of 3 for defect location at 3nd row, 3rd 

column (b) Sub-band plot and Green Function DOS plot of 4-ZGNRs as in (a). 

(a) (b) 
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Figure 2. (a) Atomic structure of 4-ZGNRs at length of 3 for defect location at 3nd row, 1st 

column (b) Sub-band plot and Green Function DOS plot of 4-ZGNRs as in (a). 

 

Once obtained, the Hamiltonian operators are used to calculate dispersion relation and 

Green’s function in order to find defective 4-ZGNRs’ electronic properties, which may 

include sub-band structure and Green Function DOS (see Fig. 1(b) and 2(b)). Comparison of 

both results shows that the sub-band structure is not affected by single vacancy defects 

having different locations in 4-ZGNRs’ atomic structure, but that the different locations do 

affect Green Function DOS. The two results have different peak numbers. 

 

CONCLUSION 

 

MATLAB was used to create an algorithm capable of generating tight binding models for 4-

ZGNRs possessing a single vacancy defect at varying atomic structure locations. The defined 

defects conferred characteristics which were used to modify the Hamiltonian matrix 

according to where tight binding energies had been removed. Defective 4-ZGNRs’ electronic 

properties including Green Function DOS and sub-band structure were calculated. Changing 

the location of the single vacancy defect on 4-ZGNRs’ atomic structure has no effect on the 

sub-band structure but does have an effect on Green Function DOS because Green Function 

DOS computation uses the Hamiltonian operator. 
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ABSTRACT 
 

In roads and highway industry, asphalt material was used extensively in road construction. 

Hot mix asphalt (HMA) plant is the main manufacture industry to produce high quantity of 

asphalt material. The final HMA mixture is produce after the aggregates mixed with the hot 

asphalt cement. In fact, a lot of energy is need during HMA production. More than 97 % the 

energy is spending in HMA plants due to the heating and drying of the aggregates process in 

combustion devices. As a result, greenhouse gas (GHG) emission are releases to atmosphere. 

Carbon dioxide (CO2) in GHG was the biggest threat to the environment which increase the 

temperature of the earth. Mostly, the researchers mainly focused to find the solution with the 

proposed of using the recycled materials and low temperature techniques to reduces the GHG 

emissions in road construction.  But, the researches how to reduce and recycled the GHG 

emissions in HMA production have not been explore yet in detail. Therefore, introduction of 

catalytic methanation as a new method in the HMA production was introduced as an effective 

way to convert CO2 releases from HMA plants to the methane (CH4). Based on the 

experimental result, by using Fourier transform infra-red (FTIR) with methanation system, 

Ru/Cr/Mn (5:10:85)/Al2O3 calcined at 700°C was assigned as the potential catalyst because 

of contribution 100% of CO2 conversion at 250°C reaction temperature. Thus, this study was 

about to determine the flue gas composition produces in HMA production plant and to prove 

the catalytic methanation technology as the new effective method in HMA production plants 

which can convert CO2 in GHG emission to methane (CH4). Inconclusion, it is highly 

mailto:t_filza88@yahoo.com
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advisable to adapt these alternatives as the green roads and highways industry. 

Keywords: Hot mix asphalt plant, greenhouse gas, carbon dioxide, catalytic methanation, 

natural gas. 

 

INTRODUCTION 

The final HMA mixture is being produces after the aggregates mixed with the hot asphalt 

cement. In fact, a lot of energy is need during HMA production. More than 97 % of energy is 

spending in HMA plants due to the heating and drying of the aggregates process in 

combustion devices. As a result, GHG emissions are releases to atmosphere. The analysis for 

asphalt pavements is complicated by the fact that, the asphalt cement or bitumen, has high 

carbon content. The average carbon content of asphalt cement is about 82 percent, and 

asphalt cement makes up about 5 percent of an asphalt pavement, with the rest being 

aggregates (i.e. stone, sand, and gravel)[1].  

 

The compulsory targets to reduce the greenhouse gases, initiated by the Kyoto protocol 

encouraged a search for innovative techniques. Various technologies have been developed by 

the road pavement industry to reduce the environmental impact: the use of reclaimed asphalt 

pavement (RAP) to conserve the virgin aggregates [2], effective technique like warm mix 

asphalt (WMA) for reduced the asphalt production temperatures [3] and recycling material to 

give prolong the service life of a pavement [4]. Those technique are focused more to 

sustainable environment during road construction. However, GHG is cannot be stopped. 

Therefore, this study is looking at ways to use and convert CO2 to the higher value-added 

product which is natural gas methane.  In ordered to removed CO2 gas from HMA 

production, the chemical conversion techniques which is catalytic methanation was the 

effective way could provide for sustainable development. This process does not only create a 

green and sustainable environment but produced valuable methane gas which can also be 

used as a fuel to run turbine for electricity.  

 

Thus, this study come out with two (2) mains of the objective which are, to determine the gas 

composition produces in HMA production plant and to illustrate the advantages of catalytic 

methanation as the new effective method in HMA production plants which can convert CO2 

in GHG emission to the natural gas. 

 

RESULTS 

 

Hot Mix Asphalt (HMA): Gas emissions  

Based on the Figure 1, the amount and composition of GHG emissions was collected by 

using by using gas analyser (GA). Based on gas analyser reading. 5 types gas composition 

have been detected from HMA plants, such as hydrocarbon, carbon dioxide, nitrogen, carbon 

monoxide and air fuel oil. 

 

Effect of Manganese (Mn) loading 

Mn (100%)/Al2O3 catalyst gives only 4.42% conversion of CO2 at a reaction temperature of 

400 °C. Meanwhile, the addition of Chromium (Cr) into the Mn/Al2O3 catalyst to form Cr/Mn 

Al2O3 catalyst showed an enhance catalytic activity at the maximum studied reaction 

temperatures of 400°C for the conversion of CO2 with 21.91%, 20.81%, 26.05% and 12.81% 

for Cr/Mn (40:60)/ Al2O3, Cr/Mn (30:70)/ Al2O3, Cr/Mn (20:80)/ Al2O3, and Cr/Mn (10:90)/ 

Al2O3 respectively. This suggests that small amounts of Cr addition can play an important 

role in the improvement of catalyst activity. 
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Figure 1: HMA plant and Gas analyser 

 

Effect of different calcination temperature towards Mn base catalyst 

Incorporating Cr and Ruthenium (Ru) into base catalyst Mn to form Ru/Cr/Mn/Al2O3 catalyst 

calcined at 400°C and 700°C achieved 100% CO2 conversion at reaction temperature of 

250°C and 300°C respectively whereas, Ru/Cr/Mn/Al2O3 catalysts at calcination 1000°C 

showed 84.41% of CO2 conversion at reaction temperature of 250°C. The catalytic 

performances of the catalysts were increased as the calcination temperature based oxide 

loading reduced. Thus, by incorporating Cr and noble metals of Ru into Mn base catalyst, 

they would enhance the catalytic activity.  

CONCLUSION 

Gas composition from HMA plants has been successful been detected by using RGA. Mostly, 

gas that been releases to atmosphere are categorize as the GHG emissions. Therefore, this 

study tries to convert and utilize CO2 emissions to the natural gas by applying chemical 

conversion system. This method also can be called as catalytic methanation system. Catalytic 

methanation system was a save which is catalyst can recycle and effective method that could 

provide for sustainable development. Overall performance from the catalytic activity studies 

can almost achieve 100% of CO2 conversion at low reaction temperature. However, 

Ru/Cr/Mn (5:10:85)/Al2O3 calcined at 700°C was assigned as the potential catalyst because 

of the contribution of 100% of CO2 conversion at the reaction temperature of 250°C.  
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ABSTRACT 

 
The innovation of plastic goods to ease consumers’ daily use is indeed very helpful. 

However, the utilisation of plastics worldwide has now become a threat to environment due 

to the disability of synthetic polymers to completely degrade resulting in forming 

microplastics (MPs) particle (<5 mm in size). The database on the occurrence of 

microplastics in the marine environment has been reported by numerous studies, of which 

includes the ingestion of MPs by several marine aquatic animals. Therefore, more efforts 

should be carried out to investigate its occurrence in freshwater ecosystem. As of today, the 

study on the presence of MPs in river is still scarce. In fact, the investigation on the 

occurrence of MP in Malaysia water is also lacking. Thus, the present study compared the 

presence of MPs between Skudai and Tebrau River. The investigation on the MPs occurrence 

in both urban rivers is pertinent since these water ways are reported as polluted rivers in 

Peninsular Malaysia. Sediment was collected by using box corer, dried at 50 °C, and then 

soaked in 30% hydrogen peroxide (H2O2) for one week. Sodium chloride (ρ = 1.2 g/mL) was 

added into a beaker containing sample for density separation and was then filtered. The 

preliminary inspection of filtered particles was carried out under microscope and grouped 

based on shape, colour, and size. Polymer identification was performed by using Attenuated 

Total Reflection-Fourier-Transform Infrared Spectroscopy (ATR-FTIR). The results showed 

that the density of MPs in Tebrau River is higher than of Skudai River. The dominant colour 

category in Tebrau and Skudai River was blue and yellow, respectively. The characterisation 

of different types of polymers was also compared for both rivers. The study postulates that 

the occurrence of MPs in both rivers were derived from human trash since both locations are 

well-known for fishing and close to industrial zone. 
 
Keywords: Microplastics, Urban river, Sediment, ATR-FTIR. 

 

INTRODUCTION 

Plastic debris floating at the surface water has now become one of the environmental issues 

concerning its abundance and fate. Generally, most of this synthetic polymer is fragmented 

into less than 5mm in size and is known as microplastics [1]. As of today, the comprehensive 

database on its occurrence (i.e. distributions, category, types of polymer) in freshwater 

environment is still scarce [2]. It was unanimously agreed that river acts as a major pathway 

to transport most of the plastic materials from the land to the marine environment [3]. In fact, 

a recent report has estimated 1.15 to 2.41 million tonnes of plastic waste is released to the 

ocean annually [3] (Lebreton et al., 2017). However, in certain regions, not all plastic will be 
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transported into the sea as most of this polymer is captured by trash traps along the river and 

subsequently affect the environmental health. Therefore, in this study, the investigation on the 

abundance of microplastics in Skudai River and Tebrau River was carried out in September 

2017. These rivers were selected since both locations are reported as the most polluted river 

in Peninsular Malaysia due to high accumulation of garbage whereby the predominant waste 

is plastics waste (Department of Environment and Department of Irrigation and Drainage 

Malaysia, 2014). Both locations are also known for fishing and leisure activities in urban 

area. In addition, the fact that the high population density in urban area has given a significant 

impact to the environment is undeniable and the most notable matter is plastic trash. Thus, 

this may potentially lead to the unhealthy environments via its continuous discharge into the 

river.  

Sediments were collected in September 2017 and oven dried at 50°C for 2 to 3 days. Next, 

150 ml of 30% hydrogen peroxide (H2O2) was added. The reaction was then left stand for one 

week. The remained H2O2 solution in Tebrau and Skudai sediment was filtered. The 

remained sediment in the glass beaker was dried at 50 °C for overnight. Density separation 

method by [4] was followed. Saturated sodium chloride (NaCl) was added into dried 

sediment. The buoyant particles together with supernatant was then passed through a 1.2 μm 

filter [2]. The observation of microplastics under microcope (45x magnification) were carried 

out in accordance to the described procedure in [5]. The identification and confirmation of 

particles counted from the sample matrix were carried out by using FTIR [6], [7]. The 

polymers were identified based on functional group of the resulting spectra.  

 

MAIN RESULTS 

 

Microplastics were detected in both rivers where the average microplastics abundance in 

Skudai and Tebrau River in September 2017 were 360±60 and 640±80 particles per kg, 

respectively. Figure 1 showed different percentage of plastic particles shapes between studied 

rivers. In Skudai River, fibre (50.96%) was the most frequent shape observed. Meanwhile, 

fragment was the most dominant component in Tebrau River at 55.67%. Yellow was the 

dominant colour in Skudai River with a proportion of 33.96% (Figure 2). In contrast, blue 

(29.9%) was the most frequent colour observed in Tebrau River. Figure 3 showed large 

microplastics (1000 to 5000 m) was the most dominant size observed from the sediment. 

However, microplastics with a size range of 101 to 500 m was also dominant in Skudai 

River.  

 

 

 
Figure 1. Comparison on the abundance of plastic particles shape between Skudai and 

Tebrau River. 
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Figure 2. Different category of colours found in Skudai and Tebrau River. 

 

     

 

 

 

 

 

Figure 3. Different size category found in Skudai and Tebrau River. 

 

CONCLUSION 

 

Both rivers are polluted with microplastic particles with the highest amount was observed in 

Tebrau River. The high abundance of plastics particles in the rivers showed the importance of 

regulation of plastics products and recycling plan. Indeed, the continuous input of plastics to 

the river make the pollutant become constant, and this may possibly cause adverse effect to 

aquatic biota through microplastics ingestion. As well as, the investigation on the presence of 

persistent organic pollutant on microplastics should be also considered as to gain insight into 

their transfer mechanism from plastic particles to aquatic living things. 
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ABSTRACT 

A review of ventricular tachyarrhythmia prediction methods and its predictive parameters is 

presented in this article. We aim to provide the reader with a preliminary discussion into the 

area of arrhythmia prediction, as well as to briefly describe the basic morphology of the ECG 

waveform. The comprehensive knowledge of the ECG predictive parameters which are 

crucial to the development of the ventricular tachyarrhythmia prediction algorithm are 

presented. Further, we also highlight the major contributions in the field through the most 

recent literatures. Our focus in this article is on the ventricular tachyarrhythmias prediction 

methods that aims to predict the occurrence of ventricle tachycardia and ventricle fibrillation 

before its onset. Through prediction, the sufficient time for the preventive action to be taken 

are allowed which further increase the patient’s survival rate. 

Key words: Prediction, Predictive Parameters, Ventricular Tachyarrhythmia, Ventricle 

Tachycardia, Ventricle Fibrillation 

 

INTRODUCTION 

Ventricular arrhythmia (VA) is the common problem met by the cardiologists in current 

clinical daily practice [1-3]. The patient with VA may apparent with a variety of signs and 

symptoms, such as palpitations, shortness of breath, chest pain, lightheadedness, weak pulse 

and syncope. Yet, the most concern issue is having the risk of sudden cardiac death (SCD). 

The main triggers of SCD are the occurrence of ventricular tachyarrhythmia (VTA), namely 

ventricular tachycardia (VT) and ventricular fibrillation (AF) [4, 5]. VT refer to the heart rate 

faster than 120 beats per minute, out of sync with the upper chambers and with at least three 

irregular heartbeats in a row. If VT is left untreated, it may develop into VF. VF refer to the 

condition where a very rapid and disorganized electrical activities initialized in the ventricles 

causing it to quiver instead of contact normally. A series of rapid and ineffective contractions 

of the ventricles results in immediate loss of cardiac output. Furthermore, insufficient blood 

supply to the brain, heart and other part of organs can cause asystole and eventually ends with 

SCD within few minutes if no immediate treatments are taken.  

Based on the American Heart Association (AHA) statistical update-2016 [6], SCD is the 

leading cause of death in United States, causing about 350,000 deaths each year. SCD is a 

sudden, unexpected death due to the loss of heart function and is responsible for half of the 
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heart disease deaths [7]. SCD may occur in healthy person with no pervious symptoms of 

cardiovascular disease (CVD) as well as patient with other medical conditions. However, 

most of the SCD events do occurs in the general population with the rate ranging from 50-

100 per 100,000 population [8, 9, 10]. This reflects the major challenge in current cardiology 

due to the absent of the powerful screening tool that capable to predict the occurrence of 

VTA for the general population [11]. Accurate short-term VTA prediction prior to their 

initiation allows enough time for the preventive action to be taken to avoid its occurrence and 

further damage to the patients. Besides that, increases of the awareness of clinicians, 

minimize the delay of medical care and enabling administration of preventive medication 

could reduce the mortality from SCD and increase the survival rate of the patient dramatically 

[12, 13]. Therefore, a reliable short-term VTA predictor is vital and essential in contributing 

to more saving of lives and better healthcare for the general populations. 

In this paper, we aim to provide the reader with the collective and comprehensive review of 

the short-term VTA prediction methods as well as the potential predictive electrocardiogram 

(ECG) parameters that have been proposed in the recent literature. We also briefly describe 

the basic morphology of the ECG waveform and its working principle. In this way, the 

authors able to guide the readers in better understanding and having explicit idea before 

initiating their research. This article consists of five sections. It begins with an introduction to 

the VTA in section one. Section two briefly describes the basic knowledge regarding the 

ECG morphology. Section three review the ECG parameters that have promising prognostic 

value to the occurrence of VTA event in the recent literature. Section four present the 

pervious literatures that related to the short-term VTA prediction. Lastly, section five 

concludes the paper with the discussion on the future direction of the VTA prediction. 

 

 

CONCLUSION 

 

In conclusion, this article has discussed thoroughly the morphology of the ECG waveform, 

ECG and HRV features that demonstrated its prognostic value as well as the recent works 

that related to the short-term VTA prediction. Accurate and precise VTA prediction would 

provide useful alert to the clinicians prior to the occurrence of the life-threatening ventricular 

arrhythmias. This allows enough time for the preventive action to be taken to avoid its 

initiation and further damage to the patients. However, it remains an open and challenging 

research area since there is yet to be a standard methodology that exists to handle various 

targeted groups and clinical settings. From the literature review, most of the previous works 

used HRV features in predicting the onset of the VTA events, while only Riasi et al. [14] 

employs ECG morphological features yet achieving great prediction performance. This 

encourage more investigation on the ECG morphological features to validate and affirm its 

role in short-term VTA prediction. Thus, a better understanding and exploration on both ECG 

morphological features and HRV features would contribute to the development of the reliable 

short-term VTA predictor. In addition, the use of machine learning techniques such as ANNs 

and SVM in recognizing and differentiating the fluctuating pattern of the selected features 

just before the occurrence of VTA event between control and patient groups is a promising 

methodology and trend in short-term VTA prediction field. It is hoped that the progressive 

development in real-time, low computational cost and reliable short-term VTA predictor in 

coming years shall contribute to the decreases of the mortality rate of cardiovascular diseases 

and more saving of lives within general populations. 
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ABSTRACT 

 

There are numerous sorts of instruments that have been utilized to monitor the high risk 

slopes as a preventive precaution should a slope fail. Unfortunately, less instruments are 

installed directly into the slope as a detection unit before the slope fails. Automatic Wireless 

Accelerometer Monitoring System (AWAM) is an innovation in the slope monitoring system 

and will be introduced in this research. By determining the limitations of previous monitoring 

systems in slope monitoring, AWAM will overcome problems such as geomorphology 

limitations, physical obstructions, different climate conditions and concurrent works at a site. 

In addition, minimal human interaction is required since the sensors are automatic and placed 

on the slope. This study demonstrates the AWAM system to monitor slope failures and the 

effectiveness of the system as an early warning sign. It was presented in two parts; consist of 

physical modeling calibration of the device and loading test in the laboratory to a numerical 

modeling of the model simulated by using softwares such as Slope/W and Limitstate. The 

monitoring device was confirmed to be able to be used as a monitoring system of soil 

movements given that the device is moving in tilting modes. Physical modeling presented 

promising results in correlation with the numerical modeling and the system test will 

continue with a full scale modeling test.    

 
Key words: Monitoring system, slope deformation, early warning sign, physical modeling, 

numerical modeling 

 

INTRODUCTION 

Disasters involving life and property damage can occur during slope failure [1]. Fatality 

related landslide events in Malaysia include the Kampar mudslide in 1996, Highland Tower 

tragedy in 1999, Hulu Langat orphanage tragedy in 2011 and several others which claimed 

many lives [2] [3]. 

 

In Malaysia the current practice to monitor slope work is often ignored due to the high cost of 

implementation and maintenance of the equipment. Unfavorable region of monitoring is also 

a main factor such as mountainous terrain, unpredictable weather conditions and some areas 

which are inaccessible using basic transport.  
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This research is intended to provide a better alternative in slope monitoring system. While 

focusing on monitoring the surface of the slope, this system will be self-sufficient and 

wireless oriented thus should be suitable to be used in remote areas or large area of 

monitoring. With a combination of accelerometers, gyrometer, a GPS system and wireless 

uplink this product is intended to be a new way of slope monitoring system.  

 

The device is to be named Automatic Wireless Accelerometer Monitoring System (AWAM). 

The signal of slope movement will be calibrated with a small scale lab testing. AWAM will 

detect ground movements in real time and gave out a warning when the site of the monitoring 

shifted into a critical state thus acting as an early warning detection system for slope failure. 

 

METHOD 

 

The construction of slope was carried out in two main steps including filling and compacting. 

The designed frame and geometry of the slope are as show in Figure 1. 

 

 

 

 

 

 

 

Figure 1. Geometry for Slope Model 

 

The location of AWAM device will be on top of slope surface (AWAM1) and the second one 

will be in the middle of the slope surface (AWAM2). Finally, the load plate was placed in its 

designated location and the box of the model was relocated to the test area under the 

pneumatic cylinder. The LVDTs were installed on the frame attach with pneumatic cylinder 

to record the vertical displacement of the soil. Data acquisition systems of the test included a 

data logger to record and print the vertical load as well as vertical displacement in 1s interval. 

Simultaneously, AWAM device will be set up and data will be recorded in 1s interval. A 

pneumatic cylinder with an eight bar force will act as the load bearing on the model. The tests 

will be carried out with the concept of load increment until failure. 

 

RESULT 

 

The result from LVDT and data logger was used to record the changes of soil in distance 

(mm) and the Load Cell was used to measure the applied load. Figure 2 shows the 

relationship between the load / stress on a soil material and the corresponding to the strain / 

deformation record by LVDT. 

 
Figure 2. Graph Stress vs Strain 
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The stress was increased by stages from 0 kN until it reached maximum loading of 8kN. The 

slope failed when the load reaches stress value greater than 177.8 kPa as seen in Figure 3. 

 

 
Figure 3. Ground Model Deformation after Loading Test 

 

A model testing has been done in order to detect the signal from the AWAM device and have 

yielded the following results.  

 

 
Figure 4. AWAM vs Time 

 

At 2/3 of the design load for the test which is on 18:30:25 at 102kPa, the device AWAM 

detects a solid movement of the slope as seen in Figure 4. With this device, it can detect the 

slope failure by detecting slight movements of the soil.  

CONCLUSION 

 

The concept of automatic and wireless system for monitoring device was introduced by using 

accelerometer. Based on the results and analysis carried out, it can be concluded that the 

AWAM device which was integrated with accelerometer can be used to detect soil 

movements. These models show that the AWAM device is fully functional in monitoring and 

creating awareness of slope failures and are probable to be operated in real life slope 

monitoring system.   
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ABSTRACT 

 
Passengers are more prone to Motion Sickness (MS) than the drivers. The difference of their 

severity level of MS is caused by their different head tilt movement with respect to the lateral 

acceleration direction. Typically, when the vehicle is turning into a corner, the passengers 

tend to tilt their heads according to the lateral acceleration direction. However, the driver 

tends to tilt his/her head against the direction. It is easier to design any MS mitigation method 

if the mathematical expression of their heads behaviour is known. Therefore, this study 

proposed models which are representing the correlation between the head tilt movements of 

the passengers and the driver with the lateral acceleration direction using Hammerstein-

Wiener modelling system. Experiment is set up to obtain the naturalistic data for the 

modelling process. The best model is determined by varying the input output nonlinearities 

estimators in the MATLAB’s System Identification Toolbox. Results show that the derived 

models achieved in generating similar responses with the real data. With further study, the 

proposed model are expected to contribute in MS minimization studies. 

Key words: Hammerstein-Wiener, Head tilt movement, Motion sickness, Modelling, System 

Identification 

 

INTRODUCTION 

Motion Sickness (MS) is an uncomfortable condition includes headache, nausea and 

drowsiness which usually occurs during travelling in a moving vehicle [1]. It is well known 

that the passengers experienced more MS compared to the driver. This is due to the different 

head tilt movement by the passengers and the driver towards the lateral acceleration direction 

in curve driving [2]. Normally, when negotiating a curve, the passenger’s head tilt 

movements are in the same direction with the lateral acceleration while the driver’s head tilt 

movement are opposite to the lateral acceleration direction. There are MS mitigation studies 

which implemented the occupant’s head movements finding by developing a postural device 

in passenger’s seat to minimize the passenger’s head tilt angle towards the lateral acceleration 

direction [3], [4]. In our opinion, various kinds of strategies can be designed to reduce MS by 

using the finding. However, the implementation will be convenient if the finding is expressed 
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mathematically. Thus, this study proposed to model the passenger’s and the driver’s head tilt 

movements with respect to the lateral acceleration direction via Hammerstein-Wiener (H-W) 

system. The H-W system is widely used in nonlinear System Identification (SI) field [5]. 

There are several input and output nonlinearity estimator that can be selected during the 

modelling process. This study implemented try and error method to find the suitable 

estimators which can constructed the best performance model. Then, to investigate the model 

effectiveness, the generated estimated response from the derived model is compared to the 

real experiment data, and their comparison error are calculated. For the modelling purposes, 

an experiment with real scenario that provoked MS is set up to collect the naturalistic data. 

 

MAIN RESULTS 

 

The H-W modelling process is conducted by using SI Toolbox in MATLAB software. 

During the process, several input and output nonlinearity estimators such as linear, 

sigmoid, wavelet and polynomial are used. Table 1 tabulates the H-W modelling results 

consists of Best Fit (BF), Final Prediction Error (FPE) and Mean Squared Error (MSE).  

 

Table 1. H-W modelling results with different input-output nonlinearity estimators 

Input 

Estimator 

Output 

Estimator 

BF (%) FPE MSE 

P D P D P D 

Linear Linear 65.31 64.23 12.06 4.283 11.99 4.260 

 Sigmoid 63.71 63.96 13.53 4.387 13.44 4.358 

Wavelet 50.62 18.58 17.93 21.85 17.77 21.66 

Polynomial 65.88 64.73 11.91 4.266 11.87 4.252 

Sigmoid Linear 64.94 64.51 13.20 4.408 13.12 4.380 

 Sigmoid 61.62 64.01 14.83 4.398 14.72 4.365 

Wavelet 63.95 26.16 13.65 18.60 13.52 18.41 

Polynomial 66.15 65.31 12.44 4.312 12.39 4.293 

Wavelet Linear 61.79 64.68 11.83 4.346 11.79 4.328 

 Sigmoid 65.58 65.21 12.36 4.351 12.30 4.329 

 Wavelet 64.39 64.80 12.17 4.300 12.09 4.263 

 Polynomial 68.88 64.88 12.62 4.366 12.60 4.357 

Polynomial Linear 64.65 64.48 11.90 4.271 11.86 4.258 

 Sigmoid 65.57 65.11 12.35 4.354 12.30 4.335 

 Wavelet 64.37 64.86 12.17 4.302 12.09 4.274 

 Polynomial 65.76 66.32 12.42 4.442 12.41 4.437 

       *P=Passenger, D=Driver 

 

The best model is determined by choosing the highest BF percentages. Based on Table 1, the 

best passenger’s model is generated by the combination of wavelet and polynomial estimators 

with 68.88%. On the other hand, the application of polynomial as both input and output 

estimators managed to produce the best driver’s model with 66.32%.  

Figure 1 shows the comparison results between the estimated and real experimental data. 

Noted that the real data are labelled as unseen in the figure. Based on the results, the models 

are able to produced similar estimated responses. The Root-Mean-Squared (RMS) error of 

the comparison are calculated and presented in Table 2.  
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(a) Passenger’s model 

 
(b) Driver’s model 

 

Figure 1. Comparison results of unseen and estimated responses 

 

Table 1. H-W modelling results with different input-output nonlinearity estimators 

Error Model Passenger Driver 

Comparison Error (RMS) 3.6618 3.4470 

 

CONCLUSION 

 

This study proposed the H-W nonlinear modelling method to model the correlation between 

vehicle occupant’s head tilt movements with respect to the vehicle lateral acceleration 

directions. The derived models are able to generate similar responses with the real data even 

though the BF percentages are low (<70%). In our view, these models constitute a great 

potential in MS minimization study. However, for the future works, it is encouraged to 

improve the modelling to get better performance.  
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ABSTRACT 
  
The addition of steel fibre in concrete altered its properties from brittle to ductile. Using self-

compacting concrete avoids use vibrating tools as it can consolidate under its own weight and 

high workable concrete that can flow easily in reinforced structure. The aim for this paper is 

to study the effect of addition of steel fibre in concrete on the flexural tensile strength and 

flexural toughness of concrete. Four design mixes of steel fibre self-compacting concrete 

(SFSCC) with different steel fibres contents, which are 0.5% (SFSCCC-0.5), 0.75% (SFSCC-

0.75),1.0%(SFSCC-1.0) and 1.25% (SFSCC-1.25) were designed, apart from normal SCC 

acting as a control mix. Slump flow test was conducted to assess the self-compactibility of 

fresh concrete mixture. Result shows that there is negative influence on the workability of 

SFSCC with steel fibre content more than 1%. Test on hardened properties showed that the 

highest residual strength and toughness of SFSCC is achieved by SFSCC with 0.75% steel 

fibre content mix which is 5.44 MPa and 34.2 Joules respectively. 

 
Key words: Self-compacting concrete, Steel fibre, Residual flexural tensile strength, Flexural 

toughness 

 

INTRODUCTION 

Self-compacting concrete (SCC) is an innovative concrete mixture that can easily flow and 

consolidate under its own weight and completely occupies the space of formwork. It also able 

to form a dense and homogeneous hardened concrete with the same mechanical properties 

and durability as normal vibrated concrete without any help of vibrator [1] [2].  

 

Fibre concrete is defined as a composite material consist of Portland cement, aggregates, and 

discrete discontinuous fibre such as steel fibre [3] [4]. Many research have been carried out in 

order to understand the mechanical properties of steel fibre self-compacting concrete 

(SFSCC)[5] [6]. It has been proved that the addition of steel fibre contribute in enhance the 

tensile and flexural strength of concrete due to the fibre bridging affect, bridging the gap 

between two sides of crack opening[7]. 
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This paper aims to study the effect of addition of steel fibres on the residual flexural tensile 

strength and flexural toughness of medium strength SCC. Medium strength SCC is 

technically and economically competitive to be use in ready mixed industry as it has lower 

cement content than SCC with high compressive strength value. [8]. Only few numbers of 

study on the influence of steel fibres on residual strength of medium strength SFSCC. 

Residual flexural tensile strength and flexural toughness test are important in order to predict 

the residual strength and toughness index of the concrete and a part of the most fundamental 

properties of concrete. An accurate prediction of toughness index of concrete will help to 

estimate the contribution of steel fibres in improving shear strength of concrete. 

 

MAIN RESULTS  

The increment of fibre volume content in the mixture has negative influence on the slump 

flow of concrete. As shown in Figure 1, it was observed that the shapes of flows were in 

circular manner with no segregation for the plain SCC up to SFSCC-0.75 mix. While, for 

SFSCC-1.25, a little accumulation of aggregate and fibres can be seen in the middle of the 

slump flow and the shapes of flows were not in exactly circular shape. 

 

 
(a) 

 
(b) 

Figure 1. Slump flow diameter for (a) 

SCC and (b) SFSCC-1.25 

  

Figure 2. Load deflection curve for residual 

flexural tensile strength 

Figure 3. Load deflection curve for flexural 

toughness 

 

In general, Figure 2 and Figure 3 shows the result of residual strength of concrete. 

The different is the method of the test conducted, residual flexural tensile strength is 

carried out based on (BS EN 14651-3:2005)[9] , while flexural toughness is carried out 

based on (ASTM C1609/C1609M:2005)[10].Fibrous concrete such as SFSCC is 

reinforced concrete section resist the tension forces due to the presence of steel fibers. As 

shown in Figure 2 and 3, the deflection of SFSCC specimens showed non-linear load-

deflection characteristics after first crack occurrence. This presents a typical post-

cracking behavior of concrete which is proved that the residual strength of concrete is 

remained before the concrete ultimately failed. In this study, SFSCC-0.75 shows higher 

residual flexural tensile strength than other SFSCC mixes, which is 5.44 N/mm2. In 

addition, from Figure 3, the toughness index can be produced by calculated based on the 

total area under the load-deflection curve up to net deflection of L/150 the span length. In 

this case, SFSCC with 0.75% steel fibres contents shows the highest toughness index 

which is 34.2 Joules. 
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CONCLUSION 

From the experimental study, it can conclude that the results of fresh concrete shows the 

workability of concrete is decreased when the content of fibres more than 1%. In addition, 

concrete mixture with 0.75% steel fibres content could be considered as optimum content of 

steel fibres which shows highest residual flexural tensile strength and flexural toughness. 
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ABSTRACT 

 
Handling and treating of the produced water using ceramic membrane is considered 

promising, however, the higher cost of ceramic membranes discourage industries for large 

scale application. The purpose of this work is to fabricate robust and low-cost alumina-spinel 

composite hollow fibre membranes for pre-treatment of hypersaline oilfield produced wáter. 

The hollow fibre membranes were prepared from a low-cost and abundantly available 

aluminium dross waste powder (<36µm) at a concentration of 50 wt.% via phase inversion 

and sintering technique. Prior to membrane fabrication, aluminium dross powder was 

subjected to water leaching and calcination at 1000ºC for 9 hours, resulting alumina, Al2O3 

and spinel, MgAl2O4 as the major constituents. Effects of sintering on the morphologies, pore 

size distributions, mechanical properties and removal efficiencies of the alumina-spinel 

composite hollow fiber membranes were investigated in details. As comparison to 

commercial alumina membrane, these low cost membranes were successfully fabricated with 

lower sintering temperatures with comparable mechanical strength due to the presence of 

minor impurities of MgO and Fe2O3 as sintering additives, making this material as an 

attractive option for low cost ceramic membrane. The performance of the alumina-spinel 

composite membranes for the pre-treatment of hypersaline oilfield produced wáter showed a 

promising result, which could be an alternative to the current availibility process. 

 
Key words: ceramic membrane, hollow fibre, produced water, solid waste recycling 

 

INTRODUCTION 

 

Over the last few decades, ceramic membranes have caught wide attention in a broad range of 

industrial applications especially in a harsh environment, mainly due to the process 

robustness. Ceramic membrane is well-known to be excellent in mechanical strength, high in 

chemical resistance, thermally stable, insensitive to swelling and ease of cleaning [1,2]. In 

general, industrial oxides such as alumina, titania and zirconia are the common materials 

utilized in ceramic membrane fabrication. Non-oxide ceramic materials like silicon nitride 

and silicon carbide have also been documented by a number of studies to fabricate ceramic 

membranes [2,3]. However, most of the materials are expensive in bulk and the application 

cost of these membranes for industrial purpose is higher in comparison to polymeric 
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membrane [4]. Due to that, some efforts have been done to fabricate low-cost ceramic 

membranes synthesized from natural occurring materials such as bauxite [5] and clays [6]. 

However, there are very limited number of studies on the possibilities of utilizing inorganic 

industrial by-products for the development of ceramic membranes with potential applications 

in water purification industries. The unique properties of aluminium dross such as abundantly 

available and contain large fraction of alumina with a small quantity of the other trace of 

metal oxides like magnesium oxide, MgO and iron oxide, Fe2O3 [5,7], making this material 

an attractive option. It was found that the presence of MgO and Fe2O3 in aluminium dross act 

as sintering additives by reducing the sintering temperature during the thermal process thus, 

making aluminium dross a promising raw material for low cost ceramic membrane. It worth 

to mention that among all the ceramic configurations, hollow fibre offer the highest packing 

structures with surface-area-to-volume ratio of more than 9000 m2m-3, providing greater 

separation area per unit volume of membrane element for filtration [8]. In this context, this 

study is intended to fabricate low-cost alumina-spinel composite hollow fibre membranes via 

phase inversion based extrusion technique with an air-gap of 5 cm and sintering process 

(1200-1300ºC) using 50 wt.% loading of pre-treated aluminum dross powders as a ceramic 

material. The effect of sintering temperatures and applied pressures on the performance of the 

hollow fibre membranes were investigated through microfiltration of synthetic hypersaline 

produced water.  

 

MAIN RESULTS 

 

As shown in Figure 1, the alumina-spinel composite hollow fibre membrane showed a typical 

asymmetry structure of macro-voids at the inner edge and dense structures at the outer edge. 

The naturally occurring phenomenon of macro-voids were originated from the lumen because 

of the air gap presence during the extrusion process. The cause of macrovoids formation was 

due to the instabilities interaction between the two immiscible fluids at the lumen interface, 

which amplifies some of the waves by the acceleration, leading to solvent and non-solvent 

exchange. The as-prepared alumia-spinel composite hollow fibre had an average porosity and 

pore size of 43.04% and 0.07µm respectively. 

 

 
Figure 1. a) Cross sectional SEM images, b) local enlarged cross-sectional SEM image, c) 

fracture surface of the alumina-spinel composite hollow fibre membrane 

 

CONCLUSION 

 

In this study, alternative to expensive ceramic materials in particular aluminium dross waste 

has succesfully been utilized to fabricate ceramic hollow fibre membrane. The utilization of 

aluminium dross waste is expected to not only solve its environmental problems but also to 

produce a low cost alumina-spinel composite hollow fibre membrane for highly efficient of 

hypersaline oilfield produced water pretreatment. 
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ABSTRACT 

 
In agricultural robotic, the nature of the environment is very important for any type of 

agricultural robotic research. The higher degree of environment complexity in agricultural 

area encourage researchers to use expensive sensors in order to produce a reliable map data 

inside the agricultural environment. This paper implements an inexpensive sensor called 

RPLIDAR to produce a map inside a greenhouse environment. The experiment is executed 

via Robot Operating System by implementing a Hector SLAM method to do the mapping. In 

order to map the LIDAR data, Turtlebot platform is used. The map result was then compared 

by using a simulated environment that is initially measured in detail and the result shows 

higher degrees of similarities between the implementation of the sensor with the simulated 

environment. 
 

Key words: agricultural, mapping, Robot Operating System 

 

INTRODUCTION 

Nowadays, the application of mobile robot in agriculture has been applied widely especially 

such as in greenhouses, orchards and vineyards. A lot of robotics research has been 

conducted to solve the problem of autonomous motion planning and control of wheeled 

mobile robots. To design an autonomous robotic system, a detailed information of the 

environment is needed as the robot will traverse in a dynamic and complex agricultural area. 

 

Several methods have been used to model the agricultural environment such as sonar, 

machine vision and laser radar (LIDAR). However, the most common method implemented 

in agriculture is using a machine vision a LIDAR because of its good compatibility with 

agricultural environment.  

 

Machine vision is a very versatile sensor and it is often implemented in mobile robot 

navigation and guidance, plant or object detection and plant characteristics measurements that 

including in many agricultural tasks. Usually, a machine vision system sensor consists of a 

camera and Charged Couple Device (CCD) or a complementary metal oxide semiconductor 

(CMOS). A machine vision device is a very inexpensive and powerful sensing tool however, 

it must be combined with other sensors that is within a proper framework to be used in 

certain application [1-2]. In addition, multiple camera positions and viewing angles are 
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recorded and it is called stereo vision. However, this system requires a stable lighting 

condition to ensure the stability in the system and it is very difficult in agricultural area to 

have a very stable lighting condition. 

LIDAR sensor is used commonly for distance measurements, mapping and obstacle 

avoidance and detection. This sensory system is found out to be a promising system in 

mapping for its ability to accurately measure a relative vectorial position (distance and 

direction) [3-4]. An algorithm was developed in [5] to build a detailed orchard maps for 

precision agriculture application. It uses a 2D LIDAR sensor called (SICK LMS-291) to 

compute the orchard map. It was mounted on a moving ground platform and was analyzed 

using a hidden semi-markov model. The result shows promising results as it has an average 

matching performance of 98.2% and 96.8% of localization and recognition using a data set 

recorded in a difference of one full year. However, the expensive factors of LIDAR sensor 

have limited the applicability in the development of the inexpensive mobile robot system. 

 

This paper presents an application of inexpensive LIDAR sensor to compute an agricultural 

map for robot navigation. It uses an inexpensive RPLIDAR A1 sensor that was mounted on a 

Turtlebot platform. The result was then compared with the simulated environment that was 

designed by taking the exact measurement of the environment. The mapping was computed 

using a Robotic Operating System (ROS) platform run on an Intel Core i7 notebook.  

 

MAIN RESULTS 

 

Figure 1(a) shows the simulated environment computed using MATLAB Simulink3d. The 

simulated environment was designed using a SOLIDWORKS by taking the exact 

measurement of the real greenhouse environment. Figure 1(b) shows the computed 

environment using RPLIDAR. It was computed by navigating the Turtlebot platform 

throughout the greenhouse environment. The map was computed by combining laser and 

odometry data using Monte Carlo Simultaneous Localization and Mapping (SLAM).  

 

 

 

 

 

 

 

 

 

                                (a)                                                                     (b) 

Figure 1. Simulated and computed map 

 

Based on Figure 1, it shows that the map computed using RPLIDAR has similarities in the 

pattern of the environment. Therefore, it has been proven that the application of the low cost 

RPLIDAR sensor is able to compute the greenhouse environment with an accuracy. In this 

work, the accuracy of the environment is also tested by selecting the destination and the 

mobile robot is able to navigate to the destination without colliding with obstacles. Therefore, 

it can be proven that the computed map is reliable to be used as it is able to guide the mobile 

robot without any collision. 
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CONCLUSION 

 

This paper implements a low cost lidar sensor called RPLIDAR in greenhouse mapping 

application. The sensor was mounted on a Turtlebot platform and the mobile robot has been 

navigated throughout the greenhouse environment to compute the map based on the sensory 

data. The result shows that the computed map has been found out to have the same pattern 

with the simulated environment that was drawn by taking the exact measurement of the 

environment. The computed map will then be used to design a navigation planner for the 

future works. 
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ABSTRACT 

 

One of the long-term challenges faced by the society is the endless demand of clean water 

resources by the exponentially increasing human population. Membrane-based technology as 

leading technology for aqueous-based separation has been widely practiced in most of the 

water treatment industry. However, the current membrane technology is still limited by 

several common challenges namely trade-off between water permeability and solute 

selectivity, fouling and chlorine attack. The combination of membrane with advanced 

nanotechnology has potentially given rise to a highly efficient thin film nanocomposite (TFN) 

membrane, providing a wider perspective in studies and generating innovative recreation. 

TFN reverse osmosis (RO) membrane incorporated with zeolite was first reported by a group 

of membrane scientists from US in 2007. Because of the unique and significant improved 

surface chemistry of RO membrane upon nanofiller incorporation, it had attracted significant 

attention from membrane community. This review summarizes the studies of the RO 

membranes incorporated with different types of nanofillers and discusses the impacts of 

respective nanofillers on the RO membrane properties with respect to water permeability, salt 

rejection, antifouling and antibacterial effect and chlorine resistivity. By providing the 

overview of nanofillers studied, it is expected that such discovery can be translated into 

innovative ideas and be beneficial to industries.  

Key words: Reverse osmosis, thin film nanocomposite, nanofillers, water flux, fouling 
 

INTRODUCTION 

 

Water, an essential element of life, is nevertheless facing its scarcity following overgrowth 

human population, extreme exploitation of water resources as well as water pollution. 

According to the predictions of the United Nations, it was expected that approximately 2 to 7 

billions of the population will have to face the consequences of water depletion [5]. In order 

to ensure sustainable supply of fresh water, the development of cost-effective technologies is 

required. Membrane-based technology is foreseen to play a major role in treating drinking 

water and wastewater, also, desalinating seawater and brackish water due to its simplicity in 
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terms of operations and scaling up as well as more environmental friendly with no chemical 

addition required or the involvement of phase change during the operation [6].  

Reverse osmosis (RO), the-state-of-art technique for desalination, is capable of producing 

high quality fresh water from water sources that are unsuitable for direct consumption such as 

brackish and seawater. The first practical cellulose acetate asymmetric RO membrane was 

introduced by Loeb and Sourirajan in the 1960s but is then predominated by polyamide (PA) 

thin film composite (TFC) due to its higher chemical, thermal, mechanical and hydrolytic 

stability [2]. TFC consists of primarily the ultrathin PA layer, porous substrate and non-

woven fabric whereby the PA layer and substrate can be independently tailored to improve its 

selectivity and permeability [4]. However, challenges still exist in improving PA-TFC 

membrane such as permeability and selectivity trade-off, susceptibility towards chlorine 

attack as well as fouling. Despite several methods introduced for applying the selective layer 

on substrate, interfacial polymerization (IP) technique captures the most attention which can 

be proven by increasing research studies since its initiation.  

Owing to the drawbacks of TFC membrane, thin film nanocomposite (TFN) is introduced. 

TFN membrane emerges from the incorporation of nanofillers with specific functions into a 

polymer film. Integration of nanofillers within polymer film can be performed by two main 

routes, i.e., i) incorporation of nanofillers into the dope and dispersion in the polymer film by 

phase inversion and ii) coating of nanofillers on the membrane surface by chemical 

interactions or self-assembly by IP [1]. The incorporation of nanofillers not only capable of 

tailoring membrane structure and its physicochemical properties but also introducing specific 

functions for instance antibacterial, photocatalytic, etc [6]. The first invention of TFN 

membrane was by Hoek and his coworkers in 2007 on embedding zeolite nanoparticles by IP 

into polymer matrix of PA layer prepared from m-phenylenediamine (MPD) and trimesoyl 

chloride (TMC) aiming to enhance water permeability at the same time maintaining its 

significantly high solute rejection [3]. Such invention has given rise to further explorations of 

the nanofillers’ potentials and its adaptation opportunities in enhancing membrane 

performance in water treatment industry.  

The major highlight of this review paper focuses on different types of nanofillers integrated 

within RO membranes and its impacts on the properties of RO membrane since its 

applications in 2007. Besides, the procedures involving the preparation of TFN membrane 

will be briefly discussed. This review paper aims to provide an overview on nanofillers 

studied for the recreation of greater opportunities on its development and applications in the 

future.  

 

CONCLUSION 

 

The development of TFN membrane has proven not only to be a pre-eminent solution for 

water permeability and solute selectivity trade-off but also introduces interesting properties 

such as chlorine resistivity, antibacterial, antifouling, etc. However, comprehensive studies 

are still mandatory on the dispersity of nanofillers in organic medium during IP and its 

agglomeration or aggregation issue within polymer matrix, alignment problem of nanotubes 

in the PA layer as well as their chemical interactions with the PA layer. Despite few 

resolutions discovered on combatting such problems, more efforts are still required for the 

development of a better and more stable TFN membrane as well as continuous exploration on 

the potentials of nanofillers.  
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ABSTRACT 

 
In an internal combustion engine, there are many reciprocating parts which are responsible 

for giving motion to the engine. One of these parts is the piston which is a very important part 

of the internal combustion engine. Piston acts as a transmitter of power generated from the 

burning of fuel and air mixture in the combustion chamber. There are various types of piston 

and some can be bought as an aftermarket product. The objective of this study is to examine 

the engine performance in horsepower and torque which produced by the different shape of 

piston head in an internal combustion engine. Three pistons with different head shapes -  

standard, dome (high compression) and mug (low compression) were chosen for the study. 

The experiments were carried out using a standard internal combustion engine of a Honda 

EX5 motorcycle. The engine was run on a chassis dynamometer in order to measure its 

torque and horsepower. Piston performance was evaluated based on the maximum available 

torque and horsepower. The result shows that all three pistons produce different torque and 

horsepower where domed piston head produces higher torque and horsepower followed by 

standard and mug. It also showed that by changing the piston head shape, it can improve 

torque and horsepower up to 5.69% and 19.4% respectively.  

Keywords: Compression ratio, Standard piston, High compression piston, Low compression 

piston  

 

INTRODUCTION 

To meet the emission regulations and increase the power of the engine, technology needs to 

keep upgrading. One of the most promising research ways to improve the performance is by 

changing the compression ratio [1] . A. Shaik et. all found in his study that compression ratio 

is one of parameters that affect thermal efficiency and power of diesel engine [2] . The 

compression ratio can be adjusted by changing the piston’s head shape. The clearance volume 

of the engine is altered by changing the cavity volume of the cylinder head, piston head and 

height. This modification permitted to have different values of clearance volume [3] which 

results different compression ratio.  

 

In the meantime, good combustion may be influenced by proper designing of the combustion 

chambers [4] and  piston head shape plays an important role in this overall design package. 

Consequently, if different piston head shape can produce more torque and horsepower, it is 



 

 

ENGINEERING                                                                                  41 

possible that smaller engine can be designed. Small engine means less weight which results 

less fuel consumption.  

 

Much research has been done on the shape of the piston head. Bawankar [5] found that 

different piston head shapes produce different engine performances. M.N Channappagoudra 

[6] investigated the effect of grooves on piston head on DI diesel engine performance and 

showed that different piston head shapes produce different brake thermal efficiencies which 

also means different power and torque [7].  

 

MAIN RESULTS 

 

Figure 1 shows the comparison of the highest torque and power produced in all of the 

experiments. It shows that high compression piston produces the highest power at 9.28 bhp 

followed by the standard piston, meanwhile, the low compression piston and standard piston 

with 1.5 mm gasket recorded 8.42 bhp, 8.31 bhp and 7.77 bhp respectively. High compression 

piston also produced the highest torque at 9.6 Nm followed by the standard piston at 9.4 Nm, 

low compression ratio at 9.11 Nm and standard piston with a gasket at 9.06 Nm. Due to lowest 

compression ratio, the least power and torque is produced by a standard piston with 1.5 mm 

gasket. From the Figure 1 below, the difference between highest and lowest torque for all 4 

experiments is 5.69% and 19.4% for power.  This means that by just changing the piston head, 

the torque and power can be improved up to 5.69% and 19.4% respectively.  

 

 
Figure 1. Highest Power Produced 

 

 

CONCLUSION 

 

As explained previously, the compression ratio is the ratio between volume at bottom dead 

center to volume at top dead center. Even though the power and torque produced are uneven, 

the high compression piston produces the highest torque and power. This can be represented 

by the compression ratio formula, rc= 
VD

VA
= 

Volume at BDC

Volume at TDC
  , which influences the torque and 

horsepower of the engine. It also shows that engine performance can be increased just by 

changing the piston head shape without the need for complicated modification. 
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This is important because if higher torque and horsepower can be produced for similar sized 

engine, smaller sized engine with the similar or higher performance can be produced. In this 

regard, Smaller sized engine means less weight and less fuel consumption. For future studies, 

several experiments can be done, such as studying the air flow in the combustion chamber, the 

temperature of engine, pollution and fuel consumption.  
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ABSTRACT 

Flutter behaviour is one of the aeroelastic phenomena that must be avoided during the aircraft 

designing process. Suitable material and parameters selection should be made in order to 

increase the flutter speed beyond the maximum operational speed of the aircraft. The study of 

flutter on a flat composite plate is carried out by comparing the flutter velocity obtained from 

calculated data using Finite Element Analysis (FEA) and low speed wing tunnel testing with 

variations of laminate orientation and number of laminate plies. The material used in the 

study is carbon fibre fabric (Tenax-JHTS40 E13 3K 200tex) and technique of hand lay-up is 

used during the fabrication process of wind tunnel model composite flat plate. The highest 

flutter speed obtained from the experiments is 29.9 m/s at 0º laminate orientation with 8 

laminate plies. 

Key words: Flutter, Composite, Aeroelastic, Plate 

 

INTRODUCTION 

The first flutter phenomenon observed on an aircraft is in 1916 on a twin engine bomber 

which the flutter phenomenon involved coupling of fuselage torsion mode and also 

antisymmetric elevator rotation mode (Kehoe, 1995). Flutter phenomenon is not a failure 

criterion but this can cause failure in aircraft and other structures. In aeroelastic phenomena 

family, flutter phenomenon is the most important and it is also the most difficult phenomenon 

to predict (Wright & Cooper, 2007).  

 

Composite material have been studied widely by the researchers across the world due to its 

high strength to weight ratio compared to conventional material such as metal. Composite 

material can also be tailored in order to optimise the strength without any weight penalty by 

changing the laminate orientation, number of laminate plies and material properties 

(Stodieck, Cooper, Weaver, & Kealy, 2013). 

 

A flat plate is modelled as UAV wing and the flutter velocity is obtained from the UTM Low 

Speed Wind Tunnel (UTM-LSWT) testing.  Initially the FEA analysis is set using the flat 

plate model and the natural frequency of the bending and torsion is obtained from the 
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analysis. The stiffness of bending and torsion is then calculated by implementing the theory 

of Binary Aeroelastic Model as shown in Equation 1 and 2. 

 

𝐾𝑘  =  (𝜔𝑛𝑘  × 𝜋 × 2)
2  ×  𝐼𝑘      (1) 

 
𝐾𝜃  =  (𝜔𝑛𝜃 × 𝜋 × 2)

2  ×  𝐼𝜃       (2) 

 

Where, 𝐾𝑘, 𝜔𝑛𝑘 , 𝐼𝑘 , 𝐾𝜃 , 𝜔𝑛𝜃 , 𝐼𝜃  is bending stiffness, bending natural frequency, bending 

mass inertia, torsion stiffness, torsion natural frequency and torsion mass inertia. The 

calculated bending and torsional stiffness is then compared with the stiffness obtained from 

wind tunnel testing. The variations of laminate orientations and number of laminate plies is 

applied during the wind tunnel testing as shown in Table 1 and Figure 1 shows the boundary 

conditions of the study.  

 

Table 1. Material assignment of FEA wing models. 

Wing 

Model 

Composite material layup 

Orientation (degree) Ply thickness (m) Total thickness (m) 

1 [0/0/0/0] 0.0003 0.0012 

2 [30/30/30/30] 0.0003 0.0012 

3 [45/45/45/45] 0.0003 0.0012 

 

 
Figure 1. Boundary conditions of wing model 

 

MAIN RESULTS 

 

Calculation of flutter speed has been done using three methods, which were theoretical 

method, structural stiffness test and also from wind tunnel test. The flutter speed results 

of each wing model was then compared in order to observe the trend of flutter speed as 

shown in Table 2 and Figure 2. 

 

Table 2. Comparison of flutter speed 

Orientation Plies Flutter speed (m/s) 

Theory Experimental Structural stiffness test 

0° 8 34.80 29.90 27.5 

30° 4 20.30 14.80 15.79 

45° 4 24.50 13.50 24.30 
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Figure 2. Flutter speed  

 

CONCLUSION 

 

From this study, the flutter speed of carbon fibre composite material flat plate wing model 

was determined. The flat plate wing model was used instead of aerofoil wing model due to 

the objective of this study which is to compare the flutter speed of a flat plate from theoretical 

analysis with wind tunnel test. The fabrication process for flat plate is much simpler and 

cheaper compared to aerofoil shape. While the usage of composite material is to stimulate the 

actual condition of UTM CAMAR which made from carbon fibre composite material. The 

structural stiffness obtained from theoretical calculation and experiment vary from each other 

mainly due to the fabrication process of the wing models. Thus, the flutter speed of wing 

models obtained from by wind tunnel and theory were different. At the end, the flutter speed 

obtained from each wing models does not exceed 40m/s which obeys the objective of this 

study. 
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ABSTRACT 

 
Orthosiphon stamineus (O. stamineus) or locally known as ‘misai kucing’ is a medicinal herb 

originated from Southeast Asia countries and abundantly found in Malaysia and Indonesia. 

Leaves of the herb are normally used while the other parts like stems are considered as waste. 

Thus, this study was conducted to investigate the quality extract of O. stamineus by 

quantifying antioxidant activity of the leaves and stems extract. Supercritical fluid extraction 

was used to extract both parts of the herb and soxhlet extraction was conducted as 

comparative study. Carbon dioxide was used as a solvent due to its low critical temperature 

and pressure while ethanol was used as co-solvent to modify polarity of carbon dioxide. 

Supercritical carbon dioxide (SC-CO2) extraction was carried out at different temperatures of 

40 and 80 °C and different pressures of 100 and 300 bar. SC-CO2 extraction gave higher 

antioxidant activity from both parts compared with Soxhlet extraction. Antioxidant activity 

from the stems (90.45%) are slightly higher than the leaves (88.06%). Therefore, the stems 

should not be treated as waste and can be fully utilized as the leaves to develop variety of 

products from Orthosiphon stamineus. 

 
Keywords: Supercritical carbon dioxide, Orthosiphon stamineus, misai kucing, antioxidant 

activity 

 

INTRODUCTION 

Orthosiphon Stamineus (O. stamineus) commonly known as Misai kucing and Kumis kucing.  

O. stamineus is widely grown in Southeast Asian and the tropical countries. It is an 

herbaceous shrub which traditionally used as herbal tea for the treatment of kidney stone, 

gout, high blood pressure, diabetes and hypertension [1]. The leaves of O. stamineus were 

established to possess diuretic effect [2,3], anti-hypertensive activity [4] and antidiabetic 

effect [5].  

  

The massive amount of chemical compounds in plants that contribute to antioxidant activity 

include phenolics, flavonoids, terpenoids, nitrogenous compounds and vitamins [6,7]. It is 
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proven that natural antioxidants possess anti-inflammatory, anti-carcinogenic, anti-bacterial 

and anti-viral properties [8,9,10,11]. These evidence are associated with the presence of 

secondary metabolites such as rosmarinic acid, eupatorin, tetramethoxyflavone (TMF) and 

sinensetin [12]. 

 

In this study, supercritical fluid extraction with carbon dioxide (SC-CO2) was introduced to 

extract O. stamineus. SC-CO2 is non-toxic, relatively inert, nonflammable and also possess 

low critical pressure of 7.38 MPa and temperature of 31.1 °C. Both leaves and stems of O. 

stamineus were used in this study for comparison since the stems normally considered as a 

waste for the production of O. stamineus tea. 

 

Therefore, the aim of this study was to investigate the antioxidant activity of the extract of 

both leaves and stems of O. stamineus and compare with conventional method of Soxhlet 

extraction. 

 

MAIN RESULTS 

 

Figure 1 exhibits the percentage of antioxidant activity of O. stamineus leaves and stems 

extract by using two different extraction methods of Soxhlet extraction and SC-CO2 

extraction. It can be seen that SC-CO2 extraction gave the highest percentage of 

antioxidant activity about 88.06% and 90.45% in the extract of leaves  and stems of O. 

stamineus. Soxhlet extraction shows lower percentage of antioxidant activity due to its 

exhaustive extraction and low solvent power. 

 

 
 

Figure 1. Antioxidant activity of the O. stamineus leaves and stems extract by using Soxhlet 

extraction and SC-CO2 extraction. 

 

 

CONCLUSION 

 

As a conclusion SC-CO2 extraction method at low pressure and high temperature of 10 MPa 

and 80 °C is the best extraction method to obtain higher quality extract of O. stamineus. In 

addition, this study proved that the stems contain significant and valuable compounds, so the 

stems should be fully utilized to develop different variety of products in food and 

nutraceutical industries. 
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ABSTRACT 

Structural characterization of the normal left ventricular (LV) myocardium from cardiac 

Computed Tomography Angiography (CTA) image may provide baseline information for a 

potential LV disorder marker. Based on image processing, the characterization can be 

achieved using statistical texture analysis. However, conventional statistical texture analysis 

on small image region still suffers from low resolution and noises. This study proposed 

Canny edge detection with texture analysis to characterize small LV apical myocardium 

region and compared between systole and diastole phases. Suitable CTA images were chosen 

from FOURDIX file in Dicom Image Library and Region of Interest (RoI) was defined for 

the LV basal myocardium region. Canny edge detection methods were implemented to the 

RoIs followed by Gray Level Co-occurrence Matrix (GLCM) based statistical texture 

analysis. The texture features of systole and diastole RoIs were obtained and analyzed. The 

result showed that Canny edge detection RoIs using threshold value of 0.4 produced better 

texture differentiation between systole and diastole images compared to the original RoIs and 

other threshold values. 

Keywords: Myocardium, CT Angiography, Texture Analysis, Edge Detection 

 

INTRODUCTION 

The structural properties of myocardium may be altered due to cardiac abnormality and 

diseases [1]. From the perspective of ECG-gating in CTA, structural characterization of the 

myocardium image for systole and diastole phases may provide a potential marker for left 

ventricular (LV) disorders. Based on the concept of image processing, the structural 

characterization of CTA images can be realized using texture analysis. However, texture 

analysis still has some drawbacks when dealing with small size Region of Interest (RoI) in 

medical image [2]. Due to the drawback, several studies had analyzed the performance of 

texture analysis together with edge detection method to obtain better medical image analysis. 

Based on earlier work, it was proven that GLCM and edge detection method was successfully 

implemented for bone fracture detection in X-ray and CT image [3]. Even though the proven 
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report of texture analysis with edge detection method for certain medical image is increasing, 

the performance of such method on cardiac image is still not well investigated. This study 

took the challenge to investigate the performance of GLCM based texture analysis with 

Canny edge detection method for apical myocardium region in CTA image. In Canny edge 

detection, threshold value plays as an important role in determining the output image. The 

low and high thresholds need to be properly chosen as they are the key parameters to detect 

and connect edges [4].    

 

MAIN RESULTS 

From Canny edge detection method, several edge detection RoIs were obtained with unique 

representation based on different threshold values. Figure 1 shows the CTA image with 

myocardium RoI position (black box), original apical myocardium RoI, and the resulting 

image of Canny edge detection with threshold value of 0.1 for systole phase.  

 
Figure 1. (a) CTA image, (b) original apical myocardium RoI, and (c) Canny edge 

detection RoI with threshold value of 0.1 

 

After Canny edge detection, the RoIs were analyzed using GLCM based texture analysis. 

Figure 2 shows the contrast and energy texture features result for the Canny edge 

detection RoIs with threshold value of 0.1 until 0.8. The graphs show the measurement 

for systole and diastole phases. From the figure, threshold value of 0.4 and 0.5 produced 

the highest gap between systole and diastole for both contrast and energy texture features.  

 
Figure 2. Contrast and Energy features result for threshold value from 0.1 to 0.8 

 

 

 

 

CONCLUSION 
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In this study, an improved methodology was proposed to characterize the structural properties 

of LV apical myocardium using Canny edge detection and GLCM based texture analysis. The 

most promising Canny operator’s threshold value for the proposed method was determined. It 

is a proof of concept of the proposed methodology on normal structure in CTA image which 

may serve as baseline information for future potential biomarker. 
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ABSTRACT 

Malaysia is the second biggest producer of palm oil in the world along with the palm oil mill 

effluent (POME) that can be converted to become a reliable energy source. This study aims to 

evaluate the economic feasibility of bioCNG from POME for industrial usage. Spatial 

planning of bioCNG production and distribution is conducted to minimize the costs involved. 

Two alternative industrial energy usage baselines that are grid extension scenario and bottling 

of compressed natural gas from gas grid are compared to bioCNG from POME scenario. The 

optimum pressure of bioCNG is determined to be 53.8 bar which is the pressure 

corresponding to the least production cost under dew point pressure. The biogas upgrading 

for bioCNG application in industries is assessed to be not cost effective when compared to 

bioCNG without upgrading under dew point pressure. Cost advantage of bioCNG production 

without upgrading over grid connection and bottling of compressed natural gas from gas grid 

shows significantly cost benefit especially for industrial estates and locations that are far 

away from natural gas grid connection. The demand of bioCNG on replacement of industrial 

natural gas usage is higher than the POME generation. This shows that further study on 

optimization of resource planning and bioCNG production from different feedstocks is 

necessary. 

Key words: BioCNG, POME, Spatial planning, Economic analysis, Industrial energy usage 

 

INTRODUCTION 

Malaysia is blessed with abundant resources of renewable energy (RE) which play an 

important role to enhance energy security by reducing the consumption of conventional 

energy and reducing emission. As the second world largest palm oil mill exporter in the 

world, huge amount of POME generated in Malaysia. In year 2014, the potential power 

generation from POME is 4,179,168 MWh. However, the power generation of commissioned 

RE installation of biogas is 19,772.25 MWh in year 2014 [1]. This excess electricity from 

undigested POME is 4,127,551.3 MWh which is not only wasted but also creates 

environmental problems. Recently, economic growth of Malaysia increase rapidly along with 

the increase in energy demand. Moreover, fossil fuel depletion makes the energy supply issue 

to be more intense [2]. The annual growth of energy demand increases at a rate of 5 – 7 % 

during next 20 years from 2004 [3]. 
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Biogas for electrification, biofuel for transportation could be operationally less cost effective 

due to scattered spatial distributions of palm oil mills which may cause logistic issue between 

biogas resource availability and its demand. The logistic variables such as transportation, 

collection, and storage may have substantial impact on its economic feasibility. There is 

increasing concern for maximizing resource recovery and sustainable bio economy 

development due to the abundantly available biomass feedstock. Biogas as fuel for 

transportation has been pioneering tested by Sime Darby which the biogas is pressurized up 

to 250 bar. Nevertheless, this high pressure may not be necessary for industrial usage as it 

involves extra cost for compression.  

 

The undigested POME or excess biogas from palm oil mills after on-site electricity 

generation is proposed to be compressed to bioCNG for the purpose of storage and fuel 

distribution to demand locations. In this study, bioCNG production from POME will be 

assessed in term of economic feasibility for industrial usage. 

 

MAIN RESULTS 

 

Figure 1 shows the cost advantage of bioCNG production without upgrading over grid 

extension. The GIS raster is produced by subtracting cost on grid extension by bioCNG 

production cost without upgrading. Higher the positive value means the greater cost 

advantage of bioCNG production without upgrading over grid extension. Figure 1 shows 

positive value where the locations is far away from the natural gas grid. In these 

locations, bioCNG production without upgrading is more cost effective than grid 

extension. On the other hand, Figure 1 shows negative value where the location is near to 

grid extension. In these locations, the investment costs on bioCNG production is higher 

than grid extension. 

 

 
 

Figure 1. Cost advantage of bioCNG production without upgrading over grid extension. 
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Figure 2. Cost advantage of bioCNG production without upgrading over bottling of 

compressed natural gas. 

 

Figure 2 shows the cost advantage of bioCNG production without upgrading over bottling 

of compressed natural gas. The GIS raster is produced by subtracting cost  on bottling of 

compressed natural gas by bioCNG production cost without upgrading. Higher the 

positive value means the greater cost advantage of bioCNG production without upgrading 

over bottling of compressed natural gas. Figure 2 shows negative value where the 

locations is far away from the palm oil mills but near the natural gas grid. In these 

locations, bioCNG production without upgrading is less cost effective than bottling of 

compressed natural gas. Overall, the cost advantage of bioCNG production without 

upgrading over bottling of compressed natural gas is significant in Johor. 

 

CONCLUSION 

 

The spatial analysis model is successfully developed to evaluate the economic feasibility of 

bioCNG application in industrial usage. The biogas upgrading for bioCNG application in 

industries is assessed to be not cost effective when compared to bioCNG without upgrading 

under dew point pressure. Cost advantage of bioCNG production without upgrading over grid 

connection and bottling of compressed natural gas shows significantly cost benefit especially 

for industrial estates and locations that are far away from natural gas grid connection. The 

demand of bioCNG on replacement of industrial natural gas usage is higher than the POME 

generation. This shows that further study on optimization of resource planning and bioCNG 

production from different feedstocks is necessary. 
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ABSTRACT 

In this paper, the effectiveness of a newly proposed optimized cascade control technique 

utilizing fuzzy control applied to a furnace temperature model is presented. PID controllers 

are widely used in the process industry due to its simplicity and robustness. To improve the 

control scheme, cascade control is the apparent choice due to its wide application in critical 

industries. This include heater temperature control, compressor capacity control, heat 

exchanger temperature control and fractionation columns controls. From the results obtained, 

it is observed that with changes to process transfer function, the proposed design has a better 

adaptation and performance better than the conventional cascade PID control. The proposed 

design utilizes Fuzzy Logic to continuously tune each term of the PID controller. The 

performance of the proposed design is evaluated with respect to the conventional cascade 

PID controller. To evaluate the performance of each controller, the system’s stability and 

performance parameters such as rise time, overshoot, undershoot and settling time were 

determined. The entire system design is modeled using MATLAB/ SIMULINK, with the 

simulation results showing that the proposed fuzzy logic cascade controller has better 

robustness and dynamic performance than the conventional controller. 

Key words: PID (proportional-integral-derivative), Fuzzy Logic (FL), Cascade Control, Auto 

tuning, Simulink. 

 

INTRODUCTION 

One of the best flexibility with the PID controllers is that by using two PID together, a better 

dynamic performance can be achieved as compared with a single PID controller, also known 

as cascade PID controller [1]. In this controller, the two PIDs are placed in such a way that 

the setpoint of one PID is the output of the other PID. One of the PID controller works as the 

inner loop controller which takes the output of the other PID controller which works as the 

outer controller as its remote setpoint [2].  

 

PID controllers works well with a linear system. Typically, various processes are non-linear, 

hence frequent tuning of the parameters are required [3]. Non-linear condition comes from 

the changes in the process itself, performance of equipment, as well as wear and tear of the 

instrumentation. To manage this, the paper introduces an auto tuner fuzzy control for the PID 

terms that allows for better adaptive control, thus avoiding the need for frequent tuning. In 
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order to show the effectiveness of the proposed controller, a transfer function of a furnace 

temperature is utilized [4].  

  

MAIN RESULTS 

 

Auto-tuner cascade PID controller based on fuzzy logic (FL) Simulink system block is 

shown in Figure 1. The value of the PID parameters Kp, Ki and Kd are tuned using signals 

from fuzzy logic block. The fuzzy logic inputs are based on the error and change in error 

between reference signals and output signals. The output of the simulation for comparison 

are shown in Figure 2 and Figure 3. The detailed analysis of the performance is depicted 

in Table 1. 

 

 
Figure 1. Simulink Block Diagram for Fuzzy Logic Auto-Tuner Cascade Controller 

 

 
Figure 2. Step Change Response Comparison for Conventional and Auto Tuner Cascade 

Controller Process Transfer Function 1 

 

 
Figure 3. Step Change Response Comparison for Conventional and Auto Tuner Cascade 

Controller Process Transfer Function 2 
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Table 1. Comparison Table of Time Domain Specification and Performance Criteria 

Transfer 

Function 

Controller 

Type 

Rise Time Settling 

Time 

% 

Overshoot 

% 

Undershoot 

      1 FL Auto Tuner 1.031s 16.372s 11.798% 1.114% 

Conventional 1.125s 19.641s 18.452% 0.912% 

      2 FL Auto Tuner 1.353s 21.035s 11.798% 1.343% 

Conventional 1.385s 31.306s 17.059% 0.982% 

 

Desirable dynamic performance characteristics for a good controller performance is having a 

quick rise-time, minimum delay time, quick settling time, minimum overshoot and stable. 

The FL Auto tuner also provides continuous tuning feature to maintain the controller 

performance under changing process condition. This can be seen in the Table 1, having better 

rise time, settling time and % overshoot. Further details will be provide in the detailed paper 

to show the stability of the system in elimination of offset under non-linear process 

conditions. 

 

CONCLUSION 

 

In this paper, the performance of the proposed auto-tuner cascade PID controller utilizing 

fuzzy logic is compared with the conventional cascade PID controllers. To show the 

effectiveness of the proposed control technique, transfer function of a furnace temperature 

system is used.  The results show the advantages of the fuzzy inference systems as compared 

to conventional PID when different process transfer function is utilized. From the results of 

the simulations, the auto-tuner cascade PID controller based on Fuzzy Logic have the 

potential for further development to cover greater change in process condition and non-

linearity. Application in the process industrial via Distributed Control System (DCS) can be 

further explored. 
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ABSTRACT 

 
Palm oil fuel ash (POFA) which is the waste products of combusted fibre of oil palm and 

spent shell-based fuel from a boiler in milling plants was employed in this study as the main 

precursor to produce novel adsorptive ceramic hollow fibre membranes. The performance of 

the membranes fabricated using phase inversion-based extrusion technique and sintered at 

1150°C was evaluated on its ability to remove cadmium (Cd (II)) heavy metal in water via 

adsorption process. The properties of the membrane were characterized using N2 adsorption-

desorption analysis, field emission scanning electron microscopy-energy-dispersive X-ray 

spectroscopy (FESEM-EDX) mapping, X-ray fluorescence (XRF), X-ray diffraction (XRD), 

Fourier transform infrared spectroscopy (FTIR) and thermogravimetric (TGA) analyses while 

adsorptivity activity was examined by batch adsorption studies. The adsorption test results 

show that the quantity of hollow fibre used and water pH level significantly affected the 

adsorption performance.These results are comparable to those reported by other studies and 

hence demonstrate a promising alternative of low cost hollow fibre adsorbent membrane. 

 
Keyword: Adsorption, POFA, hollow fibre membrane, heavy metal 

 

INTRODUCTION 

The study initiates the development of promising potential of POFA hollow fibre ceramic 

membrane  for Cd(II) removal in water as well as explore an advantage of hybrid process 

(adsorption + filtration). Alteration on the adsorbent for the treatment is not implemented 

concerning cost and consumption of energy throughout the entire treatment of heavy metals 

removal. The study focuses on analysing POFA hollow fibre membrane’s adsorptive 

mechanism and performance when utilized as an economically viable adsorbent. Batch 

adsorption studies would be conducted to determine the characterization and adsorption 

equilibrium model of heavy metals onto POFA hollow fibre membrane with the manipulation 

of variables including adsorbent quantity, concentration of initial Cd(II), pH level of aqueous 

solution, and contact time. Additionally, experimentation data and kinetic study conducted on 

the adsorption mechanism as well as physicochemical analyses will be adopted to extensively 

assess the behaviour of Cd(II) onto POFA hollow fibre membrane.  
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POFA powder and hollow fibres’ cadmium adsorption is illustrated in Figure 1. From the 

figure, POFA in hollow fibres result in a faster adsorption than POFA in powder form. 

During the first 30 minutes, adsorption process took place slowly and upon reaching 60 

minutes mark, equilibrium was achieved. The difference in the adsorption time performance 

of powdered form POFA could be attributed to its poor active sites and smaller surface area 

compared to hollow fibres. The suspension placed in conical flask was not completely being 

exposed to the cadmium solution as the powder tends to agglomerate with each other thus 

fewer the exposure of adsorption site to attach the Cd(II). 

 

 

Figure 1. Adsorption kinetic of cadmium in POFA powder and hollow fibre 

 

Due to the highest efficiency of Cd adsorption shown (Figure 1), 3 POFA hollow fibres 

membrane has been selected for a further study to examine the effect of pH on the adsorption 

efficiency.  

 

CONCLUSION 

 

The study of POFA as a natural low-cost adsorbent for heavy metal Cd(II) adsorption from 

aqueous solution via batch adsorption experiments have revealed several findings. Cd(II) 

adsorption was speedier during the initial 30 minutes with as much as 80% of Cd(II) was 

removed. From the experiment conducted, it was revealed through the findings that 

maximum adsorption of Cd(II) by POFA took place at pH 4.0. In general, an increment in the 

adsorbate pH level increased the capacity of adsorption. Greater Cd(II) was removed from the 

aqueous solution as adsorbent dosage was elevated, however, the capacity for adsorption 

decreased. POFA’s great quantity availability which can be accessed locally combined with 

its speedier uptake and adsorption capability demonstrate its appeal as a low-cost adsorbent 

that can be used in a variety of industrial applications with versatility. 
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ABSTRACT 

 
Artificial neural network (ANN) has become one of the most explored computational 

approaches for vibration based damage detection based on its capability to relate the 

nonlinear relationship between vibration parameters and damage location and severity. In 

meantime, frequency response function (FRF) estimation has been proven effective as a 

dynamics characteristic for damage detection due to no information leakage during data 

extraction as compared to modal domain data.  To this regard, ANN and FRF are chosen to 

collaborate as a medium to interpret damage detection model.  The main concern in using 

FRF with ANN for damage detection is the size of the FRF data.  A full-size of FRF data will 

result in wide configuration range of the ANN input layer. Therefore, principal component 

analysis (PCA) is used to reduce the size of the FRF data. However as the structures become 

more complex and causing the increase FRF data size, the existence of uncertainties cannot 

be neglected. Hence, this study proposed a combination of non-probabilistic method with 

PCA to consider the problem of uncertainties in vibration based damage detection. The input 

data for the network are the compressed real FRFs and the outputs are the elemental stiffness 

parameter (ESP). To establish the relationship between the input parameters and output 

parameters, Possibility of Damage Existence (PoDE) is designed for the undamaged and 

damaged states. Stiffness Reduction Factor (SRF) is also used in order to represent the 

changes of the stiffness parameter. A numerical model of 2-storey steel bookshelf is utilized 

to demonstrate the efficiency of the method in improving the accuracy of the ANN and FRF 

towards complex structure and the presence of noise. The result shows that the proposed 

method is able to provide more efficient method in dealing with FRF and the existence of 

uncertainties for damage detection. 

 
Key words: Damage detection, Artificial Neural Network, Frequency response function, Non-

probabilistic 

 

INTRODUCTION 

 

Many approach in vibration based damage detection have been proven effective in providing 

the location and severity of damage either in basic or complex structure. One the best method 

is through artificial neural network (ANN). Most applications employed modal data (natural 
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frequencies, mode shapes and damping) as the input variables due to their high sensitivity 

towards damage. Unfortunately, modal data suffers several limitations which led to 

inaccuracy of damage detection results due to the key problem of insufficient information on 

dynamic behaviour. Due to this reason, the use of frequency response function (FRF) in 

damage detection is preferred recently as it provides sets of advantages including preventing 

the leakage of information during data extraction and provides large amount of information 

on the dynamic behaviour of a structure instead of only at specific frequencies. FRF can be 

used directly without the need of data extraction, unlike modal domain data that undergo 

numerical process of extraction.  

 

However, since FRF involved broadband of information as well as large number of data, the 

issues of uncertainty become more profound as the civil engineering structure became more 

complex. There are two main elementary uncertainties, which are modelling error and 

measurement noise. The most common method that can be used to reduce the effect of 

uncertainties in damage detection is the probabilistic analysis [1, 2]. Despite its efficiency in 

handling noisy data, probabilistic method suffers several setbacks such as, in real practice it is 

not possible to obtain the probability density function due to the complexity uncertainty 

sources and the probabilistic method also requires multiple sets of data for the analysis which 

is very time consuming. Consequently, the non-probabilistic method is used to overcome the 

drawbacks of statistical method [3, 4]. In the non-probabilistic analysis, both physical and 

dynamic characteristic are measured using interval analysis. The non-probabilistic interval 

analysis requires only the upper and lower bound of uncertain parameters. Thus, damage 

detection of FRF data with uncertainties becomes more efficient and reliable. 

 

This study proposed the non-probabilistic analysis to combine with principal component 

analysis (PCA) in consideration of uncertainties for vibration based damage detection using 

ANN and FRF. To this regard, the FRF data is compressed (DI) using PCA and implemented 

as ANN input variables and Elemental Stiffness parameters (ESP) as the output variables. 

The uncertainties are considered by calculating the lower and upper bound of the input 

parameters (DI) based on interval mathematics to produce the lower and upper bound of the 

output parameters (ESP). Therefore, two different types of ANNs are presented for upper and 

lower bound of noisy input data. SRF and PoDE are later used to define the reduction of ESP 

value and existence of damage. To provide a better indicator of damage existence, DMI is 

adopted. The applicability of the proposed method is demonstrated through a numerical 

model of 2-storey bookshelf. The results show that the proposed combination of non-

probabilistic method with PCA in ANN based on FRF data is able to provide the location and 

severity of the damage. 

 

MAIN RESULTS 

 

The proposed method is applied by constructing two models of ANNs to predict the lower 

bound and upper bound of ESP. 5% of errors are applied in training and testing data. Table 1 

shows the calculated PoDE and DMI. The red bolted marks represent the damage segment of 

the structure. From Table 1, it is observed that in both scenarios, higher PoDE are obtained at 

the damage segment. For instance, scenario 1, higher PoDE values are obtained at segment 

1,3, 4 and 7. The DMI values for these segment also higher compared to other segment 

indicating that higher severity of damage occurred at these segment which are the true 

damage locations with different severity condition. It is also observed that the DMI values are 

close to the actual ESP values and able to indicate the severity of the damaged segment. 

Therefore undamaged and damaged segments can be distinguished and the severity level of 
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the damaged segments can be assessed. These results exhibits that the proposed method 

provides an improvement to the basic FRF in ANN method where it is able to provide more 

meaningful damage severity indicator. 

 

Table 1. PoDE and DMI for the six segment of the frame. 

Segment 

no. 

Scenario 1 Scenario 2 

PoDE (%) DMI (%) PoDE (%) DMI (%) 

1 74.85 10.29 94.58 18.90 

2 0.00 0.00 99.66 7.62 

3 100.00 25.33 3.79 0.10 

4 100.00 15.52 100.00 27.87 

5 25.63 1.31 93.19 8.07 

6 15.46 0.54 100.00 19.44 

7 98.01 6.43 0.00 0.00 

8 0.00 0.00 100.00 27.97 

 

CONCLUSION 

 

In this study, non-probabilistic ANN combining with PCA is proposed to counter the problem 

concerning large size of data and noise consideration for FRF usage in ANN for damage 

detection. Through non-probabilistic ANN method, the noise in DI data are considered to 

bound together and required only two ANN model for upper and lower bound of interval 

analysis. To establish the relationship between the input parameters and output parameters, 

SRF and PoDE are designed for the undamaged and damaged states. The results show that 

the proposed method is more efficient in dealing with large size of FRF data and uncertainties 

as well as consume less computational time using FRF data with ANN compared to using 

modal data with ANN and using PCA alone to deal with FRF data in ANN for vibration 

damage detection. 
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ABSTRACT 
 

Various concentrations of graphene nanoplatelets (GNP) i.e. 0.2, 0.4, 0.6, 0.8 and 1.0 wt. % 

were incorporated into epoxy resin by sonication technique and mechanical agitation process. 

Limiting oxygen index (LOI) test and thermogravimetric analysis (TGA) indicated that the 

presence of GNP greatly enhanced the flame retardancy properties of the epoxy coating. Salt 

spray results obtained suggested that the addition of GNP enhanced corrosion performance 

and reducing the water absorption in comparison with pristine epoxy coating. Adhesion 

(cross-cut test) revealed that the presence of GNP showed great adhesion to substrates. 

 
Key words: Epoxy, nanocomposites, coatings 

 

INTRODUCTION 

 

Epoxy coatings have been developed over the years, due to their good barrier properties that 

can protect metals from corrosion over long periods of time [1, 2]. However, pristine epoxy 

coatings has low durability as anticorrosion coating due to the presence of holes and defects 

which are permeable to oxygen, water and corrosive ions such as Cl- and H+ and SO2 4 [3]. 

Therefore, numerous types of additives such as inorganic pigments have been employed to 

improve the barrier performance of these polymeric coatings [4-6]. The incorporation of fine 

particles that is miscible into epoxy resin can occupy cavities by reducing the porosity and 

zigzagging the diffusion path for deleterious species and consequently enhance the integrity 

and durability of coatings [7, 8].  

 

Graphene related material have attracted tremendous attention in various potential 

applications including batteries [9], capacitors [10], nanocomposites [11], sensors [12] and 

coatings for corrosion prevention [6, 13] due to its unique structure and extraordinary 

electronic, thermal, mechanical and barrier properties. Previous studies have indicated that 

graphene based coatings possess excellent anticorrosion barriers for metals [14-17]. Kirkland 

et al. [14] reported that electrochemical response of graphene-coated nickel and copper, 

where graphene layer proved experienced in improving anticorrosion performance of pure 
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metals. The capability of graphene to enhance oxidation resistance was demonstrated by 

Chen et al. [18]. It help to create an air-tight ‘‘balloon’’ that presumably increase barrier 

properties and impermeability to oxygen [19].  

 

To the best of our knowledge, not many studies investigate the effect of graphene on 

corrosion performance and flame retardancy of epoxy nanocomposite coating. One related 

study by Alhumade et al. [20] which revealed the effect of different graphene nanosheets 

(GNS) loading on corrosion performance of stainless steel Type 304. They found that, low 

graphene loading up to 0.5 wt. % boost up the life cycle of stainless steel substrates due to the 

barrier property of graphene, which limit the diffusion of corrosive agents to reach the metal 

substrates. Nevertheless, the effect of GNS on flame retardancy is not discussed and 

highlighted in their study.  

 

In this work, epoxy resin type BE-188 and GNP nanofiller are prepared by stirring and bath 

sonication before coated on mild steel plate. The anticorrosion performance and flame 

retardancy properties of epoxy filled GNP nanocomposite coatings were evaluated by salt 

spray and LOI test, respectively. 

 

MAIN RESULTS 

 

Table 1. Formulation of the EP-GNP nanocomposite coatings and their corresponding LOI 

 
Figure 1. Surfaces appearance of mild steel plate coated with neat and EP-GNP coatings at 

200 and 500 hours of salt spray test 

 

 

CONCLUSION 

 

Present study indicates that the incorporation of GNP nanoparticles filler enhanced the flame 

retardancy and expands the durability of anticorrosion performance. LOI results shows that 

GNP enhances the flammability properties and improve the char yield at 800 C as well as 

decrease the maximum weight loss rate, suggesting improved the thermal stability. Results 

obtained from salt spray test revealed that additional of GNP provide corrosion resistance 



 

 

ENGINEERING                                                                                  66 

against electrolyte diffusion with the greatest increase in corrosion resistance was observed 

for 0.8 wt. % GNP content. The water uptake and coefficient diffusion confirmed that GNP 

might be acts as reservoirs for the storage and prolonged lease of corrosion inhibitor. 
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ABSTRACT 

Aesthetic value of the automotive car seat has been one of the selling point of each car 

besides providing functions such as being safe, supportive as well provide comfort to the 

occupants. Criteria that have been considered besides the aesthetic element are cushion foam 

and self-adjustment factor. Ergonomics are not new issue to be brought up as most of the 

existing seat design today have already practiced. Existing car seat manufacturers have 

considered anthropometry data. The average upon 95th percentile of human measurement had 

been deliberated. However, issues such as time spent driving and seat design issue have 

arisen upon the search of comfort and rising of musculoskeletal disease such as back ache 

pain. As a solution, this study would propose an automotive car seat design of ergonomic 

evolution which would create comfort by manipulating the seat cushion foams. The proposed 

seat cushion foam would be replacing the existing polymers with bean bag foam. This has 

been inspired by the nature of bean bag, fitting up and providing comfort to the occupants of 

various body sizes and shapes. Malaysian anthropometry measurement required for design of 

car seat are obtained which are later compared with the existing seats of commercial vehicle. 

The most appropriate design principle is used as reference. Pressure mapping of respondent 

seating on the existing car seat are obtained by literature review. The most sensitive 

compartments where discomfort have been experienced are studied and placed with sachets 

filed with bean bag beads. This would be then tested over a few respondents by pressure mat 

to figure if there were any changes in terms of comfort. This design of new car seat with a 

manipulation cushion foam replaced with bean bag foam could be a niche to eliminate 

discomfort to all range body sizes and shapes. 

Key words: car seat, anthropometry, bean bag foam 

 

INTRODUCTION 

Automotive Industry could never be neglected by entire world as mode of travelling as well 

transferring materials by road has been increasing day by day. Driver seat is very 

complicated, and the main part of Automotive car seat are frame, padding, seat pan, head 

restraints system, reclining mechanism with lever trim (seat cover), and suspension system, 

as well seat belt, height adjustment, fore and aft adjustment which could be best illustrated in 

Figure 1[2]. 
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The best that a seat could do is to cause no discomfort. Concern of comfortable has always 

been a big issue especially for those who involve mode of travelling as their job. Discomfort 

in the definition of travelling can be best explained as sitting in one posture for a prolonged 

duration[3]. Driving do require much patience as well energy to stay alert compared while 

been driven. In this case best car seat has always been an option to provide comfort and 

ergonomically fit the driver. Automotive car seat are products that are developed with four 

primary functions; aesthetically pleasing, safe, supportive and be comfortable[1]. 

 

Figure 1. Cut Section of Driver Seat Components and Systems[2] 

 

Shredded bean bag beads could be a solution to reduce pressure distribution over the entire 

seat driver as bean bag beads are soft. By means we know that soft seat foams would be able 

to convey the pressure been applied to be transferred according throughout the entire surface 

area of contact as could been seen in Figure 2. This would result less impact in terms of 

discomfort for the occupants of the seat. Thus, softer material replaced in existing car seat 

could be a solution upon discomfort due to prolonged duration of driving. 

 

 

 

 

 
 
 
 
 
 
 
 

Figure 2. Static interface pressure distribution measured on the rigid and soft seat surface[14] 

 

CONCLUSION 

 

In general, this study would be investigating on the comfort providence by manipulating one 

of the parameter to develop the car seat. Consequently, commercial vehicle’s driver seat 

design principle has been the reference for a new design been proposed to fit various body 
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shapes and sizes. This adjustability factor of the car seat according to Malaysian 

anthropometry measurement could fulfil most cited parameter, comfort level. The second 

most cited parameter, safety parameter has been considered with much concern to avoid 

injury to the occupant. Thus, this proposed new design could be safe and comfort for the 

driver besides being a solution for back ache injury due to prolonged duration of driving. 
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ABSTRACT 

Vegetable oil has been received tremendous attention since the effect of greenhouse gas 

emission and global warming triggered the awareness globally. However, such oil tend to 

harden at room temperature. That limitation of vegetable oil could be mitigated through 

chemical modification of the oil structure via transesterification method. In this study, 

optimum parameter of transesterification process is investigated to obtain maximum 

conversion of palm stearin triglyceride into the requisite lubricant. Tribological performance 

of palm stearin-based oil will be evaluated using Fourball tribotester at standard condition. 

From the chemical structure modification, palm stearin-based oil is expected to possess 

excellent fluidity at cold temperature, higher onset temperature of oxidation, greatly capable 

of providing sturdy lubrication film between two metal surfaces and able to sustain large load 

carrying capacity. 

Key words: Palm stearin, Lubricant, Alternative oil  

 

INTRODUCTION 

The critical state of the environment and the Earth’s resources have urged researcher to find 

alternative feedstock to replace the current used of mineral oil as a main component in the 

lubricating oil formulation. The source of new feedstock must be environmentally friendly, 

biodegradable, and renewable. At the same time, physicochemical and tribological properties 

of the feedstock must equal to or better than that of mineral oil. Vegetable oil which has high 

biodegradability, less toxic and carcinogenic, is a promising candidate as a future feedstock 

in lubricant oil. Besides that, chemical structure of vegetable oil which consists of fatty acid, 

a polar group with long hydrocarbon chain, makes vegetable oil to interact strongly with the 

metal surface by nature. However, the main obstacle for the vegetable oil to be directly used 

is poor fluidity at low temperature and poor thermal-oxidative stability. These limitations 

could be enhanced through modification of chemical structure of vegetable oil. The chemical 

structure of vegetable oil could be modified by conducting transesterification process with the 

presence of catalyst [1,2]. Transesterification is a process of converting triglyceride ester of 

fatty acid into fatty acid methyl/ethyl ester. For castor oil, 94.0% of fatty acid methyl ester 

(FAME) was obtained by Andrade et al. [3] at 35 ⁰C, 5.0 wt% of enzymes Eversa Transform, 

6:1 alcohol to oil molar ratio and 5.0 wt% of water under reaction time of 8 hour. Other 

investigation on castor oil conducted by Diaz et al. [4] showed that 88% of FAME was 

produced when using Candida rugose as biocatalyst and trimethylolpropane (TMP) as acyl 
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acceptor. Lipase-catalyzed transesterification of basil oil resulted in 94.58% FAME yield 

under optimum conditions of reaction at 47 ⁰C for 68 h, 6.0% w/w catalyst and methanol to 

oil ratio of 10:1 [5]. Vipin et al. [6] carried out enzymatic transesterification of rubber seed 

oil by using Rhizopus Oryzae lipase to produce rubber seed methyl ester. They investigated 

the influenced of reaction parameters such as lipase concentration, reaction duration, type of 

acyl acceptor and its concentration on the maximum yield of FAME. The authors found that 

optimal conversion was significantly affect by the type of acyl acceptor compared with other 

parameters. Ethyl acetate gave the maximum yield of 33.3% FAME compared with ethanol 

of 31%. Apart from that, using a suitable acyl acceptor also could reduce the reaction time 

from 48 hours to 24 hours. In another study, maximum conversion of 81.23% from rubber 

seed oil was obtained when using immobilized Candida Antatrtica Lipase B (CAL B) as 

biocatalyst and methanol as acyl acceptor [7]. Lai et al. [8] studied the influence of type of 

lipase on the optimal yield of FAME. They found that for rice bran oil, Novozym 435 

(Candida antarctica lipase immobilized on macroporous acrylic resin) was more effective to 

in catalysing the transesterification process of such oil in comparison with IM 60 

(Rhizomucor miehei lipase immobilized on macroporous anion-exchange resin) lipase.  At 

reaction time of 7 h, 98.74% and 74.06% of FAME were obtained using Novozym 435 and 

IM 60, respectively. However, the maximum conversion of FAME from rice bran oil was 

reduced to 92% when using ethanol as acyl acceptor and Thermomyces lanuginosus lipase in 

the system as reported in [9]. The optimum conditions of that system were reaction 

temperature of 20 ⁰C, 4:1 molar ratio of ethanol to oil and 4 % of water content. From the 

previous research, it can be concluded that finding an optimum parameter during 

transesterification process is very crucial to obtained maximum conversion of required 

product. As palm oil is abundant in Malaysia, this research is designed to modify the 

chemical structure of the palm stearin, a derivative of palm oil, by employing 

transesterification process, in order to produce an adequate lubricating oil. 

 

METHODOLOGY  

 

The transesterification reactions will be carried out in a three-neck round-bottom flask 

equipped with a stirrer, water-cooled condenser and immersed in a thermostat oil bath. 

The reaction time is fixed for 5 hours. The influence of four different reaction parameters 

were chosen for investigation: the reaction temperature, evaluated between 30 and 70 ⁰C; 

types of alcohol, and its alcohol-to-oil molar ratio from 4.5 to 8.5; various type of 

immobilized lipase, and its concentration ranging from 2 to 10 wt%. The sample is 

centrifuged first to separate oil, by-product and lipase before subjected to chemical 

analysis using HPLC, FTIR and HNMR method in order to identify the composition of 

palm stearin methyl ester. Once maximum conversion has been achieved, 

physicochemical properties of the palm stearin methyl ester such as pour point, kinematic 

viscosity, viscosity index and oxidation stability are determined in according to ASTM 

D97.93, ASTM D445.94, ASTM 2270.93 and ASTM D3895.97, respectively.   
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ABSTRACT 

 
Segmentation is an essential task in medical image analysis. To date, different computer-

aided segmentation models i.e. semiautomatic and automatic methods have been developed, 

yet there is still much space of improvement. Furthermore, there is always a lack of training 

data in medical imaging; in which the concern is compensated by excessive degree of manual 

interaction practiced in semiautomatic segmentation models. In this works, we have 

developed an automatic seed generation model within the random walk algorithm to reduce 

the level of user’s interaction. Then, we analyze the performance of the proposed model 

against conventional interactive practice by using normal and abnormal knee images of 

different grades. The experiment was conducted by twenty volunteers who were blinded 

throughout the experiment. Our results show that the implementation of auto seed generation 

model benefits the semiautomatic segmentation model. We have observed ±35% of reduction 

in number of clicks (reflects degree of user interaction) and ±37% decrease in total required 

to complete the segmentation (reflects efficiency of model). Therefore, we can conclude the 

model is able to provide robust interactive environment to be implemented in future 

interactive segmentation models. 

Key words: Seed Generation, Knee Cartilage, Random Walk 

INTRODUCTION 

Knee osteoarthritis (KOA) is a degenerative disease that affects more than 71 million people 

globally [1]. For instance, the disease causes disability, especially among elderly people by 

gradually degrade the knee cartilage [2]; contributing to severe socioeconomical impact. 

Thus, several large scale osteoarthritis datasets such as the Osteoarthritis Initiative (OAI) and 

the Multicenter Osteoarthritis Study (MOST) have been introduced to analyze the 
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progression of KOA. Segmentation is a common computer vision task and plays essential 

role to extract knee cartilage from magnetic resonance image (MRI). Then, biomarkers such 

as cartilage volume loss and cartilage thickness changes over time will be assessed to 

understand the undergoing of this disease. 

Interactive segmentation model is a fusion of manual interaction and computer segmentation 

algorithms [3]. Manual interaction is usually presented in the form of scribbles, bounding box 

or seeds to provide color, texture, location, and size information [4]. Meanwhile, numerous 

computer algorithms such as graph cuts, shortest path and random walks have been 

developed. Even though these algorithms are supervised by user’s interaction, it is not 

without any shortcomings. One of the common problems associated with interactive 

segmentation models is the excessive degree of user’s interaction in order to obtain 

satisfactory results. 

 

Random walk is a popular interactive segmentation method [5]. It is well-received because 

the method allows multiclass segmentation and is robust to image noise [6]. Despite of its 

advantages, random walks algorithm is also impeded with several drawbacks. The method is 

sensitive to seed location and requires substantial amount of initial seed point due to global 

features distribution [7]. As a result, random walk is reported to be laborious. The limitation 

seriously discounts the method potential to be implemented on large scale image data. 

 

In recognition to this, we propose to implement an automatic seed generation model within 

the random walk algorithm. Random walk calculates the probability of each unlabeled pixel 

to reach labeled seed point and assign unlabeled pixels to label class with highest probability. 

The auto seed generation model is developed to produce background and foreground sedes by 

using superpixel and Fuzzy C-Means to generate seeds on the targeted objects. The model 

will replace manual seed placement but user can always edit the seeding pattern whenever 

necessary. By doing so, we can reduce the degree of manual interaction that curtails the 

potential of interactive random walk. The motivation of this paper is to evaluate the 

performance of our automatic seed generation model against conventional interactive 

seeding. 

 

MAIN RESULTS 

 

We have conducted an experiment to assess the degree of user interaction and efficiency of 

auto seed generation model against conventional semiautomatic random walk segmentation. 

Therefore, volunteers need to perform the experiment under two conditions i.e. random walk 

with auto seed generation (denoted as C1) and random walks without auto seed generation 

(denoted as C2). The experiment were iterated four times, with one week intervel, to enhance 

the reliability of result. Volunteers were blinded throughout the experiment sessions. Overall, 

we can observe obvious drop in number of clicks when we use auto seed generation model 

along with random walk algorithm. The total numbers of clicks recorded from week 1 to week 

4 under C1 are 96, 87, 67 and 53 respectively. While the total numbers of clicks under C2 for 

four-week interval are 143, 126, 94 and 63 respectively. As a result, the drop in number of 

clicks is an averaged ±35% over four weeks. Besides, we have observed that most of the 

numbers of clicks concentrate on scribble of foreground objects and followed by background 

objects; reflecting the significance of works to automate the labelling of both objects. 

 

We also compared the averaged time taken to complete the knee cartilage segmentation. We 

have observed greater efficiency with the implementation of auto seed generation model. The 
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total time taken of clicks recorded from week 1 to week 4 under C1 is 117, 97, 77 and 66 

respectively. While the total time taken of clicks for C2 over four week are 152, 135, 126, and 

100 respectively. As a result, the drop in time taken of clicks is an averaged ±37% over four 

weeks. Therefore, it shows that auto seed generation is more efficient compared to without 

auto seed generation. 

 

CONCLUSION 

 

The implementation of auto seed generation model has succeeded in reducing the level of 

user interaction and improving the efficiency of segmentation. Our findings suggest future 

work should focus on fine-tuning the model so it can recognize different types of foreground 

objects. 
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ABSTRACT 

The objective of this study is to analyse the controllability of a driving force-based distillation 

columns sequence for the separation a benzene, toluene, and p-xylene mixture. Primarily, a 

methodology for this study is constructed, which consists of five hierarchical stages. In the 

first stage, all possible distillation columns sequences are synthesised. Then, the sequences 

are simulated under steady state conditions using Aspen HYSYS in the second stage. In the 

third stage, the input-output interactions of the sequences are analysed by using relative gain 

arrays (RGA). In the proceeding fourth stage, the sequences are simulated under dynamic 

conditions. Finally, in the fifth stage, the controllers’ responses are analysed using MATLAB. 

From this study, it is found that the driving force-based sequence has better overall 

controllability than an alternative sequence. 

Key words: Driving force algorithm, Relative gain array, aromatic mixture 

 

INTRODUCTION 

Distillation is known to be accountable for up to 50% of the operating costs of a plant 

because of its energy consumption [1]. One approach to minimise the consumption is by 

sequencing the distillation columns in such a way that would require the least amount of 

duty for the entire separation. One sequencing method is the driving force approach, 

which provides a simple algorithm and a graphical solution to the problem [2]. This 

method has been found to provide a solution that is energy efficient [3], and sustainable 

[4], compared to existing sequences. The control aspect of the solution is yet to be 

studied. 

 

There are several areas to cover when studying control properties of distillation 

sequences. One of them is controller interaction, or input-output interaction. The way that 

this interaction is analysed is through the application of relative gain array (RGA). The 

RGA uses steady-state process gains knowledge [5] to determine the interactions between 

possible input-output pairs. The closer the values in the array to 1 and 0, the less 
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interaction can be inferred for a process. Other ways to assess control properties include 

measuring response errors, and response’s settling times.  

 

To analyse the controllability of a driving force-based sequence, the RGA will be used to 

measure the input-output interactions. The sequence’s controller reponses are analysed 

using MATLAB in addition to the interaction analysis. Figure 1 shows the general 

overview of the methodology. 

 

 
 

Figure 1. The overall methodology. 

 

MAIN RESULTS 

 

Figure 2 shows the direct sequence, which is synthesised based on the driving force 

algorithm and Table 1 shows the RGA values for the direct sequence. The symbols A, B, 

and C represent benzene, toluene, and p-xylene respectively. 

 

 
 

Figure 2. The direct sequence. 

 

 

Table 1. RGA values for direct sequence 

∆x/(∆Reflux rate or Duty) xd1 xb1 xd2 xb2 

d1 0.0036 0.9964 0 0 

b1 0.9964 0.0036 0 0 

d2 0 0 1.0000 0 

b2 0 0 0 1.0000 

 

A,B,C

A

C

B
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Based on the values, it can be said that the direct sequence has little interactions between the 

input-output pairs, thus better controllability. Table 2 shows the differences between the ISE 

values and settling times of both sequences. 

 

Table 2. The ISE values and settling times for both sequences 

Sequence Direct Indirect 

 Setpoint 

Tracking 

Disturbance 

Rejection 

Setpoint 

Tracking 

Disturbance 

Rejection 

Average error 0.3262 32.1333 253.4000 89.2333 

Average settling time 4600 3800 3400 3800 

 

From Table 2, the response errors of the direct sequence are much smaller than those of the 

indirect sequence. Both sequences have an almost similar settling times, with the exception of 

setpoint tracking, for which the direct sequence’s response settles slower than the indirect 

sequence’s. 

 

CONCLUSION 

 

The controllability of a driving force based sequence has been successfully analysed by using 

the five stage methodology. The results show that the driving force sequence, which is the 

direct sequence is more controllable than the indirect sequence based on the input-output 

interactions, error values, and settling time. Although the driving force sequence has a 

slightly longer settling time, it is better than the latter sequence in the other remaining 

aspects. For the separation of a benzene, toluene, and p-xylene mixture, this methodology is 

capable in providing an energy efficient and controlable solution. Future studies may include 

analysis of different separation units such as the flash column. 
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ABSTRACT 

Horse manure is an organic waste that has the potential to be used as  feedstock to convert 

into bioenergy or by-products. The kinetics of the horse manure needs to be analysed to gain 

insight into the pyrolysis process to enable the design  of a process reactor. 

Thermogravimetric analysis was performed on horse manure at four different heating rates 

(1°C/min, 2°C/min, 5°C/min, 10°C/min). The data obtained wass evaluated using two 

different types of isoconversional methods, namely Flynn-Wall-Ozawa (FWO) and 

Kissinger-Akahira-Sunose (KAS).  The temperature during the highest degradation rate fall 

within the range of   290-329°C. The activation energy was determined to be 199.3 kJ/mol 

and 200.2 kJ/mol for FWO and KAS respectively.  

Key words: Horse Manure, Kinetics, Pyrolysis  

 

INTRODUCTION 

World modernisation and technology evolution have led to the increase of energy usage . The 

current  crude petroleum reservoir is depleting and alternative resource for energy production 

is needed. Renewable green energy resources for instance wind, solar, hydro and biomass are 

potential candidates. Biomass is naturally available and abundant Biomass contains energy 

that could be derived via thermochemical conversion processes such as combustion, 

gasification and pyrolysis. Animal waste is considered a type of biomass which could be 

converted into products in the form of solid (bio-char), liquid (bio-oil) and gas (bio-gas) 

through pyrolysis. Previous study on pyrolysis of horse manure is scarce. This paper aims to 

investigate the kinetic properties of horse manure using thermogravimetric analysis (TGA) to 

gain insight on the kinetic mechanism that occurs during pyrolysis.  

 

The fresh horse manure was collected from the horse stable at the Universiti Technologi 

Malaysia, Skudai. The manures were dried in a furnace at 120°C for 24 hours. The dried 

manure was sent for TGA tests at four different rates (1°C/min, 2°C/min, 5°C/min, 

10°C/min). Weight loss data obtained from TGA was analysed using two isoconversional 

method, namely Flynn-Wall-Ozawa (FWO) method and Kissinger-Akahira-Sunose (KAS). 
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These two methods have been used in other studies to obtain the activation energy of the 

sample[1, 2]. The activation energy provides information on the sample reactivity and 

degradation behavior during decomposition under inert atmosphere subjected to heat.  

 

The FWO method uses Doyle’s approximation to the temperature integral that gives the 

equation: 

ln (β𝑖) = ln(
AαR

Eαg(α)
) − 5.331 − 1.052

Eα

RTα𝑖
                 (1) 

 

The KAS method applies the equation:  

ln (
𝛽𝑖

𝑇𝛼𝑖
2 ) = ln (

AαR

Eαg(α)
) −

Eα

RTα𝑖
          (2) 

 

 For both methods, temperature data from each degree of conversion range between 0.15-0.7 

are selected. Graphs of lnβi vs. 1000/Tα𝑖  (FWO) and graph of lnβ𝑖/Tα𝑖
2  vs. 1000/Tα𝑖 

(KAS) are plotted and activation energies are derived  from the gradient of the straight line 

plot.  

 

 

RESULTS AND DISCUSSION 

 

Values obtained from each conversion method are shown in Figure 1 using Eqs. (1) and 

(2). Results shows that high correlation factor is obtained (R2 > 0.85). Changes in 

activation energy during manure degradation are reflected in Figure 2, where  complex 

reaction or multi-step mechanism is present during devolatilization process [3]. The 

activation energies obtained from FWO and KAS methods are 176.2-293.6 kJ/mol 175.6-

300.1kJ/mol, respectively. Compared to data from literature, the present activation energies 

obtained is higher than swine manure (84-95kJ/mol) [4] and within the range of cattle manure 

(42-527kJ/mol) [5].  

 

 

 

(a)         (b) 

Figure 1. FWO (a) and KAS (b) plot of horse manure for different value of conversion.  (axis 

numbering , legend are ineligible), redraw. 
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Figure 2. Activation energy of horse manure at various conversion level obtained through 

FWO and KAS methods. The FWO markers are blocked, change the markers size and 

shape and make them clearer. 

 

CONCLUSION 

 

Horse manure has an average level of activation energy (175.6-300.1kJ/mol), indicating that 

it is a potential  feedstock for pyrolysis. Both FWO and KAS methods show similar profiles 

of activation energy at different coversion level.   
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ABSTRACT 

 
This paper proposed a new approach that enables virtual inertial support from supercapacitor 

during sudden load increase. Previously, a conventional synchronous generator is adapted 

into the wind energy conversion system to supply the required inertial support, however its 

slow behaviour may worsening the stability problem of the system during frequency event. 

Here, this new approach regulates the charging and discharging process of SC to respond to 

the change of the system frequency. This approach successfully reduces the frequency nadir 

and ROCOF of the system frequency. It also able to avoid the second frequency dip during 

frequency recovery time.  
 

Key words: wind power fluctuation, virtual inertial support, frequency disturbance, 

supercapacitor and dc/dc converter 

 

INTRODUCTION 

In recent years, wind energy had shown a great development in its generation system [1]. 

Integrating variable speed wind turbine into the grid system can reduce the frequency 

response and power damping capability of wind turbine. This reduction can increase the 

power difference between supply and load side and also could increase the initial rate of 

change of frequency (ROCOF) [2, 3]. Synchronous Generator (SG) is one of the existing 

frequency supports system that had been employed in wind energy conversion system 

(WECS) for years [4-6]. During power unbalance between supply and load, SG will release 

or absorb its stored kinetic energy to prevent transient frequency change. However, due to its 

slow response in providing inertial support during frequency event, better inertial support 

which also known as virtual inertial supports (VIS) that mimics the behaviour of SG are 

widely proposed.  

 

In rotating mass, the kinetic energy, (KE) is stored in rotor of wind turbine and normally it 

will be controlled using active power filter (APC).  There are supplement loops and gains 

involved in this method which increased its complexity and operating time, particularly when 

considering large scale wind power system [7]. In fact, the stored and released kinetic energy 

is totally depends on the available wind blow. This situation will degrade the system inertial 

support during underproduction wind speed. This APC also can increase the mechanical 
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stress of the generator because it will divert the maximum power point tracking (MPPT) 

wind generator to its inertial support curves. Conversely, in VIS based DC link capacitor; the 

KE support during frequency deviation will be extracted or absorbed by the DC-link 

capacitor [5]. Unfortunately, the main drawback of this method is its energy sized. This 

capacitor must be large enough to provide temporary inertial response during frequency 

disturbance. In energy storage, (ES) based VIS, similar charging and discharging concept as 

DC-link capacitor is applied. The difference is in their storage characteristics, such as power 

and energy density, life cycle and capital cost. Not all ESs are applicable for VIS [8].  For 

VIS application, ESs must have high power density to give fast response during frequency 

change. Also, high energy density to provide endless inertial support in any sudden 

frequency change and low capital cost to develop cost-effective inertial support [9]. Another 

inertial support which non SG which also applicable for WECS is using offshore wind farm 

[10]. By regulating DC-link voltage and frequency control of full converter wind turbine, 

effective inertial response is successfully provided without any extra investment. The huge 

problem in this proposed method is its involvement of large scale wind turbine. This is not 

applicable for small scale wind turbine.  

Hence, in order to avoid mechanical stress on generator system, enlarge DC link size and 

slow respond time during frequency event, this research proposed energy storage to mimic 

the behaviour of SG to provide VIS during frequency event. For VIS application, the ESs 

must have high power density to give fast response during frequency change. Thus, 

supercapacitor, (SC) is chosen in this research to provide limitless VIS. The propose 

approach aims to improve the control technique of SC by regulating its charging and 

discharging process based on every second change of frequency. This aim helps to increase 

the SC performance regardless how sudden the load change. Several publications on 

implementation of SC as VIS can be found in [11-13].  

MAIN RESULTS 

 

Figure 1 (a and b) shows the measured system frequency and ROCOF with and without the 

presents of SC. It is observed that, with the presence of SC, during sudden load increase, the 

frequency nadir of the system frequency improve from 58.2 Hz to 59.1Hz. Similar behavior 

can be seen in evaluating the ROCOF. 

 

 
Figure 1. Simulation results of (a) System Frequency, (b) ROCOF 

CONCLUSION 
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This paper proposes a new approach in providing fast virtual inertial support during sudden 

load change for wind PMSG systems using SC. The charging and discharging process of SC 

is controlled to respond to every single change of frequency event. It proved that, during 

sudden load change at second of 50, the SC not only able to reduce the frequency nadir and 

ROCOF of the system frequency, but also successfully avoid second frequency dip during 

frequency recovery process.  
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ABSTRACT 

In this paper, a split ring-slot structure-based metamaterial absorber is introduced and 

investigated numerically and experimentally for horizontal and vertical configurations from 1 

GHz to 9 GHz. The absorption performance is determined from the scattering parameters 

obtained numerically using CST Microwave Studio. A comprehensive verification is done 

experimentally by free space measurement using Vivaldi horn antennas with vector network 

analyser. The experimental absorption spectra are in agreement with the simulated ones. For 

horizontal configuration, the structure possesses dual-band absorption. The experimental 

measurement result indicates that the metamaterial absorber achieves high absorption of 84.3 

% at 6.24 GHz. The absorber in vertical configuration shows absorption at higher frequency, 

which is 92.4 % at 8.4 GHz.  

Key words: Metamaterials, Microwave Absorber, Split Ring Resonator  

 

INTRODUCTION 

Electromagnetic metamaterials are materials having periodic arrangements of identical unit 

cells which possess unique electromagnetic properties not found in nature. The properties are 

based on the size, shape and geometry of the structures of the elements. Metamaterial 

received a great deal of research attention due to their potential applications in absorbers, 

antennas and filters. Metamaterial absorbers are commonly being proposed as a metal-

dielectric-metal three layered structure due to ease of fabrication.  

Most proposed metamaterials are based on metallic resonant structures which rely on strong 

resonances and able to achieve high absorption. However, the absorption bandwidth of 

resonance-based metamaterial is narrow. To overcome this problem, multi-band 

metamaterials have been proposed by many researchers [1]-[3]. Multiband metamaterials can 

be made by combining several structures of different geometrical parameters on a same plane 

or by stacking them in different layers. The idea is supported by Yu and coworkers in which 

four concentric rings are incorporated in a unit cell to achieve multi-band performance [4]. 

Similarly, Bhattacharyya and coworkers stacks rings of different size in layers and achieved 

dual-band performance [5]. However, stacking the structures in layers increases the thickness 

and limits its application.  
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In this paper, the design, fabrication and investigation of a split ring-slot based metamaterial 

of thickness 1.58 mm are presented. Double circular split rings in a single unit cell which act 

as electric resonators provides dual-band absorption. The slot structure at the back provides 

magnetic resonances. The metamaterial in horizontal and vertical configuration have 

absorption peaks at different frequencies.   

 

METHODOLOGY 

The proposed metamaterial absorber is a three-layered structure of thickness, t = 1.58 mm 

and unit cell size, p = 16.8 mm as illustrated in Figure 1(c). Based on Figure 1(a), double 

circular split rings with split gap, g = 0.8 mm, radius of the inner ring, r = 3.5 mm, width 

of ring, w = 2.2 mm, gap distance between inner and outer ring, d = 0.3 mm forms the 

front layer of the structure. Having values of horizontal size of slit, a = 2.4 mm and 

vertical size of slit, b = 0.2 mm, the multi-width slot structure at the back layer (Figure 

1(b)) has width, l = 10.8 mm and middle width, l-2a = 6.0 mm.  

 

The unit cell is simulated using CST Microwave Studio. A prototype sample having area 

of 200 × 200 mm2 and 11 × 11 unit cells is fabricated and investigated experimentally 

using Vivaldi horn antenna and Keysight E5071C vector network analyzer by free space 

measurement [6].  

  

 
Figure 1. Unit cell design of the proposed metamaterial absorber  

(a) front view; (b) back view; (c) side view. 

 

 

MAIN RESULTS 

Figure 2 shows the simulated and experimental absorption of the proposed metamaterial 

absorber. For horizontal configuration as shown in Figure 2(a), the simulation result 

shows that the metamaterial possesses dual-band absorption, which are 64.4 % at 3.04 

GHz and 98.1 % at 5.83 GHz. The experimental results are in agreement with the 

simulated result, showing two absorption peaks which are 64.4 % at 3.16 GHz and 84.3 % 

at 6.24 GHz. The shift of the absorption peak to higher frequencies compared with the 

simulated results is due to the fabrication discrepancies.  

For vertical configuration as shown in Figure 2(b), the simulated result shows two 

significant absorption peaks, which are 64.2 % at 7.80 GHz and 84.2 % at 8.57 GHz. 

However, the experimental absorption occurs at 8.40 GHz which manages to absorb 92.4 

% of the incident wave energy.  
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Figure 2. Simulated and experimental absorption of the metamaterial absorber in  

(a) horizontal configuration; (b) vertical configuration. 

 

 

CONCLUSION 

 

We designed, fabricated and investigated a dual-band metamaterial based on split ring and 

multi-width slot structure from 1 GHz to 9 GHz. The experimental measurement shows that 

the proposed structure possesses strong absorption which are 84.3 % at 6.24 GHz for 

horizontal configuration and 92.4% at 8.40 GHz for vertical configuration. The simulation 

and experimental results are in agreement for the peak absorption. The multiband 

metamaterials could be applied in microwave absorbing application in which changing its 

horizontal and vertical configuration will shift the absorption peaks.  
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ABSTRACT 

 

A kind of magnetic field fiber optic sensor composed of magnetic composition surrounding a 

segment of etched multi mode fiber is proposed. The fiber was etched using chemical 

solution until it reach a certain thickness. Then, the fiber was coated with magnetic particles 

surrounding the segment of fiber before exposed to magnetic field. The etched multimode 

fiber sensor  is easy to fabricate, simple and low cost. The intensity of light transmit was 

changed by varying the magnetic field. Experimental results show that the fiber sensor has 

more sensitive wavelength shift when increase the magnetic field.  

Key words: Etched fiber, magnetic sensor, magnetic particles 

 

INTRODUCTION 

A magnetic sensor based on fiber optic has drawn much attention over the past few years due 

advantages characteristic of fiber such as simplicity, high responsibility towards 

measurement, high sensitivity, low-cost, compact in size and immune to electromagnetic 

interference [1]. In the past years, many researchers used fiber optic in magnetic detection 

with combination of sensitive magnetic material and different type of fiber. Wide potential 

applications in many different fields such as medical, industrial and electrical power can used 

fiber optic magnetic sensor [2-5].  

 

An etched multimode fiber surrounded by magnetic particles to detect the presence of 

magnetic field is proposed and demonstrated in this paper. Experimental results show output 

intensity of light passing through the fiber sensor. The light source that used is in the range of 

300 nm to 700 nm. The fiber is exposed to magnetic field over 20 minutes period. Both 

experiments recorded changes of intensity of light. 
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MAIN RESULTS 

 

The output intensity spectrum is shown in Figure 1; (a) is when fiber sensor is exposed 

without magnetic field (b) with magnetic field. From both figures, the lowest intensity peak is 

at 0 min, and the intensity increasing with the time. Both of the spectrum changes but the 

rates of changes is slightly different. 

 

 
                                       (a)                                                                 (b) 

 

Figure 1. Output spectrum of spectrometer 

 

 

 

 
 

Figure 2. Intensity vs time exposed 

 

 

By comparing at the highest peak of both experiments, the rate of changes is shown in 

Figure 2. The rates of changes are 664.2 a.u/nm and 2279 a.u/nm for without magnetic 

and with magnetic field, respectively.  

 

 

CONCLUSION 
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This paper described in detail a successful demonstration of etched multimode magnetic 

sensor. The different rates of intensity change with and without the presence of magnetic 

field is 1616 a.u/nm. The study shoes the sensor will find the application to detect the 

presence of magnetic field and remote sensing applications.  
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ABSTRACT 

The ammonia uptake from the wastewater has gaining a great attention for the past decades. 

The utilization of the natural zeolite in the ammonia adsorption has been greatly studied and 

reported. In this study, the natural zeolite has been utilized to fabricate the hollow fibre 

ceramic membrane (HFCM) for the ammonia adsorption in wastewater. The effect of the 

particle size of natural zeolite towards the physicochemical properties of the HFCM was 

investigated in this study. The produced HFCM was revealed that the particle size has 

affected the physical properties of the membrane in terms of morphologies, water permeation 

and the membrane performance in adsorbing the ammonia from the wastewater. The effective 

ammonia removal was mainly attributed by the membrane water permeation to which is 

highly depending on the compactness of the particles in the structure. The smallest natural 

zeolite particle of 36 μm was found to be given the denser and compact structure and thus, 

possessed the lowest water permeation of 52.94 L/m2.h and the highest ammonia adsorption 

values of more than 90% rejection.  

Key words: Ammonia removal, Adsorption, Natural zeolite, Hollow fibre ceramic membrane 

 

INTRODUCTION 

Ammonia is one of the known source of water pollution causes. It is commonly found in both 

municipal and industrial wastewaters. The growth in industrial bases in coking, chemical 

fertilizer, coal gasification, petroleum refining, pharmaceutical and catalyst has led to the 

large production of ammoniacal wastewater [1]. The excessive presence of nitrogen 

compound in wastewater is known to drive into significant pollution burden since it has 

distinctive characteristics and could have leads to the depletion in dissolved oxygen required 

for the aquatic life. Moreover, the excessive amount of nitrogen also could have attributed to 

the toxic effects on fish, lowered the disinfection efficiency and speeded the corrosion of 

metals and construction materials [2].  

 

One of the best known solutions for tackling this issue is the separation and purification of 

the wastewater. This requires the implementation of cutting-edge equipment such as 
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membrane separation technologies. Up to now, membrane technology is applied in a broad 

range of application to separate individual components from mixtures of either liquids or 

gases. The past periods have shown that membrane technology is applicable in removing 

ammonia that contained in wastewater as a clean and effective way. This could be ascribed 

by the high ammonia removal efficiency of membrane besides the compact design and low 

energy cost as compared to that of conventional ammonia wastewater treatments such as air-

stripping, denitrification, coagulation and flocculation as well as biological treatment. 

 

Most of the membranes used in treating the volatile contaminants containing wastewater are 

mainly of inorganic ceramic materials. These materials possessed an outstanding durability of 

high pressure and temperature, good stability in chemical, owned defouling property and long 

last usability [3]. However, the needs in higher sintering temperature and expensive starting 

materials such as alumina, zirconia, titania and others has led to the disparaging choice of 

ceramic materials to be used as membrane [4, 5]. In consequence, the necessities in finding 

the inexpensive of ceramic material to replace that of costly ceramics are in real demanding. 

 

To our best knowledge, there are no similar reports have been done nor claimed on the 

fabrication of natural zeolite hollow fibre ceramic membrane (HFCM) microfiltration for 

ammonia containing water treatment. Thus, this work reports the fabrication of natural zeolite 

HFCM and particularly focusing on the effect of natural zeolite particle size onto the 

performance for the separation and treatment of ammoniacal containing wastewater. 

 

MAIN RESULTS 

 

The HFCM derived from different particle sizes of zeolite (36 μm, 50 μm and 75 μm) was 

successfully fabricated using the ceramic dope suspension with the composition of 45 wt.%.  

The composition of the suspension of the HFCMs was as follows;  

 

Table 1. The dope suspension composition of the natural zeolite based HFCM 

Content Zeolite Arlacel 
N-methyl-2-

pyrrolidone (NMP) 

Polyethersulfone 

(PESf) 

Mass (g) 45 1 49 5 

 

The morphology of the HFCM fabricated from different grades of the natural zeolite 

particle size was examined using the scanning electron microscopy (SEM) analysis. 

Figure 1 shows the morphologies of the HFCMs derived from the natural zeolite 

fabricated through the phase inversion and sintering techniques. The morphologies 

suggested that the HFCMs were composed of asymmetric structure that combining the 

finger-like (void) structure in the inner part of the membrane with that of sponge-like 

structure (dense) along the outer contour of the fabricated HFCM. From the images, the 

membrane porousness has been more pronounced upon the increment in the zeolite 

particle size. Additionally, the membrane thickness has been also decreased along with 

the increased in the particle size of the zeolite. 
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Figure 1. The SEM micrographs of the cross-sectional HFCMs derived from different 

natural zeolite particle size of (a) 36 μm; (b) 50 μm and (c) 75 μm, respectively.  

 

 

CONCLUSION 

 

The HFCM derived from different grades of natural zeolite particle size was successfully 

fabricated using the phase inversión and sintering technique. The smallest particle size was 

produced the thickess and strongest HFCM with the lowest water permeation and the highest 

ammonia removal performance. The increase in the particle size will be eventually densified 

the membrane that will be eventually reduced the water permeation and increased the 

ammonia uptake from the feed solution. 
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ABSTRACT 

Hydrogen produced from the biomass gasification is considered as green energy carrier due 

to its environmental friendly, sustainability and renewability characteristics. However, the tar 

formation is a serious impediment for a completed biomass conversion to syngas. Hence, the 

production of syngas is improved by means of catalytic steam reforming of tar into syngas. 

With regard to industrial standpoint, application of Ni-based catalysts is more practical 

because of their economic feasibility, although they are usually suffer from coke formation 

which in turn leads to catalytic deactivation. Combinations of nickel with dolomite, Al2O3, 

La2O3, CeO2 and ZrO2 as a main supports and dolomite as a promoter prepared by co-

impregnation method are proposed in the present study in order to achieve a high stability 

and catalytic activity. The aim of this study is to find the optimum temperature of calcination 

and reduction. The physical and chemical properties of the catalysts were characterized by 

thermogravimetric analysis and temperature-programmed reduction as a baseline for 

subsequent stages of catalyst preparation. The characterization results suggested that all the 

catalysts should be calcined at a calcination temperature of 800 oC and followed by reduction 

at 900 oC for Ni/dolomite/Al2O3 and 750 oC for the rest. 

Key words: Ni-based Catalyst, Dolomite, Steam Reforming, Characterization 

 

INTRODUCTION 

Biomass gasification is a thermochemical process that converts organic substances from 

agriculture and forestry into syngas rich in hydrogen (H2) and carbon monoxide along with a 

small amount of carbon dioxide, methane and undesired by-product such as tar [1]. Tar is a 

complex mixture of condensable aromatic and oxygenated hydrocarbons that condenses at 

low temperature and subsequently lead to process-related problems [2]. For instance, filter 

clogging, plugging of downstream equipment and coke deposition on the downstream 

catalyst [3]. Besides, the formation of tar also represents a decrease in syngas production 

since biomass is converted to tar instead of syngas. Hence, the physical removal and further 

conversion of tar is essential in order to improve the production of syngas. Among the 

existing hydrogen production technology, catalytic steam reforming is a well-developed and 

attractive conversion technology that produces H2 rich gas by using hydrocarbon as feedstock 

[4]. Ni-based catalysts have been widely employed in steam reforming because of its low 
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price and pronounced performance in O-H, C-H and C-C bonds rupture [5,6]. Unfortunately, 

Ni-based catalysts usually suffer from deactivation by sintering and coke formation on the 

active sites [3]. 

 

In this study, 10 wt.% Ni from nickel nitrate hexahydrate precursor was co-impregnated on 

various oxide supports (dolomite, Al2O3, La2O3, CeO2 and ZrO2) and promoted by 10 wt.% 

dolomite. Oxide support was used to disperse the catalytically active metal particles in order 

to improve the ability of sintering resistance. Furthermore, dolomite which serves as a 

promoter was added to catalyst to suppress the deposition of coke and improve the catalytic 

activity per unit surface area. Apart from the purpose of coke suppression, dolomite also 

plays an important role in CO2 sorption to promote the water-gas shift reaction which causes 

H2 rich fuel gas production [7]. In order to develop catalyst with high stability and catalytic 

activity, this study aims to identify the optimum temperature of calcination and reduction. 

Thermogravimetric analysis (TGA) with air was performed for prior calcined catalyst to 

determine the thermal stability and optimum calcination temperature. Besides, temperature-

programmed reduction of hydrogen (H2-TPR) analysis was performed to determine the 

optimum reduction temperature and the reducibility of active metals on the support. 

 

MAIN RESULTS 

 

The thermal stability of prior calcined catalyst were evaluated by TGA in air condition up 

to 900 oC as observed in Fig. 1, all of the Ni-based catalysts showed multiple step of 

decomposition. This can be explained by the following pathway: thermal dehydration of 

physically absorbed water and volatile impurities at temperature below 200 oC, 

decomposition of nickel precursor to nickel oxide (NiO) at a temperature range over 200 
oC and thermal decomposition of dolomite at temperature around 400-700 oC. From the 

TGA profile, it can be seen that zero weight changes was observed at temperature above 

800 oC, indicating that the decomposition of catalysts was completed. Thus, it was 

suggested that all the catalysts should be calcined at an optimum calcination temperature 

of 800 oC in order to ensure the complete NiO phase formation and stabilize the 

mechanical properties of catalysts. 

 

The reducibility of calcined catalysts was extensively characterized by H2-TPR up to 

1000 oC as portrayed in Fig. 2. The catalyst reducibility determined by H2 consumption 

follows the order: Ni/dolomite > Ni/dolomite/ZrO2 > Ni/dolomite/La2O3 > 

Ni/dolomite/CeO2 > Ni/dolomite/Al2O3. Typically, at lower reduction temperature can 

result in incomplete reduction of NiO to metallic Ni, while at a higher reduction 

temperature catalyst tends to deactivate as result of agglomeration of metallic Ni. Hence, 

determination of appropriate reduction temperature is essential. Therefore 750  oC was 

selected as the reduction temperature for dolomite, La2O3, CeO2 and ZrO2 supported 

catalysts. Due to the presence of less reducible species in Ni/dolomite Al2O3, the primary 

reduction peak was shifted to higher temperature region. It suggests that higher reduction 

temperature (900 oC) is needed for Ni/dolomite/Al2O3 to reduce the oxide species 

completely. 
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Figure 1. Thermogravimetric curves of 

prior calcined catalysts. 

 

Figure 2. H2-TPR profiles of calcined 

catalysts. 

 

CONCLUSION 

 

The preparations of catalysts such as Ni/dolomite, Ni/dolomite/Al2O3, Ni/dolomite/La2O3, 

Ni/dolomite/CeO2 and Ni/dolomite/ZrO2 are suggested by using co-impregnation method 

followed by calcination and reduction with the temperature determined by TGA and H2-TPR 

characterization respectively. The optimum calcination temperature suggested is 800 oC for 

all catalysts whereas the optimum reduction temperatures suggested are 900 oC for 

Ni/dolomite/Al2O3 and 750 oC for the rest. 

 

Acknowledgment: The authors acknowledge financial support from the Universiti Teknologi 

Malaysia through Research University Grant (GUP Tier 1: 20H52).  

 

REFERENCES 

1. Kumar, A., Jones, D.D. and Hanna, M.A. Thermochemical biomass gasification: a review of the current 

status of the technology. Energies 2 (2009), 556-581. 

2. Li, C. and Suzuki, K. Tar property, analysis, reforming mechanism and model for biomass gasification - an 

overview. Renewable and Sustainable Energy Review. 13 (2009), 594-604. 

3. Vivanpatarakij, S. Rulerk, D. and Assabumrungrat, S. Removal of tar from biomass gasification process by 

steam reforming over nickel catalysts. Chemical Engineering Transactions 37 (2014), 205-210. 

4. Nahar, G. and Dupont, V. Hydrogen via steam reforming of liquid biofeedstock. Biofuels 3 (2012), 167-191. 

5. Artetxe, M., Alvarez, J., Nahil, M.A., Olazar, M. and Williams, P.T. Steam reforming of different biomass 

tar model compounds over Ni/Al2O3 catalysts. Energy Conversion and Management 136 (2017), 119-126. 
6. Chitsazan, S.,  Sepehri, S., Garbarino, G., Carnasciali, M.M., and Busca, G. Steam reforming of biomass-

derived organics: Interactions of different mixture components on Ni/Al2O3 based catalysts. Applied 

Catalysis B: Environmental 187 (2016), 386-398. 

7. Sisinni, M., Di Carlo, A., Bocci, E., Micangeli, A. and Naso, V. Hydrogen-rich gas production by sorption 

enhanced steam reforming of woodgas containing TAR over a commercial Ni catalyst and calcined dolomite 

as CO2 sorbent. Energies 6 (2013), 3167-3181. 

  

100 200 300 400 500 600 700 800 900
0

20

40

60

80

100

 

 
W

e
ig

h
t 

L
o

s
s

 (
%

)

Temperature (
o
C)

 Ni/Dolomite/ZrO2

 Ni/Dolomite/CeO2

 Ni/Dolomite/La2O3

 Ni/Dolomite/Al2O3

 Ni/Dolomite

200 400 600 800 1000

Ni/Dolomite/Al
2
O

3

Ni/Dolomite

Ni/Dolomite/La
2
O

3

Ni/Dolomite/ZrO
2

Ni/Dolomite/CeO
2

 

 

H
2
 C

o
n

s
u

m
p

ti
o

n
 (

a
.u

.)

Temperature (
o
C)



 

 

ENGINEERING                                                                                  97 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

DURIAN RIND AND HYDRO PAC-R FOR FLUID LOSS 

IMPROVEMENT IN WATER-BASED MUD 
 

Natalie Vanessa Boyou*, Issham Ismail, Wan Rosli Wan Sulaiman and Norhafizuddin 

Husein 

 
Department of Petroleum Engineering, Faculty of Chemical and Energy Engineering, Universiti 

Teknologi Malaysia, Johor, MALAYSIA. 
(E-mail: natalieboyou@gmail.com, issham@utm.my, r-wan@petroleum.utm.my, 

norhafizuddin.husein@gmail.com) 

 

ABSTRACT 

 
Excessive leakage of fluid into permeable zones during drilling operations is highly 

undesirable. Solid build-ups along the wall of the wellbore would increase under these 

circumstances and this would increase the chances of formation damage and high costs for 

remedial treatments. This study focused on the performance of durian rind and hydro pac-R 

as fluid loss additives in water-based mud. Static filtration tests were performed at ambient 

temperature and 100-psi differential pressure according to API standard. Static aging tests 

were also studied at temperatures of 120°F, 250°F, and 350°F for 16 hours. The filtration 

control of drilling fluid with increasing concentration of fine size durian rind improved 

from 18.8% to 25% when compared to basic mud.  
 
Keywords: Fluid loss control, water-based mud, Filtrate volume, Filtration test, Static aging test  

 

INTRODUCTION 

 

According to Wong (2009), the scientific name for durian is called Durio Zibethinus and so 

far there are 27 species of recorded durians that are technically edible. Generally, only 20-

30% of the durians are edible and the rest are thrown as waste. Till today, there is still no 

proper way of disposing the durian wastes. The published reports by the Department of 

Statistics, Malaysia (2014) entitled “Supply and Utilization Accounts Selected Agricultural 

Commodities” revealed that the average waste for durian in Malaysia between the year 2009 

and 2013 was 9640.4 tonnes with 7.9% growth annually. This indicates that durian poses a 

huge amount of waste that is not taken care of. The chemical composition of durian has a 

high percentage of cellulose which can be divided into three components namely, 

holocellulose, alpha cellulose and hemicellulose. This can be supported by Table 1 extracted 

from Voon et al. (2006). 

 

The study of durian rind as a fluid loss agent was conducted by comparing it with the 

commercial fluid loss agent hydro pac-R. According to Scomi, the recommended treatment 

for hydro pac-R was in the range of 0.5 to 1.5 lb/bbl. Therefore five concentrations were 

studied to compare the performances of durian rind and hydro plug namely 0.5 lb/bbl, 0.75 

lb/bbl, 1.0 lb/bbl, 1.25 lb/bbl, and 1.5 lb/bbl. The size of hydro pac-R was 44-74 microns 

which is categorized as fine. Fluid loss test was conducted to study the potential of durian 

mailto:issham@utm.my
mailto:r-wan@petroleum.utm.my
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rind as a fluid loss agent. These drilling muds were formulated and tested based on the 

guidelines given in “Recommended Practice on Standard Field Procedure for Testing Drilling 

Fluid, API RP 13 B-1” by American Petroleum Institute (2009). 

 

MAIN RESULTS 

Results showed improvements in terms of fluid loss when fluid loss agents of both durian 

rind and hydro pac-R were added as compared to basic mud with zero concentration of 

fluid loss agent (Figure 1). The increase of coarse size durian rind concentration was able 

to improve fluid loss performance by 6.25% to 18.8% followed by fine size durian rind 

with 18.8% to 25% and hydro pac-R with 37.5% to 56.25%. The fine durian rind 

performed better than the coarse size durian rind because the fine durian rind was able to 

plug small pores that prevented seepage to occur while coarse durian rind did not plug the 

small pores because of its insignificant size.  

 

Figure 1. Fluid losses of coarse hydro pac-R and fine durian rind 

Results indicated that for every temperature tested, the trend declined when mud with 

hydro pac-R was tested. Figure 2 also shows that mud with hydro pac-R performed the 

best when compared to basic mud and mud with added durian rind of 1.0 lb/bbl optimum 

concentration for every size. Figure 2 also shows that at room temperature and 

temperatures of 120°F and 250°F after hot rolling, the trend seemed to have a similar 

pattern. Results revealed that the higher the temperature, no matter what fluid loss agent 

was added, a nominal increase in fluid loss was observed. This is because the mud 

disintegrates and in turn lost its ability to reduce fluid loss. However, at temperature of 

350°F after hot rolling, the trend gradually declined with increased in size of durian rind. 

This result indicated that at high temperature, durian rind of smaller size disintegrated 

much faster than durian rind of larger size. In other words, durian with coarse size 

performed better than ultra-fine size durian rind at high temperature of 350°F.  
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Figure 2. Fluid losses of mud with hydro pac-R and durian rind at concentration 1.0 

lb/bbl for mud after hot rolled at various temperatures 

 

CONCLUSION 

 

The optimum concentration to control fluid losses for durian rind and hydro pac-R was 1.0 

lb/bbl. Durian rind was able to provide good fluid loss control when compared to basic mud. 

However, Hydro pac-R performed the best in fluid loss control even in high temperatures. 

With that said, durian rind could be further improved by chemically treating it for better fluid 

loss control in wáter-based mud. 
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ABSTRACT 

 
This work presents the characterization and performance evaluation of dual-function ceramic 

membranes for the adsorption and separation of heavy metal ions. Alumina/yttria-stabilized 

zirconia (Al2O3/YSZ) hollow fibre membranes, fabricated by phase inversion and sintering 

process were used as supports for the iron oxide (α-Fe2O3) deposition using in-situ 

hydrothermal synthesis at different concentrations (0.05 M and 0.2 M) of iron precursor and 

hydrothermal duration (24 h and 48 h). The membranes were characterized using the field 

emission electron microscopy (FESEM), water permeation, solute rejection, x-ray diffraction 

(XRD) and N2 absorption-desorption analysis. The adsorptive-separation performances were 

studied in a batch adsorption process and a cross-flow filtration system. Heavy metal 

concentrations were measured using atomic absorption spectrometer (AAS). The results 

showed that α-Fe2O3 was successfully produced and incorporated across the membranes’ 

structure. A reduction in water flux was recorded with the deposition of α-Fe2O3. However, 

the batch adsorption study showed that the deposition of α-Fe2O3 improved the adsorption 

capacity of the membrane. The membrane prepared at concentration of 0.05 M for 24 h gave 

the highest adsorption capacity of 15.29 mg/g at 50 mg/L. The adsorption-separation test 

showed that the membrane was able to remove Pb (II) ions completely after 2 h.  

 
Key words: ceramic membrane, hydrothermal, soft-templated, heavy metal removal, porous 

iron oxide  

 

INTRODUCTION 

Water is the most essential compound on the earth for human activities. Proving clean 

water is the prime requirement of the human being for their better health. However, water 

pollution is increasing worldwide due to rapid growth of industry. Indeed, industrial 

effluents are in fact the main anthropogenic sources of heavy metal ions in water such as 

Pb (II) ions. Human exposure beyond the permissible limit can greatly leads to the life 

time threatening diseases [1-2] as heavy metal is toxic, carcinogenic, non-biodegradable 
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and tens to accumulate in living organism [3]. Thus, the aim of this study is to remove 

heavy metal ions from water through separation process of using ceramic hollow fibre 

membrane.  

 

In this work, Al2O3/YSZ hollow fibre membranes were fabricated using the phase 

inversion and sintering process. Then, porous Fe2O3 were deposited on the Al2O3/YSZ 

hollow fibre membranes using in-situ hydrothermal synthesis method with soft-template 

assisted at different iron precursor’s concentration (0.05 M and 0.2 M) and at different 

hydrothermal times (24 h and 48 h). Through this process, the Fe2O3 particles acted as an 

adsorbent, while the Al2O3/YSZ hollow fibre membranes indirectly can act as the host or 

support. This configuration strategy is to reduce the  agglomeration of Fe2O3 particles 

once dispersed in water [4]. Herein, by taking the advantages offered by both porous iron 

oxide and Al2O3/YSZ hollow fibre membranes, a dual-function membrane for filtration 

and adsorption for heavy metal removal in a single unit was introduced. The adsorption 

performance of porous Fe2O3 was investigated under different pH, initial concentration of 

Pb (II) and contact time. Filtration and adsorption studies were carried out on Al2O3/YSZ 

hollow fibre membranes to examine the membranes’ capability in removing heavy metal 

from aqueous solution. 

 

MAIN RESULTS 

 

An asymmetric structure of Al2O3/YSZ hollow fibre membranes consisting finger-like 

and sponge-like structure were successfully produced through phase inversion and 

sintering process. The deposition of porous Fe2O3 using in-situ hydrothermal process on 

Al2O3/YSZ hollow fibre membranes can be seen in Figure 1. From the images, it can be 

observed that the Fe2O3 particles were successfully deposited on the membranes’ surface. 

Immersing the membranes in a hydrothermal solution without sealing both ends may be 

attributed to this uniform deposition. The average weight loading of Fe2O3 on Al2O3/YSZ 

hollow fibre for 0.2 M was 6 % whereas only 3.5 % of Fe2O3 was deposited for 0.05 M. 

Upon deposition, the adsorption capacity for Pb (II) ions on membrane has improved. The 

membrane deposited with Fe2O3 at concentration of 0.05 M for 24 h gave the highest 

adsorption capacity of 15.29 mg/g at 50 mg/L. However, the water flux of the membrane 

decreases after deposition. This may due to the reducing of the mean membrane pore 

sizes with the Fe2O3 deposition. The separation performance using cross-flow filtration 

system by using membrane F005-24 was able to remove Pb (II) ions completely after 2h 

of operation.  

 

Figure 1 The effect of initial concentration on the adsorption capacity of Fe2O3-Al2O3/YSZ 

hollow fibre membrane (■) bare, (●) F005-24, (▲) F005-48, (▼) F02-24 and (♦) F02-48 
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CONCLUSION 

 

In this work, the depositions of α-Fe2O3 particles on Al2O3/YSZ hollow fibre membranes 

were carried out using an in-situ hydrothermal synthesis at different concentrations of iron 

precursor (0.05 M and 0.2 M) and hydrothermal durations (24 h and 48 h). The FESEM 

images confirmed the deposition of α-Fe2O3 particles across the membrane and supported by 

the XRD results. A reduction in membrane’s pure water flux was observed after α-Fe2O3 

deposition. However, the batch adsorption study for Pb(II) ions measured an increment in the 

adsorption capacity of the membrane after α-Fe2O3 deposition. The adsorptive separation test 

using Al2O3/YSZ hollow fibre membranes with F005-24 sample showed that after a 2h of 

filtration process, the permeates contained less than 15lg/L of Pb (II) ions. The incorporation 

of α-Fe2O3 particles highlighted the dual-function (adsorption and separation) of ceramic 

membrane for heavy metal removal.  
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ABSTRACT 

 
The benzene alkylation with methanol is a great alternative for production of toluene and 

xylene that are used as intermediates in the fine chemical industry. Previously, zeolite has 

been widely used as a catalyst in a benzene alkylation due to their unique properties with 

shape selectivity and good catalytic activity. However, the catalytic performance of zeolite is 

affected by its high Brönsted acidity which led to low selectivity of toluene and xylene. In 

order to overcome this problem, several modifications were performed to reduce the Brönsted 

acidity. Based on previous work, the low Brönsted acidity was confirmed to improve the 

catalytic activity of the catalyst by reducing undesired product formation such as methanol to 

olefin and ethylbenzene (EB). Therefore, this paper aims to gather overview of the zeolite 

acidity modification for the catalytic activity evaluation on benzene alkylation.   

 
Keywords: ZSM-5, Brönsted acidity, Benzene alkylation, Acidity modification 

 

INTRODUCTION 

 

Toluene and xylene are widely used as intermediates in the chemical industry to obtain textile 

fabric, plastics, detergents, etc [1-2]. These chemicals are generally obtained via naphtha 

pyrolysis and catalytic reforming [2]. However, these processes are greatly depended on the 

consumption of petroleum and have been called into question due to the shortage of 

petroleum resources. Therefore, benzene methylation is regarded as a potential way to 

produce toluene and xylene [3]. Presently, ZSM-5 has been extensively used in benzene 

alkylation because of their unique advantages of highly selective, less toxic, environmentally 

friendly and readily reproducible in catalytic reactions [4-5]. However, the high Brönsted 

acidity of existence ZSM-5 has limits the production of toluene and xylene [2]. Thus, the 

acidity modification of ZSM-5 has been intensely investigated to reduce the by-products in 

benzene alkylation and improve the selectivity of desired products. 
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ACIDITY MODIFICATION OF ZSM-5 

 

ZSM-5 has been generally known to possess strong Brönsted acid sites on its external and 

internal surface sites [6-7]. In order to improve the catalytic activity of benzene alkylation 

and increase the selectivity of desired products, it is necessary to reduce the Brönsted 

acidity inside the ZSM-5 structures. A variety of modifications method have been adopted 

in the alteration of Brönsted acidity to improve the catalytic selectivity in benzene 

alkylation such as metals doping [8], adjustment of Si/Al ratio [9], and treatment with 

acid [10]. It has been reported by [10] that the treatment of ZSM-5 with alkali and acid 

has resulted in lower amount of Brönsted acidity and high selectivity of toluene and 

xylene. Besides that, the Brönsted acidity in ZSM-5 can be altered by modifying the Si/Al 

ratio of ZSM-5. According to [9], Brönsted acidity in ZSM-5 zeolite can be decreased by 

increasing the Si/Al ratio, which further suppressed the side reaction of methanol. The 

introduction of metals into the ZSM-5 was also found to be an effective method to adjust 

the acidity of ZSM-5. For example, the introduction of Mg into ZSM-5 could decrease the 

Brönsted acid by formation of MgOH+ (Lewis acid) at the expense of Brönsted acid [8]. 

Table 1 shows the performance of several zeolites with modified Brönsted acidity in 

benzene alkylation. These results clearly shown that high selectivity of toluene and 

xylene is dominated by the zeolite with low amount of Brönsted acid sites. 

 

Table 1. Performance of modified zeolite for benzene alkylation 

Catalyst Temp. 

(K) 

Brönsted 

Acid Site 

(µmolg-1) 

Toluene 

selectivity 

(%) 

Xylene 

selectivity 

(%) 

EB 

selectivity 

(%) 

Ref. 

ZSM-5 

3 wt% MgO/ZSM-

5 

673 

6.5 

1.7 

58.0 

60.0 

33.0 

38.1 

3.4 

0.34 [8] 

HZSM-5 (180a) 

HZSM-5 (1800a) 
673 

4.2 

0.7 

22.3 

27.5 

19.6 

24.9 

1.9 

0.06 
[9] 

ZSM-5-Pb 

ZSM5-5-AT-OTc 
673 

4.2 

1.7 

21.5 

25.8 

11.8 

20.8 

3.96 

0.5 
[10] 

aSi/Al ratio 
bparent 
calkaline/acid treatment 

 

CONCLUSION 

 

In summary, high yield of toluene and xylene by catalytic benzene alkylation using zeolites 

with low Brönsted acidity has attracted many attentions to overcome the conventional 

production method. Several modification methods such as metals doping, alkali/acid 

treatment and alteration of Si/Al ratio has been proven to reduce the Brönsted acidity in 

zeolites and hence, improved the selectivity of toluene and xylene via benzene alkylation.  
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ABSTRACT  

Palm oil mill effluent (POME) was regarded as biggest agro-industrial waste where it cause 

severe environmental problem and require proper treatment. Currently, various pretreatment 

process were applied to comply with the standard discharge limits. Coagulation-flocculation 

process was one of the pretreatment which assists in the removal of suspended and dissolved 

solids, colloids and organic matter present in POME. In this study, rice husk ash (RHA) were 

used to explore its potential as a coagulant, in comparison with aluminium sulphate, alum for 

pretreatment of POME. The important process parameters which were coagulants dosage, 

initial pH and settling time were optimized using design of experiments (DOE). POME 

treated with RHA yielded chemical oxygen demand (COD) and total solid (TS) removals up 

to 49.55% and 80.13% respectively using the following optimum conditions: 4.75 g of RHA, 

initial pH of 4.58 and settling time of 59.86 min. Meanwhile, alum at its optimum condition 

(9.90 g alum, initial pH of 4.32 and settling time of 58.44 min) produce slightly higher 

removals of chemical oxygen demand and total solid which were 52.08% and 87.75% 

respectively. The results obtained shows that RHA capable to become alternative to alum and 

efficiently treated POME at its natural pH by using small amount of dosage compared to the 

treatment using alum. 

Key words: Rice husk ash, Palm oil mill effluent, Coagulation-flocculation process, Response 

surface methodology  

 

INTRODUCTION 

Oil palm industry contributes to one of the highest agricultural waste in Malaysia 

especially POME [1-2]. POME is a thick brownish viscous liquid waste which is non-

toxic but has an unpleasant odor and also contains soluble materials that have a 

detrimental impact to the environment  [3]. The most common practice for POME 

treatment nowadays is by biological processes which are anaerobic and aerobic ponding 

system [4]. However, these systems need proper monitoring as the processes rely solely 
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on microorganisms to break down the pollutants [5]. Therefore, the pretreatment 

technique is required in order to reduce the solid content as well as COD to produce more 

potable water [6]. One of the pretreatment technique is by using coagulation-flocculation 

process which is the most widely-used technique and has been practiced from ancient 

times to pre-treat raw water and industrial wastewater [7-9]. This is due to its 

applicability and high efficiencies in removal of COD, turbidity, colour and metals 

depending on types of coagulant/flocculant [10]. Coagulants can be obtained from 

chemical and natural based and POME can be treated using both categories. In 

conventional wastewater treatment, coagulants from chemical based such as aluminium 

sulphate (alum) are widely being used [11]. However, use of chemical coagulant in 

POME treatment is not an appropriate choice due to aluminium content which associated 

with human health problems [12-13]. This issue is proven by study conducted by Flaten 

[14], which stated that excess usage of alum contributes towards Alzheimer’s disease if 

ingested in the long run. Natural coagulants used to treat POME is a rice husk ash. In 

recent year, researchers discovered potential applications of rice husk ash such as involve 

in biochar production, as an activated carbon, water purification and also as a biofertilizer 

[15]. In this study, the effectiveness of rice husk ash for pre-treatment of POME was 

explored due to the low cost of material and accessibility of it by converting the waste 

into valuable product. 

 

MAIN RESULTS 

 

 
 

Figure 1. Effect of dosage and pH on COD and TS removal 

 

  
Figure 2. Effect of dosage and settling time on COD and TS removal 
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CONCLUSION 

 

Completion of this study shows the potential of using RHA as natural coagulant in treatment 

of POME with 49.55% COD removals and 80.13% TS removals at its optimum conditions.  
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ABSTRACT 

 
Coagulation and flocculation are a solid segregation process that are widely used in 

municipal water treatment. Dispersed colloidal particles agglomerate together forming larger 

flocs via coagulation and clumps with each other by flocculation. Coagulant is applied during 

these process, although chemical coagulant is a common use but these past years natural 

coagulant has been discovered to be a better choice for municipal water treatment. Natural 

coagulant is environmentally friendly and cost effective compared to chemical coagulant. 

Therefore, this study will explore the use of natural coagulant derived from Carica Papaya 

seed in water treatment. The objectives of this study are to characterize the physical 

properties of carica papaya seed-derived natural coagulant, to determine the optimum 

operating conditions of coagulation activity in treating synthetic water and to compare the 

antibacterial properties of carica papaya seed-derived natural coagulant with other natural 

coagulant in treating surface water. The optimum operating conditions in using carica papaya 

seed-derived natural coagulant for surface water treatment as well as the antibacterial 

property of carica papaya seed-derived natural coagulant will be obtained upon completion of 

this study. 

Key words: Coagulation, Flocculation, Natural coagulant, Antibacterial 
 

INTRODUCTION 

Coagulation and flocculation processes are widely used in water and wastewater treatment. 

Its main objective is to remove suspended colloidal particles and to reduce turbidity in water 

body [1]. The process usually takes place in a chemical reactor in which the influent water or 

wastewater enter the basin and it is mix with coagulant agents using a mechanical mixer, 

followed by sedimentation process to remove the particulate through gravity settling [2]. 

There are many types of coagulants available, often used are the chemical-based coagulants 

such as alum and ferric salts [3]. However, there are also coagulants derived from plant-based 

materials that are rising in popularity and perhaps eventually replace the use of chemical 

coagulants in the near future. 
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PROBLEM STATEMENT 

 

Carica papaya, commonly called papaya has been a popular fruit especially in tropical 

country like Malaysia. It is estimated that Malaysia can produce about 72,000 tonnes of 

papaya every year [4]. Consumption of papaya fruits results to mass production of food 

wastes, particularly the discarded papaya peel/skin and seeds which is between 15 and 20% 

of its weight [4]. Hence, actions need to be taken to minimize the quantity of food wastes 

resulted from the consumption of papaya fruits. Nowadays, the use of natural coagulants in 

water and wastewater treatment have been commonly practiced due to its various 

environmental advantages [5]. Reviews and current practices indicated that the Moringa 

oleifera seeds, Nirmali seeds, tannin and Opuntia ficus cactus are the most popular precursors 

for natural coagulants production [1]. Continuing efforts to diversify the choice of natural 

coagulants and to explore other potential natural coagulants would be beneficial in terms of 

achieving the goal of waste minimization and seeking better treatment approaches. Therefore, 

this study aims at developing an optimized natural coagulant using carica papaya seed to 

perform coagulation in water treatment. 

 

OBJECTIVES OF THE STUDY 

The objectives of this study are to characterize the physical properties of carica papaya seed-

derived natural coagulant, to determine the optimum operating conditions of coagulation 

activity in treating synthetic water using carica papaya seed-derived natural coagulant and to 

compare the antibacterial properties of carica papaya seed-derived natural coagulant with 

other natural coagulants. 

 

SCOPE OF THE STUDY 

The present study will be conducted at the Environmental Engineering Laboratory, Faculty of 

Civil Engineering, Universiti Teknologi Malaysia (UTM). Synthetic water will be used for 

determining the coagulation activity and water from a selected river will be used for 

determining the antibacterial properties. The study comprises of natural coagulant 

development using Carica papaya seed, optimization of the coagulation process, determining 

its removal performances, and investigating its anti-microbiological properties. At the initial 

stage of the study, Carica papaya seeds will be characterized through instrument analysis. 

Then, natural coagulant will be derived and use in a jar test for coagulant process. The 

optimum operating conditions will be determined via response surface methodology (RSM). 

Finally, effluent samples will be examined for its E. coli pathogen removability.  
 

METHODOLOGY 

The raw seeds of carica papaya will be collected from a local fruiterer in Johor. The 

processing method for carica papaya natural coagulant is from Yongabi et al. [6] where it will 

be dried and grind to a powder. The natural coagulant obtained will be characterize for its 

protein and functional group. Prior for preservation, the samples and the materials will be 

stored in a cool room at a temperature of 4○C. The performance of the carica papaya natural 

coagulant will be analysed using response surface methodology by jar test. The dosage of 

coagulant used, pH and the initial turbidity will be the independent variables while the 

turbidity and coagulation activity will be the dependent variables. 
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EXPECTED FINDINGS 

Upon completion of this study, the expected findings would be obtaining a set of optimum 

operating conditions in using carica papaya seed-derived natural coagulant for surface water 

treatment as well as its optimum performance in surface water treatment. Besides that, the 

antibacterial property of carica papaya seed-derived natural coagulant can be determined in 

comparison with other natural coagulants. 

 

CONCLUSION 

In conclusion, there is a necessity to carry out research studies to obtain more information of 

carica papaya plant-based natural coagulants to ultimately bring it for commercialization. 

Besides that, there are much more that is unknown regarding plant-based natural coagulant 

and how well it will replace chemical coagulant use commercially. 
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ABSTRACT 

 
Polycyclic aromatic hydrocarbon (PAH) is persistent by-product from incomplete 

combustion which is hazardous to human and the environment. Conventional approaches for 

PAH detection require complicated sample preparation and analytical instrument which lack 

portability. This study aimed to develop active material for electrochemical sensing of PAH 

via a simple sonochemical method. First, tungstite (WO3·H2O) were synthesized and 

simultaneously deposited on graphene oxide (GO) nanosheets in a sonicated chemical bath. 

The obtained composite was then thermally treated to obtain tungsten oxide/reduced GO 

(WO3-rGO). Working electrode for anthracene sensing were prepared by attaching the active 

material onto glassy electrode carbon (GCE). Our results showed that WO3-rGO exhibited 

better sensitivity and accuracy compared to rGO with detection range between 10pM and 

0.1µM of anthracene. Intercalation of WO3 nanoplatelets prevented the restacking of 

graphene sheets during thermal reduction which allowed more active sites on the rGO to be 

utilized for sensing. This hybrid material which be facilely synthesized and made into 

miniature electrochemical sensor can serve as a potential alternative to spectroscopic and 

chromatographic methods and provides instantaneous on-site detection of PAHs. 
 

Key words: graphene, tungsten oxide, electrochemical sensor, polycyclic aromatic hydrocarbon 

 

INTRODUCTION 

Polycyclic aromatic hydrocarbon (PAH) is an organic contaminant that can hardly be 

metabolized; making it easily accumulated within the body of living organisms and hence the 

food cycle [5]. More worrisome is the fact that this carcinogenic and mutagenic compound 

has been found in air, soil and water bodies and it poses serious health hazard to human even 

at low dosage (1-10µg/kg) [2-3]. Contemporary, detection of PAH relied on spectroscopic 

and chromatographic methods which involve time-consuming sample preparation such as 

extraction and pretreatment, required trained labor, expensive analytical instruments and lack 

portability [4-5]. In recent year, electrochemical sensor has gain popularity for quantification 

of chemical compound due to its affordability and simplicity. This compact and small sensor 

is portable to provide instantaneous on-site analysis of target analytes [10]. Graphene, a two-

dimensional carbon sheet, is among the most widely studied material for electrochemical 

sensing which promises rapid and sensitive detection. Nowadays, graphene is mass produced 
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via reduction of its oxide counterpart; graphene oxide (GO). However, the reduction process 

often led to restacking of the carbon sheets which diminishes the surface area of graphene. In 

this study, composite of tungsten oxide intercalated reduce graphene oxide (WO3-rGO) was 

synthesized to overcome the problem of restacking. The hybrid was produce via chemical 

deposition approach with the assistance of sonication to disperse the as-synthesized tungstite 

(WO3·H2O) and supply the energy to heat up the solution. The obtained powder was 

calcinated in air to simultaneously convert WO3·H2O into WO3 and reduce the GO. This 

active material was then prepared into working electrode for anthracene (PAH of choice in 

this study) sensing. 

 

MAIN RESULTS 

 

 
 

Figure 1. Current responses of (A) rGO/GCE and (B) WO3-rGO/GCE in N2 saturated 0.1M 

lithium perchlorate (LiClO4) electrolyte containing different anthracene concentration (0 pM 

to 100 µM). Scan range: -0.8V to +1.8V, scan rate: 10mV⸳s-1. Insets are the enlarged portion 

of the peak current. 

 

 
 

Figure 2. Plot of working electrode response over anthracene concentration. Orange box 

indicated the anthracene concentration range which correlates linearly with the electrodes 

responses. ΔI = I0 – Ic is the change or difference between the peak current of working 

electrode at specific anthracene concentration (Ic) compared to that of blank solution (I0). 
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CONCLUSION 

 

In the nutshell, WO3-rGO hybrid can be easily synthesized and showed promise for 

electrochemical detection of anthracene at low concentration. With further work to ascertain 

and finetune the selectiveness and reproducibility of the sensor, this material could be a 

useful candidate for contaminant monitoring application. 
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ABSTRACT 

Over past few decades, catalytic photoreduction of CO2 to hydrocarbon products has paid 

much attention in scientific research as it capable to produce cleaner fuels. This research 

focus on production of CH3OH from photoreduction of CO2 over Ag-doped-g-C3N4 

nanocatalyst in the presence of water. The nanocatalysts were synthesized by thermal 

treatment and wet-impregnation method. The performance of pure g-C3N4 and Ag-loaded g-

C3N4 nanocomposites for CO2 conversion with H2O to CH3OH were investigated under 

visible light in a slurry photoreactor. The maximum production of CH3OH over 3 wt. % 

Ag/g-C3N4 catalyst reached 789 μmol/g.cat corresponds to 1.23 folds, is considerably higher 

than the amount yielded over the pure g-C3N4 (640 μmol/g.cat). The significant improvement 

was evidently due to Ag nanoparticles can prevent the electron and holes pairs from 

recombining effectively. The stability, reaction medium and effect of metal loading were 

studied in order to understand the role of Ag/g-C3N4 towards production of CH3OH. The 

reaction mechanism of Ag/g-C3N4 on the photocatalytic activity for CO2 conversion to 

CH3OH is also presented. 

 
Key words: CO2 photoreduction, Ag/g-C3N4 nanocatalyst, Slurry photoreactor, CH3OH, Visible 

light 

 

INTRODUCTION 

Catalytic photochemically transforming CO2 to solar fuels has paid much significant attention 

in research scientific as it is one of the best way to combat the global warming and depletion 

of fossil fuels. Over past three decades, Inoue et al. [1] demonstrated photocatalytic CO2  

reduction with H2O and main products reported were CH3OH, CH4, HCOOH and HCHO. 

Since then, numerous attempts have been conducted in order to synthesize selective 

photocatalytic systems for efficient CO2 photoreduction to hydrocarbon fuels such as TiO2 

[2], ZnO [3], WO3 [4], SnO2, CdS, α-Fe2O3 [5], Cu2O [6], g-C3N4 [7], and SiC [8-9]. 

However, most of the semiconductors are a UV-light responsive photocatalyst and have very 

poor yield of selective hydrocarbons. Thus, it is very important to synthesize novel developed 

visible light responsive photocatalysts to efficiently transforming CO2 to solar fuels.   

 

The H2O has been widely used as reducing agent to yield CH3OH as H2O can be functioned 

at low temperature and atmospheric [10]. The photoreduction of CO2 by using H2O as 
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reductant are stated in Eq. (1). This indicated renewable fuels such as CH3OH can be 

obtained in a single step process [11]. To implement the reduction of CO2 technique  more 

economic and industrial scalable, research should focusing on increasing the overall CO2 

photoreduction efficiency and selectivity [12]. 

 

 
Figure 1. Methanol yield over different Ag-loaded g-C3N4 samples and bare g- C3N4 
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Figure 2. FTIR spectra of g-C3N4 and Ag-loaded g-C3N4 samples 

 

CONCLUSION 

 

Photocatalytic CO2 reduction to CH3OH over Ag/g-C3N4 in a slurry photoreactor has been 

successfully investigated. The yield rate of CH3OH was increased significantly by 

introducing Ag in g-C3N4 sample. Ag found very efficient for preventing charges 

recombination rate and increase absorption of visible light thus enhance the adsorption of 

CO2 to the surface catalyst. The finding of this study can be explored further for the 

production of other chemical and fuels under solar energy irradiation.  
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ABSTRACT 

 
Natural rubber (NR) is a high molecular weight (mw) biopolymer which originated from 

rubber tree and has been widely used in manufacturing industry. NR has greater advantages 

over synthetic rubber due to its properties and less energy needed for processing. However, 

NR which consist of C=C is sensitive towards oxidation and ozone. Thus, some modification 

of NR is needed to enhance the properties of NR. Degradation of NR is one of the method 

that produced lower mw and shorter polymeric chain that known as LNR. However, LNR has 

not been widely used due to inactive end chain of LNR. Thus, TLNR is preferable due to 

existing of functional group at the end chains of LNR. To date, various filler has been 

incorporated into NR/elastomers in order to enhances NR properties. Thus, this research was 

focusing on reinforcing of HTNR with the addition of GO via solution mixing. HTNR has 

been successfully synthesized from DPNR via oxidative degradation method in the presence 

of CAA and NABH4. Next, GO was incorporated into the HTNR in presence of THF. Two 

different GO loading has been used which is 5% and 10% (w/w of HTNR). FTIR, GPC and 

DSC have been used to characterize the DPNR, HTNR and HTNR-GO. The results from 

GPC shows that HTNR has been successfully synthesized with low mw compared to DPNR. 

While FTIR analysis confirmed the presence of hydroxyl and carbonyl groups with the peaks 

observed at 3434 cm-1 and 1659 cm-1. Finally, the DSC analysis revealed the improved 

thermal stability of the prepared HTNR-g-GO with increase in Tg from -60.49 ℃ (DPNR) to 

-56.74 ℃ (HTNR-GO (5wt%)) and -56.82 ℃ (HTNR-GO (10wt%)). This shows that the 

HTNR-GO has better properties than initial DPNR and can be a potential toughening material 

for nanocomposite.  

   
Key words: NR, HTNR, GO, HTNR-GO  

 

INTRODUCTION 

 

Natural rubber (NR) which originated from rubber tree having good properties and has been 

used in wide range application such tires, glove, and so on. NR has many valuable and 

attractive characteristic or properties such as high tensile strength, highly elastic, good impact 

resistance, high resilience and excellence flexibility [1]. However, due to the presence of 

C=C in polyisoprene chain, NR difficult to process, and easily degraded by ozone [2]. Thus, 

some modification is needed to enhance the performance of NR. Addition of filler has been a 
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significant method for the NR property enhancement. Reinforcing fillers such as carbon 

black, carbon nanotube, and montmorillonite have been reported to improve the mechanical 

properties of NR. Besides the addition of filler onto NR matrix, liquid natural rubber (LNR) 

can be good alternative due to its processing ease. LNR is degraded from NR with lower mw 

and shorter polymeric chain. Telechelic liquid natural rubber (TLNR) is a special type of 

LNR that contain functional groups which enable for further functionalization or chemical 

reaction [2]. LNR on the other hand, only contains inactive chain end. Thus, in this research, 

graphene oxide (GO) which act as a filler has been incorporated into hydroxyl terminated 

natural rubber (HTNR) that been depolymerized from DPNR via oxidative degradation 

method. The aim of this research is to provides a novel method for the development high 

performance graphene/NR nanocomposite which can serve for various applications such as 

automotive and structural. To achieve the aim, HTNR from DPNR was synthesized using 

oxidative degradation method at 80 ℃ in the presence of CAA and NaBH4. Next, the 

graphene oxide (GO) reinforce into HTNR has been conducted using tetrahydrofuran (THF) 

as the solvent. The percentage of graphene oxide was for 5% and 10% by weight of HTNR in 

order to obtain better thermal properties. Lastly, FTIR, DSC, and GPC were used to 

characterised the HTNR and HTNR-GO.  

 

MAIN RESULTS 

 

Results from GPC shows that HTNR has been successfully degraded from DPNR due to its 

lower Mn compared to DPNR. Mn of DPNR and HTNR were 693 658 g/mol and 68 916 g/mol, 

respectively. While, FTIR was used to recognize functional groups that present in the DPNR, 

HTNR and HTNR-GO. The infrared spectrum (IR) of DPNR, HTNR and HTNR-g-GO was 

showed respectively in Figure 1(a), Figure 1 (b) and Figure 2.  

                      
 

 

 

Figure 1. The infrared spectrum (IR) of (a) DPNR and (b) HTNR 

 

The IR results of DPNR from Figure 1(a) was used to observe the changes in IR of HTNR 

and HTNR-GO. The existence of hydroxyl group can be seen in Figure 1(b) at the broad peak 

of 3434 cm-1. At the peak 1127 cm-1 spectrum also illustrates the presence of the same 

groups. Thus, with the presence of hydroxyl group, it has been proved that HTNR has been 

successfully synthesized from DPNR. While, IR results of HTNR-GO are presented in Figure 

2. From the figure, it shows the presence of O-H stretching at the peak of 3390 cm-1. 

Existence of C=O stretching of carboxylic acid also presence at the peak of 1717cm-1. Lastly, 

a) DPNR b) HTNR 
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at 1050 cm-1 proves the existence of C-O-C groups. The presence of epoxide and carboxylic 

acid functional group has proven that GO was incorporated into HTNR. 

 

 
Figure 2. Infrared spectrum (IR) of the prepared HTNR-g-GO 

 

 

DSC was used to determine the glass transition temperature (Tg) of DPNR, HTNR and 

HTNR-GO. The DSC analysis revealed the improved thermal stability of the prepared HTNR-g-

GO with increase in Tg from -60.49 ℃ (DPNR) to -56.74 ℃ (HTNR-g-GO (5wt%)) and -56.82 

℃ (HTNR-g-GO (10wt%)). 

 

CONCLUSION 

 

The aim of this research is to provides a novel method for the development high performance 

graphene/NR nanocomposite which can serve for various applications. From the result, 

reinforcement of HTNR by GO addition is improve in term of physical properties compared to 

pure DPNR. Thus, HTNR-GO can be used in further application as intermediate composite and 

can be an effective method for the preparation of nanocomposite in the future. 
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ABSTRACT 

The use of an ESS in an electrical power system is an effective way to store excess energy 

and has huge advantages in integration with renewable energy (RE) sources. Thus, proper 

technique is needed to locate and place ESS to obtain maximum benefit functions. This paper 

consider Particle Swarm Optimization (PSO) technique to find the optimal placement and 

sizing of battery storage system and the proposed technique is tested in IEEE 9 bus radial 

distribution system for voltage drop and power loss reduction. The result shows a great 

improvement in both objective function. 

Key words: Battery storage, Particle swarm optimization, Voltage profile, Power loss 

 

INTRODUCTION 

Great efforts have been made in looking for feasible solutions to store excess energy from 

Renewable Energy (RE) since the interest in this research area has rapidly grown as RE 

industries begin to generate large-scale output of RE consumption. Effective and 

affordable technology to cope with the intermittent RE sources will help to decrease or 

eliminate the challenge. Energy storage systems (ESS), the interconnection with external 

grids and load-shifting through demand control are examples of the feasible solutions [1]. 

Concerns arising due to the variability and intermittency of RE sources while integrating 

with the power grid can be mitigated to an extent by incorporating a storage element 

within the RE harnessing system [2].  

ESS has been identified as one of the most promising approaches, and the rising issues 

can be overcome by integrating the ESS element with the RE [3-4]. ESS is becoming a 

crucial component in the distribution system, especially in the distribution system to 

enhance the system’s reliability, efficiency and sustainability. In addition, ESS is able to 

accommodate a high RE penetration level. Opportunities for substantial growth in RE 

sources are driving the need for grid-storage with existing mandates set to deliver 

tremendous growth in RE worldwide in order to enable a better-utilized grid and defer 

significant transmission and distribution investment. Therefore, in order to increase the 

aggregated value of an RE system so that energy can be managed and substantial, it is 

important to ensure that ESS is well-placed in a distribution system [5]. 
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Normally, the placement of ESS in DREG is obtained using optimization techniques. There 

are various types of modern optimization techniques available, and the most commonly used 

is the metaheuristic technique which has been extensively used in finding the optimal 

location and sizing of ESS in DREG. A genetic algorithm (GA), simulated annealing (SA), 

Artificial Bee Colony (ABC), Tabu Search (TS), particle swarm optimisation (PSO), Ant 

Colony optimisation (ACO) and the hill climbing technique (HCT) are some of the existing 

meta-heuristic techniques. This section has summarized the recent conventional optimal ESS 

planning methods used in DREG, in order to provide a global overview. These 

methodologies vary according to their objective function being solved such as; minimize 

power losses, increase system reliability and efficiency, economic benefits and cost reduction 

[6-9]. 

 

In this study, placement and sizing of battery storage are done using PSO technique aimed to 

reduce the voltage drop and power loss. The proposed technique is tested on IEEE 9 bus 

system.  

 

MAIN RESULTS 

 

The result shows great improvement in power loss and voltage drop reduction after BESS 

is placed. The higher reduction is found to be at bus 1 and 3 using 50 KWh and 100 KWh 

as shown in Table 1 and Table 2 respectively. Further study will be conducted to find the 

effect of placement BESS along with Distributed Generation (such as PV and wind) and 

the result will be compared to this main result.  

 

 
Figure 1. Power loss profile without ESS placement 

 

 
Figure 2. Voltage profile without ESS placement  
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Table 1.  Result for 50 KWh of BESS  

 Voltage drop Power loss 

Without BESS 13.4953 36.8394 

With 1 BESS at location 3 (50 kwh) 9.36345 3.10488 

With 2 BESS at location 1 (50 kwh) 6.79789 0.879812 

 

Table 2. Result for 100 KWh of BESS 

 Voltage drop Power loss 

Without BESS 13.4953 36.8394 

With 1 BESS at location 3 (100 kwh) 9.92371 2.90393 

With 2 BESS at location 1 (100 kwh) 6.29765 1.38904 

 

CONCLUSION 

 

It can be concluded that the desired results to reduce voltage drop and power loss by finding 

the optimal sizing and location of BESS is achieved by using PSO method. The optimal 

location and sizing of BESS is found to be at bus 1 and 3, with 50 KWh and 100 KWh 

respectively.  
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ABSTRACT 

 
Landfill leachate has been known for containing high concentration of harmful to the 

environment as well to human’s health contaminant substances such as organics, ammonia, 

and heavy metals. Microorganisms’ activity particularly methanogens in anaerobic digester 

will be greatly affected due to these high toxic compounds. This research aims to investigate 

the potential toxicity and biodegradability of leachate under methanogenic conditions using 

batch microcosm assays i.e. anaerobic toxicity assays (ATA) technique and biochemical 

methane potential (BMP) methods and to enhance the biodegradability of landfill leachate 

using natural (clinoptilolite)and synthetic (Sigma 96096) zeolites in a modified batch 

microcosm assays. Prior to this, adsorption studies of ammoniacal nitrogen (NH3-N) on 

aforementioned zeolites, present in leachate were carried out using leachate sample collected 

from Seelong Sanitary Landfill, Johor based on three parameters including dosage, particle 

size, and percentage of leachate to distilled water. The results showed that the maximum 

removal of NH3-N for clinoptilolite and Sigma 96096 were 90.61% and 56.67%, 

respectively; with the dosage, particle size, and percentage of leachate to distilled water of 2 

g/L, 50 mm and 50% for clinoptilolite, and for Sigma 96096 at 4 g/L, 150 mm and 50%, 

respectively.  Biodegradability assays were conducted on varied concentrations of leachate 

using two anaerobic biomass from Indah Water Konsortium (IWK), Ulu Tiram, Johor and 

KULIM Palm Oil Mill Effluent Treatment Plant (KULIM), Kulai, Johor. From ATA, 

concentration of 10% with the addition of clinoptilolite using KULIM seeds shows the best 

performance with value of Maximum Rate Ratio (MRR) is 0.99 indicates no significant 

inhibition was recorded. From BMP, the highest percentage of conversion efficiency 

recorded was by using IWK seed at concentration of 5% of leachate with the addition of 

Sigma 96096 which is 43.03%. The findings from this study will be used to predict the 

methane potential of leachate to be used in bigger reactor or incinerator. 

Key words: Leachate, Zeolite, Adsorption, Anaerobic, Methane 
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INTRODUCTION 

 

According to previous studies (Syafalni et al., 2012; Rafizul and Alamgir, 2012), leachate 

has been known to be toxicant and brings contamination to not only ground water but the 

environment itself. However, a few treatments including physical treatment such as air -

stripping, adsorption, etc., chemical treatment such as activated carbon and biological 

treatment such as aerobic and anaerobic have been implanted to treat the leachate 

especially in reducing the concentration of COD and ammonia in leachate before 

discharging. 

However, upon these treatments, biological treatment especially anaerobic treatment has 

been attracted many researchers not only due to cost efficient and the methane gas 

production in consequence of the anaerobic process itself have been promisingly 

beneficial to the society to produce electricity and fuel source. 

By using a simple and inexpensive method proposed by Owen et al. (1979), a method 

called biochemical methane potential (BMP) was developed to investigate the potential of 

leachate to be treated in anaerobic condition using mechanisms in anaerobic sludge or 

biomass. Later, a defined media was added to act as nutrient supplier to the mechanisms 

in the sludge. Volume of methane gas produced from the process was collected and 

interpreted to investigate any constituents which affect the methane production. A method 

also proposed by Owen et al. (1979) called anaerobic toxicity assay (ATA) uses the same 

technique with BMP but with the addition of acetate and propionate. 

Previous studies by Milan et al., (2001) and Montalvo et al., (2012) have found synergic 

relation between zeolite in anaerobic digestion. The addition of zeolite was used as a tool 

to in enhancing methane production from the leachate and seeds as well to reduce the 

toxicity of the leachate. 

 

Hence, a new modification to ATA and BMP by adding two different types of zeolites 

using natural (Clinoptilolite) and synthetic zeolite (Sigma 96096) as well as using two 

different sources of inoculum from domestic waste and agricultural waste were used in 

this study to provide a new information based on the methane production and COD 

reduction. This information will be used as a tool to improve the efficiency of methane 

production in anaerobic digester to be used in landfill.  

 

MAIN RESULTS 

 

Figure 1 depicts the amount of methane collected from ATA and BMP for 30 days from two 

different anaerobic biomass sources; (i) sewage treatment plant (IWK) and (ii) palm oil mill 

effluent digester (KULIM). The concentrations of leachate chosen were 5, 10, 25, 50 and 

100% of sample leachate from total concentration of leachate with remaining percentage 

filled with defined media. 
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Figure 1. Anaerobic Toxicity Assay (ATA) of landfill leachate using KULIM seed for all 

concentrations and Biochemical Methane Potential (BMP) of leachate using IWK seed for all 

concentration. 

 

 

CONCLUSION 

 

Landfill leachate contains high concentration of toxic compounds such as ammonia which if 

not be treated properly, may cause harm to environment. Anaerobic degradation has been 

reported to be advantageous in leachate treatment due to its ability to produce substantial 

amount of biogas specifically methane gas for energy recovery. However, due to high 

ammonia concentration in leachate, it is hampering the methane production. A new 

modification to ATA and BMP by adding two different types of zeolites using natural 

(Clinoptilolite) and synthetic zeolite (Sigma 96096) as well as using two different sources of 

inoculum from domestic waste and agricultural waste were used in this study to provide a 

new information based on the methane production and COD reduction. This information will 

be used as a tool to improve the efficiency of methane production in anaerobic digester to be 

used in landfill. 
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ABSTRACT 

 
The human brain is a part of the central nervous system originated from neuronal activation 

in the cerebral cortex during the synaptic process which is typically measured by 

electroencephalogram (EEG). The EEG signals for instances, have low amplitudes and are 

typically obscured by various background noises and artefacts. Causality effects that one 

region has on another needs to be analyze from the observed signals in order to learn the 

underlying physiological process of the brain. Thus, the challenge is to develop reliable and 

computationally efficient multivariate modeling approach with dynamic properties for better 

modeling and analyzing the multidimensional dynamical brain. Multivariate vector 

autoregressive (MVAR) modelling has been used to infer effective connectivity, using EEG 

time series, the casual influence of one neuronal region exert on another, which involves the 

directionality of information flow. Conventionally, these measures are fixed with time and 

computed from MAR model with constant coefficients fitted over the entire time-course, 

assuming static brain connectivity. This suggest that the MVAR parameter and hence the 

connectivity matrices can be allowed to vary with time to better quantify the dynamics of 

connectivity network. Thus, this study proposed a dynamic classification in hidden Markov 

model (HMM). The continuous hidden states of the model could better describe these 

continuously changing characteristics of EEG and thus improve the classification 

performance. Preliminary results show, the window MVAR matric capture more information 

from the EEG signals throughout the time hence the ability to see the connectivity between 

region of the brain when compared with a stationary MVAR matric 
 

Key words: Multivariate Vector Autoregressive, Hidden Markov Mode 

 

INTRODUCTION 

Biomedical signals derived from dynamical systems, which are singularly characterized by 

very different behaviours and various degrees of complexity. Statistically, they are non-

stationary signal which exhibits in complex nonlinearities and non-Gaussian distributions for 

example electroencephalogram (EEG) signals. The physiological background noise such as 

eye movement and blinking, cardiac activity, muscle activity, respiration and skin potential 

can affect the performance of the system.  
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In medical diagnosis, Doctor have been using EEG to assist them in Brain function disorder, 

a good example would be seizures, and epilepsy. From the EEG signals captured by the 

electrode the brain function disorder’s characteristic can be extracted in terms of its 

frequency and amplitudes. EEG has become widely used in improving living quality 

especially for disable person which known as brain-computer interfacing (BCI) system. The 

BCI system performance in term of classification rate and computation effect depends on the 

features and the classification technique chosen.  

Brain Computer Interface (BCI) technology is a powerful communication tool between users 

and systems. The advantage is it does not require any external devices or muscle intervention 

to issue commands and complete the interaction. The research community has initially 

developed BCIs with biomedical applications in mind, leading to the generation of assistive 

devices [1]. They have facilitated restoring the movement ability for physically challenged or 

locked-in users and replacing lost motor functionality. An important application of BCI has 

encouraged research community to study the involvement of BCI in the life of non-paralyzed 

humans through medical applications [2]  

 

BCI systems are certainly useful for the disabled. However, in recent years, the focus has 

shifted from this original objective to other application areas like biometrics, games, virtual 

reality and indeed music (brain–computer music interface, or BCMI) [3].  

 

MAIN RESULTS 

 

 
 

Figure 1. Show the multi EEG signals with windowing VAR matric approaches to capture 

the dynamic changes through time for a single trail 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Show the stationary VAR matric of the EEG for a single trail 
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Figure 1. shows the EEG signals being windowed throughout the single trail. The window 

was at 1% of the single trail and overlaps of 50%. The VAR matric represents the 

connectivity between the channel at every widow shift. Hence capturing the dynamic changes 

over time. Where else in Figure 2, shows a stationary VAR matric over a single trail.  

 

Table 1. Show the differences of VAR windowing matric compared to stationary VAR 

matric 

 
 

CONCLUSION 

 

The window VAR matric capture more information form the EEG signals throughout the 

time hence the ability to see the connectivity between region of the brain when compared 

with a stationary VAR matric. 
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ABSTRACT 

 
Transdermal drug delivery system (TDDS) is designated to be applied through body surface 

and delivers the active drug across the skin, into the systemic circulation. Thus, this mini 

review is focusing on the release characteristic of the drugs-loaded Poly-vinyl Alcohol (PVA) 

electrospun nanofiber mats. Several types of non-steroidal anti-inflammatory drug (NSAID) 

of varying water solubility property were reviewed. Electrospinning method was used to 

fabricate the PVA electrospun nanofiber mats that act as carriers of drugs for TDDS due to its 

great ability to produce ultrafine fibers with average diameters in the sub-micrometer to 

nanometer range. Drugs release assessment were performed and evaluated by using Franz 

diffusion cell.  Furthermore, this mini review reveals that the concentration of the drugs 

played major role on both release rate and cumulative amount of drugs released from the 

prepared drug-loaded PVA electrospun nanofiber mats. The rate of the drugs released from 

the drug-loaded PVA mats increase with increasing of drug’s concentration. Overall, this 

mini review on drugs release characteristics and the good correlation between drugs and PVA 

electrospun nanofiber mats shows great potential promising deliverable drugs and one day 

could be one of the best novel drug delivery system. 

 
Key words: Electrospinning, Poly-vinyl Alcohol (PVA), Transdermal Drug Delivery System 

(TDDS), Franz Diffusion Cell 

 

INTRODUCTION 

Several possible methods for introducing medication into the body include oral and 

transdermal routes and injections. Over the last two decades there has been a resurgence of 

interest on transdermal drug delivery into the systemic circulation because they are non-

invasive, inexpensive and can be self-administered with improved patient compliance. 

Polymers are the backbone of transdermal delivery systems and advances in the field of 

polymer science have facilitated the design of different transdermal delivery systems with 

considerable flexibility using natural, synthetic and semisynthetic polymers to control the 

release of drug through the intact skin [1-2]. Therefore, PVA is well-suited as a carrier for 

many drugs [3-4]. Poly -vinyl alcohol (PVA) is a hydrophilic, semi-crystalline polymer with 
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good chemical and thermal stability. Hence, PVA is interesting here because of its 

biocompatible, non-toxic; water permeable polymer with great electrospinnability is one of 

such suitable polymers which are easily blended with natural polymers and crosslinked to 

form hydrogels [3]. 

 

Electrospinning is the most cost effective one with simple tooling that utilizes electrostatic 

forces to produce nanofibers of polymer with unique characteristics including ultrafine 

structure, a large surface area to volume ratio, and a high porosity with a small pore size 

ranging from submicron to nanometer sizes [5]. One of the obvious advantages of the 

electrospinning process compared to conventional film-casting techniques is the highly 

porous structure of electrospun fiber mats, which exhibit a much greater surface area that 

could potentially allow drug molecules to diffuse from the matrix more effectively [6].  

 

Electrospun nanofibers have been developed for skin tissue scaffolds, wound dressings as 

well as drug delivery applications including Alzheimer drugs, antimicrobial and antifungal 

drugs, proteins, cosmeceuticals and genes [7-9]. In this mini review, mats of PVA nanofibers 

were prepared by electrospinning method and these electrospun fiber mats were used as 

carriers of drugs for a TDDS.  

 

MAIN RESULTS 

The in vitro release experiments were performed using a Franz diffusion cell.  The actual 

amounts of the drug incorporated into PVA electrospun nanofiber mats were determined 

prior to investigating their skin permeation characteristics. Table 1 shows the release 

profiles of the drug-loaded PVA electrospun nanofiber mats. 

 

Table 1. Release profiles of drug loaded PVA 

Type of drugs- 

loaded PVA  

Concentration of 

drugs (% wt.) 

Cumulative 

amount of drug 

release (%) 

Release rate References 

Meloxicam 

(MX)-PVA 

2.5 6.0 0.24 % h-1/2 
[4] 

20.0 28.0 2.59 % h-1/2 

Capsicum 

Extract (CE)-

PVA 

0.50 79.55 7.80 % min-1/2 

[6] 
2.00 76.00 13.01% min-1/2 

Capsaicin 

(CC)-PVA 

0.025 69.0 5.25 % min-1/2 
[10] 

0.050 93.0 11.2 % min-1/2 

 

From the data shows above, an increase in the drug’s concentration respectively in the 

PVA electrospun nanofiber mats resulted in increase in cumulative amount and drugs 

release rate. These data might be the result of the highly erosive nature of the PVA 

nanofiber mats which also contributed to another observed behavior - a high susceptibility 

for release in aqueous media [4]. Drugs can be released easily from the PVA electrospun 

nanofiber mats and the drugs release patterns may be explained by polymer erosion [11]. 
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CONCLUSION 

 

The release characteristic of the drug-loaded PVA electrospun nanofiber mats was assessed 

by the transdermal diffusion through Franz diffusion cell. The cumulative amount and release 

rate of the drugs permeated from PVA electrospun was and increased when the drug’s 

concentration was increased respectively. These results suggest a possibility for utilizing 

drug-loaded PVA electrospun mats as TDDS.  
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ABSTRACT 

Image classification is one of computer vision application to identify the category of object in 

the image. Deep learning which is a subtype of machine learning has becoming a research 

interest in image classification technique compared to other conventional machine learning 

approaches due its ability to provide outstanding result. In this paper, we focus on the 

classification of badminton match data using pre-trained Alexnet Convolutional Neural 

Network (CNN) for recognizing the badminton action. The images are categorized into two 

classes: hit and non-hit which were extracted from Yonex All England Man Single Match 

2017 broadcast video. 80 images (40 for hit and 40 for non-hit) have been fed into the 

classifier. Finally, the performance of classifier was analysed by plotting its performance 

accuracy in form of confusion matrix. The result shows that the classification accuracy is 

81.3% which is quite high. In a conclusion, the pre-trained CNN is capable to be used in 

recognizing action in badminton match which might be useful in badminton sport 

performance technology.  

Key words: Action recognition, Alexnet, Deep learning, Image classification 

 

INTRODUCTION 

Image classification has been used in many applications such as face recognition, biometric 

recognition and remote sensing [1] due to the development of media and technology over the 

decades. Basically, there are two major divisions in machine learning: supervised and 

unsupervised. In supervised learning, model has the targeted output meanwhile for 

unsupervised learning, there is no targeted output. Hence, the input must be clustered to 

patterns the output.  

 

Convolutional Neural Network (CNN) is one of a supervised classification technique. It 

has taken place in many recent works with its simple but precise architecture. CNN falls 

into deep learning classifier category in which it eliminates the manual features extraction 

in machine learning pipelines. CNN model will automatically extracts the features of 

image before classifying it into respective class [2]. The pipeline is similar with Artificial 

Neural Network (ANN): input layer, hidden layer and output layer but the hidden layer of 

CNN could consist up to hundreds of layer to improve its performance accuracy.  
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MAIN RESULTS 

In this experiment, from the 80 images, 64 images were used for training while the 

remaining 16 images were used for testing. Figure 1 shows the result of the classification 

of 16 testing images which consists of 8 images for hit and 8 images for non-hit action.   

 
Figure 1. Target and predicted action for 16 testing images 

 

Figure 2 shows the confusion matrix of the classifier. From the figure, we can see that the 

major contribution of the accuracy is from non-hit action. All 8 non-hit images are classify as 

non-hit action while only 5 out of 8 hit images are classify as hit action.  
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Figure 2. Confusion matrix for pre-trained Alexnet CNN 

 

CONCLUSION 

Sport performance analysis is an important branch in sport practice. In order to analyze the 

performance of athletes using notational analysis approach, the sport analyst will manually 

recognize the action before doing the analysis. This study can contributes to the automatic 

action recognition using the most simple and non-time consuming transfer learning method. 

In the future, the experiment can be improved by classifying more action in badminton sport 

instead of classifying the action into hit and non-hit.  
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ABSTRACT 

 
The visually impaired people faced several difficulties to interpret their surroundings 

especially in an unfamiliar environment or unpredictable setting. Lack of vision also impacts 

on individual’s ability to carry out everyday activities for example groceries shopping. 

Visually impaired people faced a problem in identifying and recognizing the different types 

of the banknote. Many researchers had introduced an automated banknote recognition system 

that can be divided into vision-based system and sensor-based system. The main aim of this 

project was to develop an automated algorithm that can recognize and classify different types 

of Malaysian banknote for visually impaired people primarily based on the banknote images 

by using a diverse type of machine learning approaches. In this project, both sides on 

Malaysian banknote images (RM1, RM5, RM10, RM20, RM50 and RM100) was captured by 

using handphone camera. Feature extraction of the RGB values was done using MATLAB 

Software. Three features called RB, RG and GB that are extracted from the RGB values were 

used to the machine learning classification algorithms such as k-Nearest Neighbors (k-NN) 

and Decision Tree Classifier (DTC), Support Vector Machine(SVM) and Bayesian 

Classifier(BC) for recognizing each class of banknote. Ten-fold cross validation was used to 

select the optimized k-NN, DTC, SVM and BC which was based on the smallest cross 

validation loss. After that, the performance of optimizing k-NN, DTC, SVM and BC model 

was presented in confusion matrix. 

 
Key words: Banknote Recognition, RGB Values, Machine Learning, Cross Validation 

 

INTRODUCTION 

As stated in vision impairment and blindness fact sheet by World Health Organization [1], an 

estimated 253 million people live with visual impairment where 36 million people are blind, 

and another 217 million people have moderate to severe visual impairment. This project 

focused in recognizing and classifying banknote which will help the visual. impaired people 

in performing the groceries activities. The automated banknote recognition can be separated 

into vision-based system [2] and sensor-based system [3]. However, most of studies on 

vision-based system claimed having a higher percentage in term of accuracy. 
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Figure 1 shows the main process in this project. For data collection, six banknote sample 

per class (RM1, RM5, RM10, RM20, RM50 and RM100) with total of 168 banknote images 

were taken by using handphone camera under a controlled environment in horizontal and 

vertical position for both sides of banknote. MATLAB tool called TrainingImageLabeler 

were used to crop each of the banknote images in different regions (informative region only, 

whole region only and combination of informative and whole region) as referred to Figure 2 

to have wider and bigger set of data. For feature extraction, the red, green and blue intensity 

average values from each of the banknotes were taken from the both cropped region and then, 

RB, RG and GB features were calculated by using Equations (1) to (3) before recorded the 

features obtained using Microsoft Excel.  

 

RB = r̅ −b ̅ (1) 

RG = r̅ −g  ̅ (2) 

  GB = g ̅ − b ̅ (3) 

 

 

 
 

 

Figure 1. Block Diagram 

 

 
(a) 

 
(b) 

 

Figure 2. (a) Informative region (b) Whole region 

 

Finally, machine learning classification model such as k-NN, DTC, SVM and BC were 

used to recognize and classify the Malaysian Ringgit banknote based on the RB, RG and 

GB features. In selecting the optimum Decision Tree Classifier (DTC) and evaluating the 

performance others classification algorithm, cross validation with 10 folders was used to 

formulate the confusion matrix that represent the performance(accuracy) of each 

proposed classification model. 

 

MAIN RESULTS 

 

Overall, both k-NN and DTC managed to achieve 99.7% accuracy with RM50 class 

provides the major contribution in reducing the performance of both classifiers. This is 

due to one of the RM50 samples was predicted as RM1. Both SVM and BC succeeded to 

achieve 100% accuracy as referred to Table 1.  

Data Collection Features Extraction Classification Performance Evaluation 
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(a) 

 

(b) 

Figure 3. (a) The confusion matrix for k-NN and DTC using the combination region.  

             (b) The confusion matrix for SVM and BC using the combination region. 

 

Table 1. The performance (accuracy) of machine learning classification model 

 

Machine learning classification model 

Accuracy 

Informative 

region 

Whole 

region 

Combination 

region 

k Nearest Neighbor (k-NN) 99.4% 99.4% 99.7% 

Decision Tree Classifier (DTC) 100% 100% 99.7% 

Support Vector Machine (SVM) 100% 100% 100% 

Bayesian Classifier (BC) 100% 100% 100% 

 

CONCLUSION 

 

In conclusion, a vision based automated algorithm that can recognize and classify Malaysian 

Ringgit Banknote using k Nearest Neighbor (k-NN), Decision Tree Classifier (DTC), Support 

Vector Machine (SVM) and Bayesian Classifier (BC) has been developed. 
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ABSTRACT 

 
Beam-forming network are anticipated to play a key role in 5G technology system. Butler 

Matrix (BM) is one of the beam-forming network, which creates multiple fixed overlapping 

beams to cover the designated angular area. The BM can be functioned to control the 

capability of beam-forming and scanning. This article mainly focusing on two aspects, which 

is the design technique and the performance achievable of the proposed design. Each of the 

recent works is highlighted with specific performance enhancements that can be achieved 

with the different approaches. The chosen configuration of BM is presented and its properties 

are discussed. In addition, the selection of substrate used is one of the crucial aspect in 

designing the BM.  

 
Key words: 5G, Butler Matrix, beam-forming, wireless 

 

INTRODUCTION 

Recently, an advanced communication system with high performance devices is required for 

future 5G technologies. It requires the devices with perfect wireless communication between 

anything at anywhere and anytime. The 5G applications is suggested to be deployed in year 

2020. The strong demand of 5G technology, which require 24/7 ubiquitously high-speed 

connectivity may leads to excessive challenge to the researchers and engineers involving RF 

and microwave components, antenna and networking planning. 

 

Thus, the development of multiple-input and multiple-output (MIMO) systems is highly 

demanding in network systems. In MIMO systems, several beam-forming networks have 

been studied and employed. There are several beam-forming networks such as Rotman lens, 

Reflector lens, Blass matrix and Butler Matrix [1]. However, by comparing to the other 

beam-forming networks, BM has been widely used by many researchers. The Butler Matrix 

design is considered to have the simplest configuration among others. Besides that, the BM 

utilized minimum number of components. Furthermore, Butler Matrix has gained popularity 

due to lower loss [2,4]. 

 

The BM was first introduced by Jesse Butler and Ralph Lowe in [3]. Basically, the 

configuration of BM consists of passive components such as branch line coupler (BLC), 

phase shifter and crossover [5-6]. The variation phase at the output ports can be obtained 

since the input signal of BM is switchable at different input ports [5,7]. The multi-channel 
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operation for transport applications, particularly for roadside vehicle and inter-vehicle 

communication can be provided by cascading the BM [8]. Meanwhile, the cascaded BM can 

produced the narrow beam and broad beam output as presented in [8]. Since there is 

possibilities of the receiver to increase the gain in the desired signal direction and reduce the 

gain in interference direction, the narrow beam signals are suitable for long-range 

communications [8]. Whilst, the broad-beam signals are used for short-range communication [8].  

 

Butler Matrix Design 

 

Since 5G technology is strongly demanding a network system with compact size, the BM 

design requires a small size of passive component since BM is developed with three main 

microwave components, which includes of BLC, phase shifter and crossover as shown in 

Figure 1. Referring to Figure 1, the BM has four input ports and output ports denoted as P1-P4 

and P5-P8, respectively. The output port is functioned as a feeding network to antenna 

element to create beams.  

 

In order to maintain the required specification of Butler Matrix, the designed passive 

components must be able to tolerate with the certain losses after the combination with other 

component and simultaneously. Therefore, well and wideband performance is expected. 

Table 1 shows the parameters and specifications of the proposed individual components. The 

proposed coupler, phase shifter and crossover are design by using single layer approach to 

avoid the difficulties occurred during the fabrication process. These problem may affect the 

performance of the measured response.  

Table 1. The parameters and specifications of proposed individual components 

Parameter 
Component 

Coupler Phase Shifter Crossover 

S11 (dB) ≤ -10 ≤ -10 ≤ -10 

S21 (dB) -3 ± 1 0 ± 1 ≤ -10 

S31 (dB) -3 ± 1 - 0 

S41 (dB) ≤ -10 ≤ -10 ≤ -10 

Phase Difference (degree) 90º ± 2 º 45º ± 5 - 

 

The well-perform individual components across the designated frequency will be selected 

to form the Butler Matrix design. Table 2 show the parameters and specifications of the 4 

x 4 Butler Matrix design across the designated frequency band. Then, another crucial 

aspect in designing each components is the selection of substrate. The transmission line 

may experience several losses during the design process such as dielectric loss and 

tangent loss factor may affect the performance of the design. Thus, the substrate with low 

dielectric loss and low loss tangent is chosen throughout the research.  
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Figure 1. The configuration of 4 x 4 

Butler Matrix 

Table 2. The parameters and specifications of 

 4 x 4 Butler Matrix 

Parameter 
Butler 

Matrix 

Sii (dB)  

(i = 1, 2, 3, 4, 5 , 6 ,7 ,8) 
≤ -10 

Sij (dB)  

(i = 5, 6, 7, 8 and  j = 1, 2, 3, 4) 
-6 

Phase Difference 

between Output 

Ports 

Input Port 1 -45º 

Input Port 2 -135º 

Input Port 3 +135º 

Input Port 4 +45º 
 

 

CONCLUSION 

 

In this article, through reviews have been presented, which include Butler Matrix, single-

section branch line coupler, phase shifter and crossover. It is started with the explanation of 

basic concept of Butler Matrix. Then, followed by the literature review of the Butler Matrix, 

and components that used to form a Butler Matrix. The chosen configuration has been 

presented and a few techniques will be used to further improve the performance. 
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ABSTRACT 

 
Transverse reinforcement or stirrups play an important role in shear capacity and ductility 

of RC elements like columns. Improper design and detailing of stirrups may lead to lower 

shear resistance when columns are subjected to lateral loads like earthquake. Failure of 

stirrups and large spacing between the transverse ties can cause buckling of longitudinal 

reinforcement and shear failure in RC columns during earthquake. Due to this important 

role, stringent requirements are given in seismic design codes for transverse 

reinforcement in order to maintain the integrity of the structural element and provide 

ductility to the structure. Usage of 135° hook and closely spaced stirrups in the potential 

plastic hinge location is among the requirements set in design codes. However, in most 

construction, these requirements are not adhered. Previous researches have shown the 

advantages of using spiral transverse reinforcement in enhancing shear capacity of 

column. FRP composites has also shown to increased overall capacity of column due to 

its high strength to weight ratio. However, limited study has been conducted in the 

application of FRP strips as transverse reinforcement in RC columns. This study 

investigates the effect of using FRP strips in continuous spiral form to the shear capacity 

of RC columns. Analytical calculations and non-linear numerical analysis are conducted 

to determine the shear capacity of RC column with conventional stirrups and FRP strips. 

Results from the analyses show an increase in the shear capacity of RC columns when FRP 

strips are used as the transverse reinforcements.  

 
Key words: RC columns, shear reinforcement, FRP 

 

INTRODUCTION 

Shear failures of RC column usually related to inadequate transverse reinforcement or 

stirrups [1]. Inadequate shear reinforcement will not able to withstand large lateral 

deformations caused by an earthquake. Thus, this will lead to brittle failure of columns or 

even collapse of the whole structure. Current seismic design code has been provided to 

enhance the shear resistance of RC columns such as 135° end hook and closed spacing 
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between stirrups. However, the seismic requirements usually were not followed in the 

construction practices [2].  

 

Previous researches have shown the advantages application of continuous spiral 

reinforcement in enhancing the shear capacity of RC columns [3]. However, they are not 

widely used on site. Meanwhile, FRP composites has broadly used to enhance the shear 

capacity of RC columns in retrofitting and repairing the existing structures due to their 

height strength to weight ratio [4]. However, there is very limited application and study of 

FRP strips as transverse reinforcement in RC columns that has been conducted. 

Therefore, this study is conducted to investigate the effect of FRP strips in a continuous 

spiral to shear capacity of RC columns. Analytical prediction and non-linear numerical 

analysis are conducted to investigate the increase in shear capacity of RC columns 

confined with conventional stirrups and FRP strips spiral.  

 

MAIN RESULTS 

 

Table 1 shows the increase of shear capacity using FRP strips spiral compared with the 

conventional carbon steel stirrups.   

 

Table 1. Shear capacity of conventional steel stirrups and continuous spiral using FRP strips. 

 

Figure 1 shows the result from FE modeling analysis.  

 

 
Figure 1. Backbone curve of RC column confined with FRP strip spirals and conventional ties 
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CONCLUSION 

 

This study presents result from analytical calculation and non-linear numerical analysis on 

shear capacity of RC columns using conventional stirrups and FRP strips continuous spiral as 

shear reinforcement. Based on analytical calculations, FRP strips internally wrapped RC 

column improved shear capacity by 80.6% compared with RC column using carbón steel 

stirrups. On the other hand, based on numerical modeling analysis, increases the ultimate load 

capacity and lateral displacement by 12.5% and 36.8%, respectively compared with low-

ductile column reinforced with conventional steel rebars. The large improvement in shear 

capacity of using FRP strip as transverse reinforcement in RC columns is the column can 

maintain its ultimate load carrying capacity until it reaches lateral displacement of 78 mm, 

compared with sudden failure of column using conventional stirrups. This indicates a good 

potential of using FRP strips as transverse reinforcement in RC columns.  
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ABSTRACT 

This study aims to develop a nano-adsorbent, derived from potato starch for urea removal 

from aqueous solution. Potato starch was hydrolysed using sulfuric acid, forming starch 

nanocrystal (SNC). A chemical oxidation was then performed on the aqueous suspensions of 

SNC by the addition of hydrogen peroxide in a closed-system (pH= 5.0, T= 32.5°C). The 

modified SNC, now identified as oxy-SNC was characterized using scanning electron 

microscopy and Fourier-transform infrared spectroscopy (FTIR). Urea adsorption study was 

then conducted on the oxy-SNC. The percent removal of urea and the adsorption kinetic were 

determined, where the results were compared with oxidized native starch, as a control. The 

formation of platelet-like crystal was observed through the microscopic analysis while the 

FTIR spectrum confirmed the presence of carbonyl groups formed in oxy-SNC. Based on the 

urea adsorption study, the oxy-SNC exhibited 85.75% urea removal which was higher than 

the oxidized native starch (77.29%). Oxy-SNC could serve as a promising material for urea 

cleaning from a dialysis patient. 

Key words: oxidized starch nanocrystal, urea removal, adsorption kinetic, dialysis 

 

INTRODUCTION 

Urea is the largest uremic toxin constituent among other uremic toxins in blood [1]. In human 

excretory system, urea plays a part in carrying waste nitrogen where it finally ended up in the 

urine of mammals. For various purposes, methods to capture nitrogenous waste compound 

like urea have become an important prospect since this very small, water-soluble molecule is 

hardly removed. Technique to reclaim water from urea have been developed based on 

forward osmosis process [2]. Previously, many adsorptive materials, i.e. silica [1], activated 

carbon [3] and oxidized starch have been developed as a simpler method to capture urea. The 

materials were introduced either to be used as material for dialysis membrane or to reclaim 

waste dialysis fluid during the dialysis operation [1,3]. 

 

In this study, starch nanocrystal (SNC) was synthesized from potato starch via acid 

hydrolysis reaction, before undergoing chemical oxidation to form oxy-SNC. The SNC 

was tested for its ability to adsorb urea. Adsorption kinetic was also established based on 

the relationship between contact time and adsorption capacity. The finding demonstrated 
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that the reduced particle size of oxy-SNC has increased its total surface area, hence 

improving its capacity for urea adsorption. 

 

MAIN RESULTS 

 

Figure 1 displays the images obtained from the scanning electron microscopy (SEM). The 

SNC displayed a platelet-like shape and a size range between 0.7 and 3 µm. The larger 

size of SNC was due to the self-aggregating tendency of SNC during water evaporation 

[4]. 

 

 
 

Figure 1. SEM images of SNC at the magnification of (a) x10k and (b) x2k 

 

Table 1 shows the removal percentage of urea from aqueous solution for oxy-SNC and 

the control sample. The oxy-SNC exhibited a higher percent removal of urea than that of 

oxidized native starch, suggesting that it has more carbonyl groups per gram to interact 

with amino groups of urea. 

 

Table 1. Percent removal of urea 

Adsorbent Percent removal ± σ (%) 

Oxy-SNC 85.75 ± 1.78 

Oxidized native starch 77.29 ± 2.36 

 

 

CONCLUSION 

 

Based on the early findings, oxy-SNC has shown its credibility with an excellent 85.75% 

removal of urea. The synthesis of oxy-SNC was one of many ways to modify native starch 

into another functional material. With other system conditions, i.e. initial concentration, pH 

and temperature were yet to be optimized, further study on this nanocrystal could be done 

with focus to specific application, for example dialysis. 
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ABSTRACT 

Conquering the entire field hockey game by knowing a proper tactical strategy plan is 

desirable by coaches and players. Notably one of the contributions towards a good tactical 

plan is by having a notational data regarding such as number of passes and dribbles. 

Currently, monitoring system using highly expensive technology video sensor (camera) is the 

only option system for providing such notational data. The video analysis is truly time-

consuming due to the coaches and notational analysts have to repeat the playback to spot the 

particular activity. Plus, this type of monitoring system is particularly available for elite 

players only since the cost of developing the whole system is highly expensive. Therefore, 

this paper proposes the implementation of unobtrusive and inexpensive wearable sensor in 

recognizing field hockey activity. The purposes of this study are to investigate the feasibility 

of sensor signal in representing passes and dribble as well as to recognize field hockey 

activity using machine learning framework. Throughout the comparative analysis, results 

show field hockey activities such as push pass, slap, hit and dribble using wearable sensors 

mainly at chest and wrist are positively feasible. The performances of wearable sensors then 

are evaluated using five different classification algorithms (decision tree, discriminant 

analysis, support vector machine, K-NN and essemble tree). Across 10-fold cross validation a 

Fine K-NN achieves the highest accuracy for both sensors, which are 97.3% at chest and 

94.3% at wrist. Therefore, the feasibility of wearable sensor in interpreting field hockey 

passes and dribble has been proven and the combination of machine learning and wearable 

sensor offers a practical in recognizing field hockey activity. 

Key words: Field hockey, Wearable sensor, Notational analysis, Activity recognition 

 

INTRODUCTION 

Recently, the utilization of miniature wearable sensor has greatly been growing in variety of 

professional settings. The applications ranging from activity of daily living (ADL), tracking 

to healthcare as the areas which benefitted this wearable sensor. Technology will always be 

expanding and as for the current trend, any technology which is simple, portable and low cost 

will definitely be demanded in market. Up to that, the wearable sensor fits the present trend 

whereby it is small in size, low cost, portable and can be placed at any parts of human body 

[1]. As the wearable sensor has brought a lot of convenience in many professions, it is 

indirectly opened a new potential in sports study such as field hockey 
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As the work in [2], the analysis of mounted wearable sensor data particularly in stick 

speed and ball control within field hockey sports was done for monitoring purpose. 

Conversely the study in [3], applied the wearable sensors were applied in competition and 

training for strategy as well as tactical planning. Studied by Mitchell et al. the wearable 

sensor data was employed to classify dribble, standing tackle and ball hitting in field 

hockey [4]. In corresponds to study in [4], the overall performance of classification in 

field hockey events was 69.7%. Subsequently, this paper proposes to analyze the 

feasibility of wearable sensor in distinguishing dribble and passing activity within the 

field hockey. 

 

 
 

Figure 1. a) Sensor placement at right wrist and chest b) 3D- axis of accelerometer 

 

A collection of data was taken from four subjects of male field hockey player (15-17 

years old). Each subject employed two sensors which is located at wrist and chest as 

shown in Figure 1a and the axis direction of each sensor is illustrated in Figure 1b. Then, 

the subject was asked to perform the dribbling and three types of passing activity which 

are push pass, hitting and slap. 

 

MAIN RESULTS 

 

 
Figure 2. Comparative analysis of field hockey activity with chest-worn sensor 

 

Figure 2 and Figure 3 illustrates the comparative analysis between dribble and passes 

with sensor placement on chest and wrist respectively. In detail, by referring to Figure 2, 

it could be identified that slap produces a higher amplitude than hit. This might be due to 

a great movement of chest during slap event. 
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Figure 3. Comparative analysis of field hockey activity with wrist-worn sensor 

 

In the meantime, Figure 3 reveals hit as higher amplitude as compared with slap with 

sensor deployment on wrist. This contradicts to the signal generated as disclosed by 

Figure 2. Consequently, this might be resulted from a powerful swing that required a 

muscular movement at the area of wrist. On the other hand, from the results of both 

sensors placement (on chest and wrist), it could be observed that signal generated by 

dribbling activity rippling and can be considered as periodic signal due to the repeating 

movement effects throughout the events. In addition, a non- periodic signal could be 

witnessed from the effects of all types of passes for both sensors deployment on chest and 

wrist. 

 

CONCLUSION 

 

In short, this study has successfully accomplished to evaluate and discriminate the generation 

of signals in conjunction with passing and dribbling events. Based on the results, both sensor 

placement on wrist and chest are very useful in interpreting the push pass and dribble events 

of field hockey. In differentiate between three types of passes, both sensors are needed as the 

signal generated from single sensor is less incapable in discriminating these activities. 
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ABSTRACT 

Delta wing is a triangular shaped planform that can be applied into the unmanned aerial 

vehicle (UAV) or drone applications. However, the flow above delta wing is very 

complicated and dominated by a very complex vortex structure on the upper surface of the 

wing. More studies are need to be done to understand these flow phenomena. This paper 

discusses an experiment study of active flow control applied on a generic 550 swept angle 

sharp-edged delta wing model. For this case, a propeller has been placed in the trailing edge 

of the wing. The experiments were performed in Universiti Teknologi Malaysia Low Speed 

wind tunnel sized of 1.5 x 2.0 meter2 at the speeds of 20 m/s and 25 m/s. In order to 

investigate the effects of rotating propeller on the vortex system above the wing, a very 

intensive surface pressure measurement has been employed on the wing.  The experiments 

were divided into four configurations, i.e., experimental without propeller called as clean 

wing configuration and followed by the experiment with 10″ and 9″ propellers for pusher-

propeller configuration. The final experiment was the experiment with 10″ propeller for 

tractor-propeller configuration. The experimental data highlights an impact of propeller size 

and its location on the vortex system of the delta-shaped UAV model. The results had 

indicated that the vortex peak is increased when propeller is installed for both pusher and 

tractor configurations. The results also indicate that pressure coefficient is increased when the 

advanced propeller ratio increases. 

Key words: Delta Wing UAV, Propeller, Surface Pressure, Vortex, Wind Tunnel Experiment 

 

INTRODUCTION 

Unmanned Aerial Vehicle (UAV) is an aerial vehicle that operating without pilot on board. 

UAVs can overcome the limitations of piloted aircraft such unnecessary risk exposure 

towards pilots and aircrews during rescue missions or surveillance operations [1]. UAVs can 

be classified into fixed-wing, rotary-wing, ornithopter and entomopter based on their flying 

principal [2]. Delta wing is categorized as fixed-wing UAVs. Currently, delta wing has been 

implanted into the UAVs application [3-4]. The advantage of delta wing compared to 

conventional wing is it can produce power more efficiently and lowering the wetted area to 

the volume [5-6]. There were many research had been performed to enhanced the vortex 

properties above the wing.  One of them is by using rotating propeller, which the availability 
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of the data is limited currently. Propeller is more appropriate method for flow control above 

delta winged UAV as propeller is seen to be the best propulsion system for fixed-wing UAV 

[7]. Based on the research by [8-10], the stall angle of the UAV and flow above the wing is 

improved if the propeller is installed on the wing.  Thus, the aim of this project is to 

investigate the effects of advanced propeller ratio on the vortex system above sharp-edged 

non-slender delta wing UAV. 

 

This project, the UAV model has been designed and fabricated locally in UTM Aerolab. 

It has 55° sweep angle. The isometric drawing of the model is shown in Figure 1 below. 

This model has been designed based on several previous delta winged UAVs available in 

the market. The experiments were performed in 1.5m×2.0m×6m UTM-LST closed circuit 

wind tunnel. The tests were performed at speeds of 20 m/s and 25 m/s that corresponding to 

Reynolds number of 0.6×106 and 0.8×106 based on the mean aerodynamic chord (MAC) of 

the wing model. In this experiment, brushless out-runner motor has been chosen to run the 

propeller. In this project, the propeller speed was set at 4800 RPM for all test cases. Very 

intensive surface pressure measurements were employed using electronic pressure scanner. 

 

 
 

Figure 1. Generic delta wing UAV model. 

 

MAIN RESULTS 

 

This section discusses the results obtained from experimental surface pressure 

measurement carried out in this project. To differentiate the propeller effect on vortex 

performance, the data obtained from the clean wing configuration were compared with 

the propeller configurations. Figure 2 shows the effect of propeller locations on the upper 

surface of the wing. For most of the cases, the propeller installation has increase the Cp 

on the upper surface. The propeller has increased the adverse pressure gradient in the 

region and therefore influencing the vortex. When the airspeed is increased to 25 m/s, 

there a nominal change in the vortex system observed.  This finding can be related to the 

higher value of advance ratio, J reducing the influence of propeller on vortex 

enhancement above the wing. 

 

CONCLUSION 

 

The results presented in this paper show that the installation of the propeller has influenced 

the vortex properties above the delta-shaped wing. It is found that the propeller advance ratio 

has influenced the development of primary vortex above delta-winged model.  Higher value 

of J has reduced the influence of the vortex on the wing. The experimental work for this 

project is still ongoing and some interesting data will be presented in the full paper later if 

this paper is accepted. 
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Figure 2. Propeller effect on surface pressure. 
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ABSTRACT 

A porous poly ether sulfone (P-PES) was prepared by non-solvent induced phase separation 

(NIPS) techniques by controlling the specific time intervals for the phase exchange to take 

place in the membrane matrix. The evaporation time was varied from 0 to 5 minutes for each 

casted membrane respectively. Water as coagulant bath was used in this study. These 

membranes are then being characterized based on their morphological aspect using scanning 

electron microscopy (SEM) and the desirable morphologies that tempt to increase the 

performance of direct methanol fuel cell (DMFC) were finalized. 

Key words: porous poly ether sulfone, morphology, non-solvent induced phase separation, 

direct methanol fuel cell, evaporation time 

 

INTRODUCTION 

Over the last century, the introduction of porous materials has marked up the research and 

development (R & D) in developing a new sophisticated morphological structure of the 

polymer materials in direct methanol fuel cell (DMFC) applications. A few techniques such 

as phase inversion process, sintering, stretching, electrospinning, track etching and template 

leaching has been implemented in order to produce the porous membrane structure [1-2]. The 

selection of these techniques was depended on the type of polymer as well as the desired final 

structure [1]. It worth to note that, the porous membranes are defined as asymmetric 

membranes and can be divided into another three-subgroup depending on the pore diameter 

which are: (1) microporous (< 2 nm), (2) mesoporous (2 nm ~ 50 nm) and (3) microporous 

(>50 nm) [3]. 

 

Phase inversion techniques has gained much attention due to its flexible method which can be 

divided into few sub-techniques such as: (1) immersion precipitation, (2) thermal 

precipitation, (3) precipitation by solvent evaporation and (4) precipitation from vapor phase 

[1-2]. Immersion precipitation (dry/wet) method has been vigorously studied and their 

potential in producing a porous membrane was proven. Non-fluorinated polymer such as poly 

ether ether ketones (PEEK), poly (arylene ethers), polyesters, polyimides (PI), polystyrene 
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sulfonic acid, poly vinyl alcohol, poly (arylene ether sulfones), poly ether sulfone (PES), 

polyphosphazene and polybenzimidazole [4] have been extensively studied in DMFC 

application in past few years. Owing to the specialty possessed by poly ether sulfone (PES) 

which are high chemical and thermal stabilities, good mechanical strength, high 

hydrophilicity (Tg = 220˚C) and excellent hydrolytic stability makes it interest to be studied 

as electrolyte in DMFC system [5]. However, the contribution of porous structure of PES in 

DMFC application is yet to be studied and there is no report regarding on this membrane. 

This happened due to the fact that pores of membrane can help methanol to transfer, 

eventually decreasing the DMFC’s performance. 

 

Even though, having said that, the introduction of new porous electrolyte membrane with a 

nanoscales pores can increase the cell performance and physicochemical properties of 

membranes as compared to dense electrolyte membrane. Jiang et al. [6] in their study have 

suggested that, the porous structure of SPEEK does helped in collecting more water and 

induced the proton transportation in conjunction with easier pathway given by the pores. This 

proved when they found that the value for proton conductivity of porous SPEEK (58 ×10-3 

Scm-1) is slightly higher than dense SPEEK (~49 ×10-3 Scm-1) membranes. As concerned, the 

water uptake is a crucial criterion in proton. It was suggested that, the porous structure of 

SPEEK does helped in collecting more water and induced the proton transportation in 

conjunction with easier pathway given by the pores. Therefore, the objective of the present 

study is to prepare a porous PES with different solvent evaporation time in order to study the 

effect of porosity on membrane performance. The prepared membranes were then 

characterized in terms of morphological structural by scanning electron microscopy (SEM).   

 

MAIN RESULTS 

 

Morphology of P-PES. 

 

 
 

Figure 1. SEM image on cross-section of P-PES membrane at 0 min evaporation time 

 

From Figure 1, it clearly seen that two different layers were obtained for P-PES at 0 min 

evaporation time. This result was consistent with other researchers [7-8] with asymmetric 

structure which define the dense skin layer and finger-like void support layer. As per 

successfully introduction of pores on PES structure will provide easier pathway for proton 

to transport via free water rather than Grotthuss mechanism process.  
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CONCLUSION 

 

P-PES membranes with different solvent evaporation time were successfully fabricated using 

non-solvent induced phase separation (NIPS) by setting their coagulant bath. Desirable 

morphologies with controllable pore size and pores distribution were obtained. The new 

electrolyte regarding porous structures can give an insight in increasing the performance of 

direct methanol fuel cell (DMFC) due to higher proton channel provided.  
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ABSTRACT 

 
Metal organic frameworks (MOFs) membranes, especially zeolitic imidazolate framework-8 

(ZIF-8) membrane has been regarded as promising novel candidates for desalination. The 

ZIF-8 was prepared on alumina hollow fiber support by in-situ growth using solvothermal 

process at 60°C for 24 hr. Surface of the support was deposited by zinc oxide using sol-gel 

Pechini method prior to membrane synthesis. Performance of prepared membrane was 

evaluated by forward osmosis (FO) in terms of water flux, and salt rejection. FO system in 

this study was in active layer facing feed solution (AL-FS) configuration. FO system with 

feed solution and draw solution of deionized water and 100, 000 ppm (1.7 M) NaCl were 

used, respectively was used for evaluating wáter flux. The same system was used to evaluate 

salt rejection, this time 0.1 M NaCl was used as feed solution while 1.0 M dextrose solution 

was used a draw solution. The result showed that ZIF-8 membrane exhibit relatively high 

water flux of 13.3 kg/m2·h and moderate NaCl rejection at 52.1%. The moderate rejection is 

associated with the defect in ZIF-8 membrane due to poor grain boundaries. 

 
Key words: Metal organic framework, zeolitic imidazolate framework membrane, desalination, 

forward osmosis 

 

INTRODUCTION 

Water scarcity is one of the burgeoning issue that threatening quality life of the humankind. 

Thus, there is a need to find alternative water resources to supply enough water supply. 

Seawater and brackish water offer additional and steady supply of water. However, these 

water resources must have gone through process of removing salt, where desalination process 

is needed. Membrane-based desalination process offer many advantages compared to 

conventional technology which mainly used heat. In membrane-based desalination, forward 

osmosis (FO) utilize lower pressure than reverse osmosis (RO) which require less energy 

consumption. Hence, we developed composite membrane of microporous material supported 

on ceramic hollow fiber to be used for desalination in FO system 

 

Metal organic frameworks (MOFs) is a new class microporous material, consisting of metal 

ions connected by organic linkers. Unique properties of MOF such as controllable ultra-small 

pore aperture sizes, high adsorption affinities and high porosity make it suitable for various 
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separation process. Zeolitic imidazolate frameworks (ZIFs) is a subclass of MOF which 

consist of zinc or cobalt ions and imidazole-based linker. Among ZIFs, ZIF-8 exhibit high 

thermal and chemical stability and ultra-small aperture which promising for water 

desalination by size exclusion. 

 

In this study, ZIF-8 membrane is synthesized onto porous alumina hollow fiber by in-situ 

growth via solvothermal process. Alumina hollow fiber was adopted as a support because of 

its higher mechanical strength, low cost, thermal and chemical stability. Asymmetric alumina 

hollow fiber supports were prepared using phase and inversion technique. Prior to ZIF-8 

membrane synthesize, outer surface of alumina hollow fiber was deposited with zinc oxide by 

sol-gel Pechini method to promoting the growth of ZIF-8. The modified support undergoes 

solvothermal process at 60 °C at 24 h.  

 

In this study, membrane performance was evaluated by forward osmosis (FO) system for a 

duration of 1 h with active layer facing feed solution (AL-FS) configuration. To determine 

water flux, FO system with feed solution and draw solution of deionized water and 100, 000 

ppm (1.7 M) NaCl were used, respectively. The same system was used to evaluate salt 

rejection, this time 0.1 M NaCl was used as feed solution while 1.0 M dextrose solution was 

used a draw solution. Salt rejection was measured based on forward solute flux from feed to 

the draw solution. 

 

Figure 1 shows performance result of ZIF-8 membrane. ZIF-8 membrane exhibited high 

water flux (13.3 kg/m2·h,) comparable to commercial FO-flat sheet membrane from 

Hydration Technologies Inc. (HTI) at 8.5 – 18.6 kg/m2·h water flux (0.5 M NaCl as draw 

solution, DI as feed solution) [1]. This due to molecular sieving effect of ZIF-8, which pore 

aperture is larger than water molecules, allow water to pass across the membrane freely. In 

addition, higher water of ZIF-8 is associated with its hydrophobic nature. This is because 

hydrophobic ZIFs have demonstrated to produces higher water flux compare to hydrophilic 

ZIFs [2]. In salt rejection FO configuration, ZIF-8 membrane display moderate Na+ and Cl- 

ions rejection (52.1%). This resulted from poor grain boundaries of ZIF-8 membrane. The 

presence of grain boundaries defect affecting the selectivity of the membrane, as they create a 

pathway for ions to pass through the membrane via the boundaries between grain crystals. 

However, this study demonstrated an improvement of ZIF-8 membrane for desalination, 

which showed improvement of salt rejection from 6% using RO [3] to 52.1% when using FO 

system.  

 

MAIN RESULTS 

 

 
Figure 1. Water flux and salt rejection of ZIF-8 membrane in FO 
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CONCLUSION 

 

In conclusion, we developed ZIF-8 membrane on alumina hollow fibre support for 

desalination application by FO using in-situ growth via solvothermal process. The membrane 

showed high wáter flux and moderate rejection of NaCl. Moderate ions rejection was due to 

grain boundaries defect, allowing Na+ and Cl- ions pass through the membrane. However, we 

found an increase in salt rejection of ZIF-8 membrane in FO, compared to RO. As 

consequent, ZIF-8 is suggested as a promising membrane material for desalination by FO, 

however, improvements in membrane morphology to prepare well-intergrown, continuous 

and thin membrane were needed to improve the performance in terms of water flux, reverse 

solute flux and salt rejection. 
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ABSTRACT 

 
Numerical analysis has been broadly utilized in investigating various parameters of newly 

invented cardiovascular devices. Although the outcome from numerical method could 

provide promising results, an association of in vitro investigation has to be conducted in order 

to provide a good agreement and correct validation to that of in-silico method. Both of this 

method is a basic investigation process before continuing with animal testing and finally in 

human trial. In this writing, the in vitro testing methods using Mock Circulatory Loop (MCL) 

are reviewed on its types and functions from its first existence until latest designs. There are 

several types and functions of MCL development, depending on the medical device prototype 

intent of use, from simple hydraulic loop until a more complex loop combining hydraulic and 

computer interface. To start this review, the heart failure condition is discussed first followed 

by treatment modalities, types of cardiovascular assist device, types and components of 

MCL, and current literature. At the end of this review, an example of MCL developed by our 

team member is presented. It is hoped that with this article, better MCL can be constructed in 

the future. 

 
Key words: Mock Circulatory Loop (MCL), cardiovascular assist device, in vitro testing 

 

INTRODUCTION 

Cardiovascular diseases; specifically, the heart failure (HF) has been reported to be a leading 

cause of mortality in the world with almost 50% of death. In 2004, World Health 

Organization has reported that, 30% of death rate was contributed by cardiovascular disease 

and estimated to increase another 30 % in 2030 [1]. In Southeast Asia, the report has shown 

that 9 million people suffering from HF with 6.7% prevalence contributed by Malaysian 

population followed by 4.5% prevalence denoted in Singapore [2]. With this significant 

number of HF population worldwide, the cardiovascular assist devices are also experiencing 

an increasing demand to meet the needs of cardiovascular disease survivors. 
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In treating various kind of cardiovascular diseases, cardiovascular assist devices are the 

alternative method for heart transplantation other than drug therapy and life style changing. 

Different type of disease employed different kind of assist device used depending on its 

restoring function. Some of the devices that usually used the MCL for in vitro testing 

procedure are stent, mechanical heart valve and Left Ventricular Assist device (LVAD). 

Functioned to partially replacing the physiology of failing heart, LVAD is an electro-

mechanical device that usually choose to be used for those suffering end stage HF wherein 

the patients also contraindicated to transplant due to other health complications and refractory 

to drug administration [3]. An intensive investigation should be conducted in order to address 

patients with newly developed foreign-to-body devices. 

 

One of the method to investigate the effectiveness of cardiovascular performances is called in 

vitro testing using Mock Circulatory Loop (MCL). This mechanical form of experimental rig 

was developed to simulate various physiological condition of native human heart [4]. The 

development of this mechanical circulatory system has been initiated as early as in 1950s in 

which the first MCL ever existed was created by McMillan et al. (1952) utilizing the actual 

human heart connected to the circuit [5]. The more advance designs of MCL was developed 

by many researchers from time to time that capable in simulating numerous physiological 

cardiovascular parameters in respect to the needs of specific devices to be tested. The aim of 

this article is to review as much as possible the designs of MCL development from its first 

model to the one that have the latest and advance controlling system.     

 

MAIN RESULTS 

 

Table 1 shows one of the parameters that researchers usually simulate in their MCL 

model. 

Table 1. Comparison of compliance value parameters of MCL 

Researchers 
Heart 

Conditions 

Compliance 

Value (mL/mmHg) 

(Timms et al., 2005a) 

Normal 2.0 (aortic)  

22.5  (Systemic Venous) 

2.95 (Pulmonary Artery) 

7.1 (Pulmonary Venous) 

HF 1.2 (Aortic) 

11.5 (Systemic Venous) 

2.95 (Pulmonary Artery) 

7.1 (Pulmonary Venous) 

(Pantalos et al., 2004) 
Normal 1.3 (Not Specified) 

HF 1.3 (Not Specified) 

(Kolyva et al., 2010a) HF 0.94 (Not Specified) 

(Ferrari et al., 2002) Recovering HF 1.8 (Total Arterial) 

80 (Systemic Venous) 

(Knierbein et al., 1992) Normal 1.33 (Not Specified) 

(Donovan, 1975) Normal 1.0 (Systemic Arterial) 

10 (Systemic Venous) 

1.0 ((Pulmonary Artery) 

5.0 (Pulmonary Venous) 

(Rosenberg et at., 1981) Normal 1.55 (Systemic) 

4.84 (Pulmonary) 
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(Liu et al., 2006) Normal 2.0 (Systemic Artery) 

50 (Systemic Venous) 

 

CONCLUSION 

 

As a conclusion, Mock Circulatory Loop (MCL) has been utilized over decades and has 

become a favourable platform for in vitro testing procedure that can provide a good 

agreement to the numerical outcome analysis. The same goal was aimed by all researchers in 

developing the MCL which was to reproduce various cardiac parameters to represent the 

actual physiological cardiac values, although the components involved in the models were 

not the same. MCLs have undergone a design evolution from a simple circulatory circuit to 

much more complex and flexible configuration models associated with the suitable 

combination of software and hardware components. Thus, the successful testing of 

cardiovascular devices marks the impactful and practicability of MCL as an in vitro testing 

platform prior to the clinical testing procedure. It is hope that this review can be a supportive 

material for the future researchers to develop more advance MCL models.   
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ABSTRACT 

 
Fruit peels comprise a good source of numerous bioactive compounds. Various polyphenols 

of mangosteen peel or pericarp shown a wide range of biological activities including anti-

tumour, cardioprotective, anti-diabetic and antioxidant that might lead to a high potential in 

the prevention of diseases such as cardiovascular and carcinogenesis. To date, there are many 

techniques in recovering biomolecules from food wastes. Mangosteen pericarp contains a 

variety of phenolic compounds such as xanthones, catechins, procyanidins, and 

anthocyanidins and other bioactive compounds. α-mangostin is a xanthones derivative that 

particularly contributed to the most potent antioxidant. This study focuses on extracting and 

quantifying polyphenols from mangosteen pericarp and analysing its antioxidant properties. 

Microwave-assisted extraction was employed to extract polyphenol xanthones from 

mangosteen pericarp powder (MP) at five different time; 15s, 30s, 60s, 90s, 120s and 150s. 

Mangosteen pericarp extract (ME) was analysed by total phenolic content (TPC) and its 

antioxidant activity according to DPPH and ABTS radical scavenging assay. ME extracted at 

60s of time is contributed to the highest TPC (15.25 ± 0.90 mg GAE/g dry weight) and 

antioxidant potential (DPPH: 63.46 ± 1.74 mg TE/g dry weight, ABTS: 92.00 ± 0.24 mg 

TE/g dry weight). The microwave-assisted technique is a promising method for the extraction 

of antioxidant compound.  

 
Key words: Mangosteen pericarp, Microwave-assisted extraction, Antioxidant 

 

INTRODUCTION 

Mangosteen is listed among the selected fruits that shown a huge potential in augmenting 

Malaysia income through international trade. Federal Agricultural Marketing Authority 

(FAMA), Malaysia revealed a promising growth of the export rate of mangosteen at 454%, 

and the import rate for about 226% [1]. Various secondary metabolites of mangosteen skin or 

pericarp, especially xanthones shown a wide range of biological activities including anti-

tumour, cardioprotective, anti-diabetic and antioxidant that might lead to a high potential in 

the prevention of diseases such as cardiovascular and carcinogenesis [2]. Mangosteen 
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pericarp are being eliminated after consuming its white, sweet and delicious aril. Fruit and 

vegetable peels are the main kitchen or household waste. The production and preserving of 

fruits and vegetables produce about 14.8% food wastes from food industry [3]. There are 

many techniques in recovering biomolecules from food wastes. Most of conventional method 

for extraction such as soxhlet method consumes high amount of solvent and long extraction 

time. Microwave-assisted extraction (MAE) is an established method in the preparation of 

antioxidant-rich plant extracts due to the low solvent consumption, less time consuming, and 

fast energy transfer through the irradiation that allow better penetration of extracting solvent 

within the matrix. In this attempt, utilization of mangosteen pericarp should be done by 

extracting the bioactive compound, a polyphenol xanthones through microwave-assisted 

extraction. Therefore, the aim of this study is to investigate the effects of time (s) on the total 

phenolic content, TPC (mg Gallic Acid Equivalent, GAE/g dry weight) and DPPH radical 

scavenging activity that will be reported as mg Trolox equivalent, TE/ g dry weight) of 

mangosteen pericarp by using microwave-assisted extraction (MAE). 

 

MAIN RESULTS 

 
Figure 1. TPC (mg GAE/g) of mangosteen pericarp extract (ME) at five different time; 15s, 30s, 

60s, 90s, 120s and 150s  

 
Figure 2. DPPH radical scavenging activity (mg Trolox equivalent/g dry weight) of mangosteen 

pericarp extract (ME) at five different time; 15s, 30s, 60s, 90s, 120s and 150s 

 
Figure 3. ABTS radical scavenging activity (mg Trolox equivalent/g dry weight) of mangosteen 

pericarp extract (ME) at five different time; 15s, 30s, 60s, 90s, 120s and 150s  

Note: Values are mean ± SD of triplicate analysis from triplicate extracts; Means with different letters denote significant 
differences between the range in each factor. 
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The influence of time (s) on TPC, DPPH and ABTS radical scavenging activity of 

mangosteen pericarp extract (ME) using MAE were examined in single factor experiments. 

The extraction process was initiated by fixing the solvent-to-solid ratio, S/S (40 mL/g), 

solvent concentration (60% ethanol) microwave power (300W) and temperature (65°C), and 

varying the time at 15s, 30s, 60s, 90s, 120s and 150s. As a result, at time of 60s, ME shown 

the highest amount of TPC yield (Figure 1) and also had the strongest antioxidant potential 

(Figure 2 and Figure 3). Then, 60s of time will be selected to further investigate the effect of 

different level of microwave power; 300W, 400W, 500W, 600W, and 700W on TPC and 

DPPH radical scavenging activity of ME. 

Table 1. Antioxidant activity of mangosteen pericarp extract by two different extraction 

methods 

Antioxidant activity Microwave-assisted Water bath 

DPPH 

(mg Trolox equivalent/ g dry weight) 
63.46 ± 1.74a 40.07 ± 1.90b 

ABTS 

(mg Trolox equivalent/ g dry weight) 
92.00 ± 0.24a 51.87 ± 1.01b 

 

CONCLUSION 

 

The microwave-assisted extraction (MAE) of polyphenols from mangosteen pericarp shown a 

high potential in revealing the antioxidant compound. MAE could be selected as preliminary 

method to extract bioactive compound which then will be further used in any formulation to 

develop food and nutraceutical bioactive ingredient. Thus, the natural antioxidant product 

might be used as an alternative to commonly used synthetic antioxidant in food and 

nutraceutical product.  
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ABSTRACT 

 

Polymers are one of the widely used biomaterial for various applications. Dependence of 

polymeric biomaterials on petrochemical resource is an issue attracting growing concerns due 

to the depletion of the resource leading to fluctuations in the price.  Concurrently, thermal 

processing of polymeric biomaterials are inefficient due to long processing time. Therefore, 

the current trend applies photocuring for better product, commonly using ultraviolet (UV).  
 

Key words: Biobased, ultraviolet, photocuring  

 

INTRODUCTION 

Polymers are one of the most advantageous biomaterials.  Owing to the tunability of its 

properties, polymers benefit wide ranges of biomedical applications such as scaffolds for 

tissue engineering, cardiovascular devices and prostheses.  Gained its popular ity during 

the Second world war [1], research in polymer is now growing exponentially with 

introduction of new, formulations, processing methods, and mechanisms for the benefit of 

mankind.  To date, consumption of polymeric biomaterials exceeds 8000 kilotons per year 

with a compound annual growth rate up to 15-30% [2].   

Thermosetting polyesters requires time-inefficient thermal crosslinking process with post-

polymerisation heating duration of 7 hours [18] to 2 weeks [13] at 120°C temperature.  

On the contrary, a faster approach to produce crosslinked polymers is through photo-

induced crosslinking [19].  Photocrosslinking is the process whereby free radical 

polymerization or cationic polymerization are initiated by ultraviolet (UV) or visible light 

irradiation to form chemical crosslinks at the crosslinking sites producing photosets.  This 

crosslinking process could take as short as few seconds [20] to 10 minutes [11, 21].  To 

date, photocrosslinking approach has been applied for the synthesis of scaffold for 

vascular engineering [22], fabrication of wound healing hydrogels [23] and wound 

dressings [24],  and elastomer for cardiac tissue engineering [25].   
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MAIN RESULTS 

 

Figure 1.  FTIR spectrum of POSCI 

 

 
Figure 2. a) Swelling ratio and b) gel fraction of POSCI upon exposure to different UV 

curing time 

 

 

CONCLUSION 

 

This study is motivated to develop photoset through UV photocrosslinking.  
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ABSTRACT 

In this study, a novel titania nanotube doped with iron nanoparticle was synthesized via 

hydrothermal treatment, using titania nanotubes and iron oxide nanoparticles as the starting 

materials. TNT were doped with Fe ions at different doping ratio (1:1, 1:2, 1:3, 1:4) of TNT 

and Fe nanoparticles to produce Fe-TNT of different characteristics (M1, M2, M3, M4). The 

nanoparticles were then characterised to study its morphology, crystallinity, wavelength 

absorption changes and specific surface area changes. Morphological analysis using 

transmission electron microscopy shows successful synthesis of Fe-TNT nanoparticles with 

clear tubular structure, and large Fe atoms attached in/on TNT. XRD analysis exhibited peaks 

in angles (2θ) at 24.9º, 35.9º, 48.3º and 62.7º, which represents the diffractions from (1 0 1), 

(0 0 4), (2 0 0) and (2 0 4) planes of tetragonal anatase TiO2 respectively. Surface area 

analysis showed that M3 has the largest surface area of 246.2301m2/g. This implies that M3 

has a high number of active sites for adsorption and photocatalytic activity. UV-vis analysis 

further shows that there is a shift in wavelength absorption from UV region to visible region 

(400nm-700nm). This is due to the changes in lattice structure of TNT due to the 

incorporation of Fe ions in the structure. The changes implemented on TNT, a known 

photocatalyst due to Fe doping, would allow TNT-Fe to be responsive towards visible light 

photocatalytic activation. In addition, its anatase crystallinity and high surface area also 

augurs well to expect TNT-Fe to perform remarkably well as a photocatalyst with visible 

light activation. 

Key words: Photocatalyst, Titania nanotube, doping 

 

INTRODUCTION 

Research regarding wastewater treatment techniques has been in abundance due to the fact 

that water resource in the world is being strained with the development of industries around 

the world [1]. Water intense industries such as agriculture, textile [2] and factories require 

large amount of water, and they produce large amounts of effluents which are polluted. 

Techniques such as adsorption, coagulation and flocculation have shown promising results, 

but they do not solve the issue, as they merely mitigate the pollutant into other forms. One 

technique that has shown promising technique to both mitigate and eradicate the pollutants is 
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photocatalysis. Photocatalysis is the employment of a catalyst, commonly semiconductor in 

nature [3] which is activated when irradiated with light source to produce highly reactive 

radical species which degrades organic pollutants non-selectively. However, one limitation 

exhibited by common photocatalyst such as titanium dioxide (TiO2) nanoparticles and titania 

nanotubes (TNT) is that they are only activated under ultraviolet light irradiation. This can be 

improved with the introduction of foreign atoms, metallic or non-metallic in nature into its 

lattice structure, which enables the photocatalyst to respond towards visible light source [4]. 

The incorporation of foreign atoms also has shown to change other characteristics. In this 

study, TNT was doped with Fe ions at different dopant ratio to produce novel Fe doped TNT 

nanomaterials via hydrothermal method. The synthesized nanomaterials were then 

characterized to study changes in characteristics using instruments such as transmission 

electron microscopy, x-ray diffraction, UV-vis spectrophotometer and brunner-emmett-teller 

surface area analysis. 

 

MAIN RESULTS 

 

Transmission electron microscopy micrographs were taken to study the morphological 

characteristics. Figure 1 shows the TEM micrographs of all nanoparticles synthesized 

during this study. 

 
Figure 1. TEM micrographs of mixed metal oxides of different ratio (a) M1, (b) M2, (c), M3 

(d) M4 

All four figures captured showed the formation of nanotubes, which are decorated with Fe 

nanoparticles at different quantity. The amount of Fe decorating in the surface of Titanium 

nanotubes decrease as the amount of Fe ratio decreases. Still, the TEM images does not 

clearly show the position of the Fe particles, as they may be decorated on the titanium 

nanotubes, or entrapped inside the tubes during the rolling over phenomena [5] during 

formation of titanium nanotubes as some images showing Fe particles perfectly situated 

inside the tubes. Table 1 shows the BET results of all the synthesized nanoparticles.  

Table 1. Surface Analysis Data of all the nanomaterials synthesized 

Sample Specific 

Surface Area 

(SSA) (m2/g) 

Average 

Pore Width 

(Å) 

Surface Area of 

Pores (m2/g) 

Superficial 

Surface Area 

(m2/g) 

Volume of 

pores (cm3/g) 

M1 142.0063 142.937 130.283 11.7233 0.5493 

M2 187.0803 158.284 170.724 16.3563 0.7327 

M3 246.2301 139.438 223.075 23.1551 0.7960 

M4 210.4155 136.134 199.766 10.6495 0.7280 
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All the nanoparticles showed high values of specific surface area, with M3 showing the 

highest specific surface area of 246.23 m2/g, while M1 showed the lowest surface area of 142 

m2/g. The high surface area is because Fe ions which created a dissimilar grain boundaries 

and disorders in the repetition of the lattice, which resulted in lower specific surface area. In 

addition, the nanoparticles consist of low superficial surface area, with most of its surface 

area is in the pore region, and lower average pore width with decreasing Fe dopant 

concentration. 

 

CONCLUSION 

 

This study successfully synthesized TNT doped with Fe to produce a mix metal photocatalyst 

which is responsive towards visible light. Hydrothermal method was able to incorporate Fe 

ions into the lattice structure of TNT, hence changing the lattice structure to allow visible 

light responsiveness. The nanomaterial also exhibited anatase crystallinity, which is similar to 

the starting material of TNT, coupled with high surface area for M3 (246.23 m2/g). These 

improvement in nanomaterial characteristics allows TNT-Fe photocatalyst to be able to 

exhibit efficient photocatalytic activity with visible light responsiveness. 
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ABSTRACT 

 
This study was conducted to develop UiO-66 supported onto alumina hollow fiber 

membrane. The support membrane were prepared using spinning based phase inversion and 

sintering technique and further used for in-situ solvothermal synthesis of UiO-66. All 

samples were characterized using SEM, AFM, EDX and performance studies. SEM/EDX 

images were ensured the formation of polycrystalline layer of UiO-66 onto support 

membrane. However, the performance study of acetic removal gave poor salute rejection of 

less 15 % that might due to framework collapse structure occurred as acetic acid act as 

modulator.  

 
Key words: alumina, ceramic, MOF, UiO-66, solvothermal 

 

INTRODUCTION 

 

There are a numbers of MOF discovered by various researchers such as MIL, UiO-66, UiO-

67, UiO-68, HKUST, IR-MOF, ZIF and new MOFs, which distinguished by different ligands 

and metals. To be used in water purification application, the most superior water stable MOFs 

are the main aspect need to be considered. Among all the MOFs material, UiO-66 possess all 

of benefiting characteristics and able to separate small particles in range of ~6 Å. The UiO-66 

based Zr should acquire a remarkable water stability despite has favorable properties in term 

of designable and functionalities. The expanding developed of MOFs growth onto the support 

membranes is capture great attention. Ranjan and Tsapasis were successfully developed 

HKUST that in-situ seeded growth method onto alumina support [1]. Recently, Li groups 

were successfully prepared the UiO-66 deposited onto alumina hollow fiber membrane for 

desalination and arsenic removal [2,3]. The findings were indicated of new era of MOF in 

novel applications such as filtration, gas separation and etc. In this study, the UiO-66 is 

desired to be supported onto the alumina support membrane. The prepared sample will be 

regarded as composite membrane Alumina/ UiO-66 for water purification application that 

acetic acid was used as pollutant sample. 
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MAIN RESULTS 

 

Figure 1 shows the SEM images of alumina hollow fiber membrane that successfully 

prepared using spinning based phase inversion followed by sintering process. The 

outside, inside and wall thickness of alumina support membrane were 1.63 mm, 1.07 mm 

and 280 µm, respectively. The AFM analysis provide 37.5 nm of surface roughness. 

Meanwhile, the support membrane has good mechanical strength and high pure water 

permeation of 82.82 MPa and 259.67 L/m2. h. bar. All the properties indicating alumina 

hollow fiber membrane was excellent support membrane for UiO-66 growth.   

 

 
 

Figure 1. FESEM images of alumina hollow fiber membrane. a) Cross section  

b) Surface 

 

Later, the alumina hollow fiber membrane were deposited with UiO-66 with different 

concentration and time synthesis by using in-situ solvothermal synthesis. Figure 2 shows 

SEM/EDX images for the Zr-AB24, Zr-AB48 and Zr-AB60, respectively. There were clearly 

show that the formation of polycrystalline layer were presented onto alumina hollow fiber 

membrane by applying multiple growth of UiO-66.  

 

 
Figure 2. FESEM/EDX images of alumina/UiO-66. A) Surface b) Wall thickness and c) 

EDX mapping of Al species and Zr species 

 

All samples were subjected with acetic acid at initial concentration of 1 gL -1 for an hour. 

Figure 3 depicts poor performance of less than 15 % of salute rejection of acetic acid. 

This results might be due to acetic acid was function as modulator, causing deteriorate 

framework structure of UiO-66. Surface modifications is require to enhance the 

performance activity for better water purification applications.    
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Figure 3. Performance studies of acetic acid removal 

 

CONCLUSION 

The alumina hollow fiber membrane was successfully prepared using spinning based 

inversion and sintering process. Later the UiO-66 was deposited onto the alumina hollow 

fiber membrane using in-situ solvothermal synthesis. There were multiple growth were 

applied in this work and successfully developed polycrystalline layer onto support membrane. 

Herein, all samples gave poor performance of acetic acid removal that might be due to its 

function as modulator. UiO-66 framework structures were deteriorated by acetic acid. To 

enhance the performance activity, surface modification is required in future work. 
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ABSTRACT 

 
Earthquake is unpredictable natural disaster that can damage the concrete structure such as 

building and bridge. It has the importance to ensure the structures able to resist seismic load 

for safety of people. The damaged column needed to be repaired.  Research and development 

of rapid repair techniques have become significant for economic consideration. Confinement 

is one of the popular and effective rapid repairing of damaged concrete under cyclic loading. 

There are many parameters that can affect the confinement effect. In this paper, the effect of 

concrete compressive strength parameter from the past researches are reviewed to facilitate 

the research development in this field. The findings had proven that concrete compressive 

strength is a significant parameter that affect the effectiveness of confinement repair works.  

 

Key words: Confinement, Concrete Strength, Earthquake 

 

INTRODUCTION 

The natural power of earthquake is unpredictable and strong enough to damage the concrete 

structure. More and more earthquakes have proved that reinforced concrete (RC) bridge piers 

were fragile to seismic load. During strong earthquakes, reinforced concrete (RC) bridge 

columns experience crushing and spalling of concrete, pull-out of longitudinal steel bars, 

and buckling or fracture of longitudinal or transverse steel bars[1]. Damage to bridge 

structures, which acts as main routes that are critical for emergency response during an 

earthquake can have significant consequences[2].  

 

The damaged bridge piers required either repair or demolition for reconstruction. If damaged 

bridge piers could be repaired and rehabilitated rapidly, it would be more economical than 

demolishing and reconstructing the bridges [3]. Rapid repair methods, especially external 

confinement method have caught public attention recently due to their fast installation 

and effectiveness in recover the serviceability of the structure. For instance, Fibre 

Reinforced Polymer (FRP) [2] and Steel Strap Tensioning Method[4]. 

 

mailto:nazirahapandi@gmail.com
mailto:machaukhun@utm.my


 

 

ENGINEERING                                                                                  176 

There are many parameters that will alter the confinement effect on the structure. In this 

paper, the effect of concrete compressive strength on the confinement effect is being 

highlighted. The influences on confinement effect between the high strength concrete or 

normal strength concrete will be compared and discussed based on the past researchers’ 

work. The confinement effect can be considered as how far the strength and ductility 

restored. 

 

MAIN RESULTS 

 

Table 1. Previous studies on effect of concrete compressive strength to the confinement 

effect under cyclic load 

 

Researcher 
(s) 

Repair / 
Strengthening 

Material Used  Concrete Grade 
(MPa) 

Findings 

Del et al., 

(2017) [5] 

Strengthening CFRP Low concrete 

grade: 

14.3 – 16.5 
Medium concrete 

grade: 

23.9 – 36.4 

CFRP configurations 

increased from 56% to 67% 

the original shear capacity of 
the short RC columns. 

Xiao and 
Wu  

(2003) [6] 

Strengthening Steel jackets 45,57 and 60 Retrofit method combining a 
rectilinear steel jacket for 

shear enhancement and 

stiffeners for confinement of 
column shown to be very 

effective for improving the 

seismic behaviour of 
existing deficient columns 

Valdmanis 

et al., 

(2007) [7] 

Strengthening CFRP 20, 40, 60, 80 and 

100 

With the use of Teflon 

interlays to reduce friction, 

the mode of failure changes 
from formation of shear 

cones to column and a 

decrease in strength is 
observed, somewhat more 

for low strength concrete 

than for higher-strength 

concrete 

Harajli 

(2007) [8] 

Repair Steel ties, 

wire mesh, 

and FRP 

43 and 68 The loss in load resistance 

and stiffness degradation are 

expected to be more 
pronounced for HSC in 

comparison with NSC. 

Fukuyama 

et al., 
(2000)[9] 

Repair and 

strengthening 

Jacketing 

with RC, steel 
plates, 

CF sheets or 

preformed 
CFRP plates 

Range from 25 to 

55 

The equivalent concrete 

strength is used to calculate 
maximum shear strength 

using the proposed formula 

match with experimental 
results. 
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CONCLUSION 

 

The present study analysed and compared several findings that were developed to evaluate 

the efficiency of confinement repairing technique in repairing damaged concrete members 

with different concrete compressive strength. Confinement successfully increases the strength 

and ductility of the repaired concrete under cyclic load. The findings had proven that concrete 

compressive strength is a significant parameter that affect the effectiveness of confinement 

repair works. 
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ABSTRACT  
 

Concrete filled Steel Hollow Column (CFS) is an innovation to resist fire loading without the 

needs of fire protection layer. Hence, the extensive review on the performances of CFS 

columns at elevated temperature is presented in different material in concrete mixture as steel 

hollow filler. Three different types of concrete filling have been used by researchers such as 

plain concrete (PC), reinforce concrete (RC) and Pozzolanic Concrete containing fly ash 

(FC). Behaviour of the steel column subjected to fire loading are reviewed in terms of the 

mechanical properties such as types of loading, bearing capacity and the fire resistance of the 

element. A comparison of concrete filling materials that have been used to fill steel hollow 

column from different parts of the world are presented. Research gap as well as 

recommendations are also proposed. Hence, this review will provide information on 

improving steel design code. 

  
Key words:  hollow steel column, concrete filling, Fire, Loading , Bearing Capacity 

 

INTRODUCTION 

In this paper, a review of Concrete Filled Steel Hollow Tubular (CFST) Column from recent 

years has been discussed. This is followed by the factors that influence the fire resistance of 

the hollow steel column and, how the need for CFST column is increasing in construction 

industry when the filler of hollow steel column exist in various mixing material.  

 

In recent years, steel-concrete composite column have gained more widespread usage as load 

bearing constituents in construction industry around the world due to the benefits offered in 

terms of mechanical behavior and construction properties over plain concrete or steel hollow 

section (Lie and Chabot, 1992; Du et al., 2017; Shekastehband, Taromi and Abedi, 2017; Tao 

et al., 2017; Wan, Zha and Dassekpo, 2017). Concrete filled steel hollow tubular (CFST) 

column have been used widely as engineering structure that include large span, tower and 

heavy load such as  bridge, high-rise building and other engineering structure. China is one of 

the countries that have great deal of research on concrete filled steel tubular and application 

in their practices (Han, Li and Bjorhovde, 2014). 
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In the past, steel hollow column have been widely used in steel structure construction owing 

to their high strength, ductility and light in weight. As for elevated temperature, steel offer 

poor fire resistance due to high thermal conductivity characteristic which can spread heat 

faster compared to concrete with low thermal conductivity and good insulating material (Han, 

Chen and Xie, 2017; Wan, Zha and Dassekpo, 2017). Other than high thermal conductivity, 

shape of the column also plays an important role as stated earlier by researchers, as elliptic 

and circular shape of steel hollow section have higher fire resistance compared to square or 

rectangular steel hollow column due to edge  (Jamaluddin et al., 2013; Uenaka, 2014; 

Mccann, Gardner and Qiu, 2015; Rodrigues and Laim, 2017). 

 

 This is because the edge of the column would experience double fire compared to smooth 

surface of elliptic or oval hollow column(Rodrigues and Laim, 2017). Albeit, elliptic and 

circular hollow column performed well during fire loading, it has low availability in 

construction industries as contractors prefer to use square and rectangular hollow steel 

column in practice (Rush et al., 2015). Thus, improvement on performances of square hollow 

steel column is needed to overcome the problem regarding its properties, hence, filling 

concept has been introduced to improve fire resistance of steel hollow column known as 

concrete filled steel hollow (CFST) column  (Han, Yang and Xu, 2003; Espinos et al., 2015).   

 

The study focus is to improve fire performance of  the column by introducing concrete filling 

so that the application of fire protection can be abundant (Han et al., 2003; Rush et al., 2015). 

It is well known that, steel would expand due to high thermal conductivity when it subjected 

to fire loading compared to concrete which is 45 W/(m. ̊ C)  (Han, Yang and Xu, 2003; Wang 

and Li, 2009). Therefore, application of concrete as a filler would be better to reduce thermal 

conductivity of the steel hollow column.   

 

Researchers would prefer the use of plain concrete as concrete filling mixture composition of 

Ordinary Portland Cement (OPC) with aggregate and water. However, production of OPC 

releases harmful gases which might lead to environmental problem. One of the alternative is 

to utilize industry by-products as alternative way to substitute OPC without neglecting its 

strength. Hence, this study will discuss briefly three types concrete filling widely used in 

construction practices which are Plain concrete (PC), Reinforce concrete (RC) and 

Pozzolanic concrete used fly ash as pozzolan (FC) when subjected to fire loading.  

 

RESULT 

According to Rush et al. shape and size  influence the heat of the steel column when 

subjected to fire loading and fire protection layer does not give significant effect on concrete 

filled steel hollow column (CFST) during fire loading as compared to cooling phase (Rush et 

al., 2015). According to Han et al. buckling is typical failure mode of the CFST column and 

tested column failed in stage losing bearing capacity due to axial contraction reaching 

approximately 38mm; however the fire resistance of the protected column is much higher 

compared to unprotected column (Han et al., 2003). Previous studies have shown conflicting 

statements regarding protection layer behaviour, but concrete filler significantly help the 

hollow steel tubular column to improve fire resistance of the column. But then, among few 

types of the concrete filler, the normal concrete is most likely to have been used by researcher 

as compared to pozzolanic concrete consisting fly ash. Figure 1, show the fire resistance of 

(a) protected CFST and (b) unprotected CFST.  
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(a) (b) 

Figure 1. show fire resistance of  (a) protected CFST (b) unprotected CFST (Rush et al., 

2015) 

 

CONCLUSION 

In conclusion, this paper attempted to cover the types of concrete filling in the steel hollow 

column which believe can improve fire performance of the steel hollow column. 

Understanding fly ash performance in the concrete mixture can improve alkaline activation 

which can improve resistance over chemical attack, good durability and high in strength of 

the column. In addition, fly ash has been considered as waste product that can induce 

environmental problem in future, hence an innovation is needed to cater to the environmental 

issue and at same time can optimize usage of landfill. Rather than just dumping it to landfill, 

replacing it with OPC will reduce emission of carbon dioxide during production of OPC. 

Thus, this research have its own significant value to the environmental issue. 
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ABSTRACT 

 
Thermal energy storage systems using phase change materials (PCM) is a useful way to 

improve the building thermal performance. The right use of PCM in the envelope can 

minimize peak cooling loads, allow the use of smaller HVAC technical equipment for 

cooling, and has the capability to keep the indoor temperature within the comfort range due to 

smaller indoor temperature fluctuations. In previous studies conducted, Boron Nitride has 

been chosen to be added to the Low Density Polyethylene to improve dielectric strength, as 

well as dielectric constant for the polymer nanocomposite insulator. All the samples are 

tested for dielectric properties with Dielectric Spectroscopy Measurement according to 

ASTM D150, and AC breakdown test, in accordance to ASTM D149. Based on the results, it 

can be seen that for the dielectric constant, the addition of 1wt% BN demonstrate a lower 

permittivity compared to unfilled polymer .On the other hand, the incorporation of 3wt% and 

5wt% BN has resulting in high permittivity than the unfilled polymer. For the decreasing of 

dielectric constant is due to the disability of polymer chain nanocomposite to move freely 

while for the increasing in permittivity is due to the effective permittivity of interfacial area is 

dominant compared to filler and matrix. Next, for the breakdown strength of LDPE/1wt% 

BN, at 63.2 % breakdown probability, it has higher dielectric strength compared to the 

unfilled polymer. However, for the 3wt% and 5wt% BN, it has lower dielectric strength 

compared to unfilled polymer. It is also revealed that, the improvement of dielectric strength 

is due to the existence of nanoparticle has blocked the charge carrier from flowing and the 

reduction of dielectric strength is due to the presence of agglomeration. Based on the results, 

agglomeration is found, thus reducing the performance of nanomaterial against the behaviour 

it should convey. Therefore, relating this result to the future works in this study, 

agglomeration occurrence in nanomaterial in PCM is expected to be overcome through 

surface modification of nanomaterial despite the difference in condition of experiment 

conducted. 

 
Key words: Nanomaterial, phase change material, thermal conductivity, dielectric properties 

 

INTRODUCTION 

 

Currently, due to the Urban Heat Island effect on Johor Bahru, temperatures in buildings have 

been increasing especially during the day. On top of this, urban part of Johor experiences 

temperature differences with the surrounding areas by 2°C for rainy day and could reach 4°C 
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during sunny day [1]. As a result, nanotechnology, as advanced and innovative technology, 

are explored to achieve cooler Johor and widely applied in building industry to achieve 

higher efficiency and performance. For instance, nanoparticles incorporated in phase change 

materials which are applied for façades and building envelopes to improve the dielectric 

properties, thermal properties and thereby reduce the cooling load. Nanotechnology not only 

promote significant cooling load reduction effect, high building performance and energy 

efficiency, but, moreover, introduce remarkable economical benefits in building and 

construction industry. In 2006, the market demand of nano-enhanced building materials was 

just $20 million while the market is expected to reach $400 million by this year, witnessing a 

twenty-time remarkable increase within 10 years [2].  

PCMs provide a large heat capacity over a limited temperature range and they could act like 

an almost isothermal reservoir of heat. As the temperature increases, PCMs change phase 

from solid to liquid. Since this reaction is endothermic, they absorb heat. When the 

temperature decreases, PCMs change phase from liquid to solid. Nanotechnology is 

nowadays one of the most important methods in the development of technology. Many 

researches have been conducted on nanocomposites due to its enhanced properties as an 

insulating material for high voltage equipment. Polymer nanocomposite is actually a new 

improved insulating material due to the results of generation of insulating material with the 

addition of nanoparticle. A study by Zulkifli et al. said that nanoparticle that has been added 

to a matrix in order to enhance the properties of the material is called nanocomposite (2016) 

[3]. Based on previous studies, it has been found that nanocomposite is chosen as the new 

insulation due its excellent performance in electrical, mechanical and also chemical 

properties. The addition of nanoparticle will actually enhance and improve the dielectric 

properties such as dielectric breakdown of the insulator. A research survey by Ghouse et al, 

states that by mixing the proper amount of nanoparticle in dielectric materials will result in an 

improvement of breakdown strength and voltage endurance (2013) [4]. 

However, addition of nanoparticle could actually lead to agglomeration, resulting in a poor 

thermal and dielectric properties of a material. Sarita states that the main problem in 

producing monodispersed nanoparticles in a polymer matrix is  agglomeration of 

nanoparticles due to their specific surface area and volume effects. This problem can be 

overcome by modification of the surface of the inorganic particles [5]. 

MAIN RESULTS 

 

Based on the results, it can be seen that for the dielectric constant, the addition of 1wt% BN 

demonstrate a lower permittivity compared to unfilled polymer .On the other hand, the 

incorporation of 3wt% and 5wt% BN has resulting in high permittivity than the unfilled 

polymer. For the decreasing of dielectric constant is due to the disability of polymer chain 

nanocomposite to move freely while for the increasing in permittivity is due to the effective 

permittivity of interfacial area is dominant compared to filler and matrix. 
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Figure 1. Frequency Variation of Permittivity of LDPE/BN nanocomposite 

 

Next, for the breakdown strength of LDPE/1wt% BN, at 63.2 % breakdown probability, it has 

higher dielectric strength compared to the unfilled polymer. However, for the 3wt% and 

5wt% BN, it has lower dielectric strength compared to unfilled polymer. However, for the 

3wt% and 5wt% BN, it has lower dielectric strength compared to unfilled polymer. 

 

 
 

Figure 2. Probability Breakdown on AC test 

 

 

CONCLUSION 

 

This study shows that nanomaterial able to improve the termal conductivity and dielectric 

properties of PCM. However, with the increase in particle loading, agglomeration will start to 

exist, causing the average interparticle decrease and thus resulting in poor dielectric strength 

and thermal conductivity. Thus, through surface modification, the agglomeration occurrence 

in nanomaterial in PCM is expected to be overcome which resulting in a better dielectric and 

thermal properties. 
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ABSTRACT 

The research aims to investigate the potential of GFRP to be used in high temperature 

environment. The mechanical response of fiberglass composite was characterized at 

temperatures ranging from 30°C to 110°C. Tensile tests with 0° and 90° fibre, compression 

tests with 0° and 90° fibre and shear tests with 45° fibre orientation were conducted on the 

fiberglass composite specimens. Stress-strain curve including modulus, maximum strength, 

strain and deformation of fiberglass were examined. Fiberglass laminates showed escalating 

decrease in tensile strength, linear decrease in compressive and drastic decrease in shear 

properties as temperature increases. The modulus and strength were reduced at same degree 

between 0° and 90° fibre orientation. Deformation gradually shifted from fibre breaking to 

fibre pulling as the fibre matrix softens. Overall, effect of temperature on strength of GFRP 

and delamination depends mainly on type of resin, followed by type of loading. 

Key words: Temperature, Mechanical properties, Glass fibre, Composite 

 

INTRODUCTION 

A composite material is created when combining at least two or more base materials of 

notably different properties. By doing so, desirable structural properties can be obtained 

depending on the constituent materials which make up the composite. An innumerable 

amount of research work has been carried out throughout the years to develop a vast variety 

of composites in a range of applications such as building, defence, aeronautical, automotive, 

or even household materials [1]. 

 

Fibre reinforced polymer (FRP) utilizes fibres as reinforcement that greatly improves overall 

strength and toughness of composites. In recent years, advanced FRP made of aramid, glass 

and carbon have been increasingly become the focus of researchers because of exceptional 

strength-to-weight ratio, impact and crack resistance owing to the fibre reinforcement. Glass 

fibre reinforced polymer (GFRP) has been used as substitute for conventional materials in 

aeronautic industry and aerospace for its good strength-to-weight ratio, corrosion resistance 

and long lifespan.  

 

GFRP laminates has potential to act as thermal barriers or use at different temperatures, due 

to glass having very high melting point and is a great insulator. There have been previous 

studies elaborating on the possibility of using GFRP with other composites at higher 

temperatures. Composite matrix becomes softer and less resistant at elevated temperatures, 
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depending on the glass transition temperature of the matrix. However, there are studies that 

show improved impact resistance at increasing temperature [2]. According to study by 

Badawy [3], during elevated temperature, the direction of fibre in relation to loading greatly 

influences the failure mode of unidirectional GFRP.  

 

The paper aims to evaluate the material properties of unidirectional GFRP at temperatures 

below its glass transition temperature. S grade unidirectional GFRP with standard dimensions 

was used in accordance to ASTM standard. Both 0° and 90° fibre direction samples were 

tested under tensile and compression tests, while 45° cross plied samples were used to test 

shear properties. To obtain ample data and repeatability, sets of 5 specimens each were 

conducted at quasi-static rate at 30°C, 70°C and 110°C. Modulus, ultimate strength, ultimate 

strain and Poisson’s ratio were obtained. The effects of temperature on the mechanical failure 

and response of GFRP was then reported and explained.  

 

MAIN RESULTS 

 

In order to acquire the material properties of GFRP across different temperatures, a series 

of mechanical tests were conducted based on ASTM standard. Figure 1 below shows the 

average results collected from the tensile strength tests of 0° unidirectional GFRP fibre. It 

can be seen that the tensile strength of GFRP only decreases slightly when the 

temperature increases from 30°C to 70°C, but there was a drastic drop of both strength 

and stiffness at 110°C.  

 
 

Figure 1. Stress-strain relation of GFRP across the fiber direction at different 

temperatures. 

 

The table below shows the main results of the 5 properties tests. The results can generally 

be categorized based on the type of test; tensile, compression and shear. For tensile test 0° 

direction, the ultimate tensile strength decreases minimally from 750.67 MPa to 

719.48MPa at 70°C but then falls drastically to 441.77MPa at 110°C. Similar response is 

observed for 90° fibre direction as the strength at 110° is less than half of the middle 

temperature.  

 

On the other hand, compression tests present a linear curve of decreasing ultimate 

strength in response to the rise of temperature. For both 0° and 90° fibre direction, there 
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was decrement of about 20% compressive strength at each increase of 40°C. Compressive 

properties of GFRP perform relatively well compared to tensile and shear properties.  

 

For ultimate shear strength, temperature plays a major effect as the shear strength 

decreases greatly with every escalating temperature. From 30°C to 70°C, there was a 

significant drop of 44% shear strength, and towards 110°C, GFRP has close to almost no 

shear strength remaining. This is due to the slipping between adjacent layers caused by 

softening and heating.  

 

Table 1. Ultimate strength of GFRP at its corresponding stress direction and temperature 

Temperature 

°C 

Tensile (MPa) Compression (MPa) Shear (MPa) 

0° 90° 0° 90° - 

30 750.67 58.40 816.53 168.51 94.93 

70 719.48 52.88 658.42 128.44 52.57 

110 441.77 20.79 551.52 94.74 6.54 

 

CONCLUSION 

 

The material properties of S grade GFRP are investigated across 3 temperatures, 30°C, 70°C 

and 110°C. Tensile, compression and shear tests were carried out in accordance to ASTM. In 

conclusion, properties of GFRP are significantly affected by effect of temperature. The 

ultimate strength and modulus of GFRP is affected more by the type of loading and not so 

much by the fibre direction, as percentage drop of strength is similar between 0° and 90° 

fibre. Tensile and shear strength is very low upon reaching maximum temperature. It is 

recommended to explore the material properties of different matrix with different glass 

transition temperature and also different types of fibre reinforcement such as woven or 

chopped strand fibres.  
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ABSTRACT 

Sport activity recognition topics has begun to be one of the researcher’s interest in this past 

few years. In order to recognize the desired activities, choosing the most discriminative 

features is the key to produce the best model in order to differentiate between one activity and 

another. Thus, this paper aims to evaluate the most significant time-domain features that were 

extracted from inertial sensor data in determining the common sport activity. The data was 

collected on 10 individuals that perform common sport activity which is stationary, walking, 

jogging, sprinting, and jumping while wearing the inertial sensor on chest. Four types time-

domain features which are mean, standard deviation, maximum and minimum value were 

extracted and several different features combination were established before evaluating the 

features using one of the machine learning approach which is Support Vector Machine 

(SVM). From the result, the solely standard deviation and solely maximum value as features 

combination recorded the highest accuracy which is 87.6%, compared to other solely tested 

features. It indicates that the standard deviation and maximum value features combination are 

the most dominance in representing the common sport activity recognition. Overall results 

show that, all features combination that include standard deviation and maximum value 

features is produced higher accuracy which is more than 88.0% than the features combination 

without standard deviation and maximum values features.  

Key words: Features, Accuracy, Machine Learning, Support Vector Machine  

 

INTRODUCTION 

Topics on sport activity recognition had received many attention and concerned from many 

researchers nowadays. Generally, the sport activity recognition studies can contribute in 

classifying activities from desired sport that can give benefit to the sport training industry 

especially for coaches in their coaching process. For example, in badminton sport, the 

analysis of chosen activity such as smash, clear, dropshot, net shot and others are important in 

analysing the player’s performance [1] as the quantification of these activities can be used to 

enhance the performance of player in term of tactical component [2].  

 

mailto:amir-asari@biomedical.utm.my
mailto:norazmanshahar@gmail.com


 

 

ENGINEERING                                                                                  190 

In this sport recognition studies, the activity in sport can be divided into two types which is 

common sport activity and specific sport activity. For common sport activity, it is defined as 

basic sport movement such as walking, jogging, sprinting and jumping. In contrast, the 

specific sport activity is defined as all activities that exist specifically in one type of sport. 

For this paper, only the common sport activity is investigated. In order to recognize the 

desired activities, choosing the most discriminative features is the key to produce the best 

model in order to differentiate between one activity and another [3]. The process in 

determining the features that will be used to train is crucial as it will extract the relevant and 

useful information that represent the quantitative value that will allow the signal to be 

compared between one activity and another. 

 

In this paper, a machine learning based technique which is SVM classifier from the 

Classification Learner App in MATLAB software was used to observe the accuracy of 

several combination of time-domain features in detecting the common sport activity. SVM 

classifier is chosen because according to many past researches in activity recognition 

studies, SVM classifier usually provides the most accurate classification results in 

detecting the desired activity [4-6]. 

 

MAIN RESULTS 

 

Table 1-4 indicate the output accuracy from the different modelled SVM classifier which 

is trained using different features combination. Overall, all tables indicate that standard 

deviation and maximum value features are the most dominance features in representing 

the common sport activity as the existing of both features in all features combination 

produced high accuracy which is more than 88% as shown in Table 1 and 4. In contrast, 

the feature combination without standard deviation and maximum value features will 

resulted a significant drop in the accuracy to less than 88% as shown in Table 2 and 3, 

whereby the worst case resulted is in the solely trained mean feature which is 56.7%.   

 

Table 1. Accuracy of SVM Classifier Which is Trained Using All Features 

Features Combination (use all features) Accuracy (%) 

μ σ Max Min 91.2% 

 

 

Table 2. Accuracy of SVM Classifier Which is Trained Using One Feature 

Features Combination (remove 3 features) Accuracy (%) 

μ    56.7 

 σ   87.6 

  Max  87.6 

   Min 84.6 
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Table 3. Accuracy of SVM Classifier Which is Trained Using Two Features Combination 

Features Combination (remove 2 features) Accuracy (%) 

μ σ   88.3 

μ  Max  88.1 

μ   Min 86.1 

 σ Max  89.7 

 σ  Min 88.4 

  Max Min 88.4 

 

Table 4. Accuracy of SVM Classifier Which is Trained Using Three Features Combination 

Features Combination (remove 1 features) Accuracy (%) 

μ σ Max  89.9 

μ σ  Min 89.1 

μ  Max Min 89.8 

 σ Max Min 89.9 

 

CONCLUSION 

 

This paper demonstrates that it is entirely feasible to accurately infer common sport activity 

by using these four time-domain features. Based on the result, we can conclude that the most 

significant features in detecting the common sport activity is standard deviation and 

maximum value. Thus, in future research, these two features should be included to recognize 

the desired activity as this study shows that they have high significance in producing high 

accuracy in detecting the desired activity. 
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ABSTRACT 

Airflow around aerofoils had always been an interesting subject for aerodynamicist over 

decades since it plays a vital role to optimize the lift-to-drag ratio for any flying machine. 

This research works aim to investigate the airflow around a symmetrical aerofoil of 

NACA0012 by conducting numerical works using turbulence model in the hope to gain 

further understanding of complex airflow surrounding the aerofoils. Simulations were run at 

an angle of attack sweep with different turbulence modelling at three different Reynolds 

numbers. The simulation results obtained are found to be in a good agreement with the 

refereed journals. Subsequently, this testifies the Computational Fluid Dynamics (CFD) 

modelling adopted in this research programme is viable for unsteady aerodynamic airflow 

studies.  

Key words: Turbulence Model, NACA 0012, CFD, Numerical Study 

 

INTRODUCTION 

In prospective years, there an important improvement of wind tunnel technologies. Most 

of the data collected from an aerofoil produced by undergoing and continuous experiment 

using a wind tunnel. However, the experiments demand cost which really expensive and 

require continuous observation as well as needing a highly sensitive instruments. Updated 

data and result for good and better aerodynamics characteristics are desired in the 

engineering industry. Due to overpricing cost for wind tunnel testing, Computational 

Fluid Dynamics (CFD) takes over as the solution. NACA 0012, mostly used in wind 

turbine where it is commonly used types of blades. It is a symmetrical aerofoil that easier 

to produce using SolidWorks software. Legitimately, NACA 0012 is academically used 

in lots of research which make it easier to be compared to improvement and validation. A 

good understanding of aerodynamics characteristic is essential, especially in 

performance. CFD has advantages to show the flow demeanour at certain interest point in 

flow field which might help to understand the selection of turbulence model based on the 

flow and aerodynamic characteristics.  
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These research works involve two-dimensional study done on NACA 0012 airfoil 

undergoing various turbulent models from low angle of attack to the stalling angle. 

NACA 0012 in this paper was based on UIUC Airfoil Coordinate Database [1]. For 

meshing, it was generated using ANSYS 15 Workbench with C-mesh and calculated 

using various types of turbulent model. From extensive reading, CFD calculation usually 

was done using 2D k-ω (shear stress transport) turbulent model [6]. The result of NACA 

0012 from other established paper is available to be validated and compared. 

Validation method was used where NACA 0012 without any control surfaces was 

compared with the result from other previous researchers. In an upcoming paper, 

Coefficient of Lift, Cl, and Coefficient of Drag, Cd graph of NACA 0012 at different 

Reynolds number and angle of attack which later compared with the experimental data 

from established researchers along with data for different turbulence model. It is a 

leverage on CFD is that its ability to create and analyze the detail on the flow. 

 

MAIN RESULTS 

 

Mesh Study of NACA 0012 Airfoil 

 

Mesh refinement Investigation 

 

To establish the model which involves the number of element and suitable grid pattern 

element sizes, and independent study will be carried out for NACA 0012 in a forthcoming 

paper. From continuous reading, C-mesh configuration was chosen with certain 

dimension where the flow was selected to be turbulent and steady with Reynold number 

of 3 x 106 [3]. Figure 2, shows the mesh with an element of 60,000 elements. The 

boundary layer elements were programmed to adapt according to y+ values. Where this 

method was adopted by LEAP Australia[3]. 

      

To ensure the method used in this study is valid, comparison of data and graph of 

pressure coefficient of NACA 0012 with previous researchers [4,5] were done.  For a 

preliminary result, the simulation works of NACA 0012 without any control surface was 

compared with the experimental results on pressure coefficient graph. Further CFD study is 

going to be conducted at different angles of attack, turbulence model, and Reynolds number. 

The progress of this research will be explained further in an upcoming paper. Figure 1 

depicts a graph of pressure coefficient for NACA 0012 using the k-ω model with SST 

(Shear stress transport) turbulence model. 
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Figure 1. Coefficient of Pressure at 10⁰ on different elements along the chord  of 

NACA 0012. 

 

CONCLUSION 

 

The various testing on NACA 0012 on different Reynold number and turbulence model can 

significantly help to clarify the selection of turbulence model. Moreover, helps in 

understanding the mathematical issues that involve each turbulence model and the 

relationship between Reynolds number and turbulence model. 
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ABSTRACT 

 
This article explained the necessity of water reuse model in solving the water scarcity 

problem. Water scarcity has become the ultimate challenge for the tourism complex owner as 

the amount of freshwater consumption were seen to rose up dramatically each day. This 

condition were greatly affected by climate change, resource availability at the respective 

place, demographics and economic development. In order to overcome the reduction of 

freshwater supply, water reuse has been practiced in many sectors for, water resources 

efficiency planning. Several studies were reviewed and precisely, water saving can be 

achieve with a proper water integration techniques, regardless of their locations, weather 

conditions, number of tourist and specific touristic activities.  

 
Key words: Water reuse, Water scarcity, Water integration, Tourism 

 

INTRODUCTION 

Rita (2014) claimed that people will suffer from water scarcity mostly due to climate change 

and the extensive usage from developed countries. Researches and engineers confronts the 

biggest challenge on how to find a solution for this matter (Ahmetović, Ibrić, Kravanja, & 

Grossmann, 2000). Since the demand for freshwater consumption had increases exponentially 

in many countries including Malaysia, it is beneficial to find a solution for optimizing the 

usage of water as well as minimizing wastewater generation. Kavanagh (1999) stated that a 

sustainable water management system at tourism complex must incorporate several important 

elements, which are no losses in the freshwater supply, no accumulation of pollutants and no 

disruption in the natural cycle of other materials in the water environment. Sustainable water 

management strategy can be achieved through several conservation and recovery techniques, 

such as water integration within process water networks by using pinch analysis, 

mathematical programming or both (Ahmetović et al., 2000). Gundersen (2000) explained 

process integration as a “Systematic and general methods for designing integrated production 

systems, ranging from individual processes to total sites, with special emphasis on the 

efficient use of energy and reducing environmental effects.” Process integration benefits in a 

way of integrating both material usage and energy as well as minimizing the generation of 

wastes and emissions (Mann, 1999). 
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Water reuse has become widely known as a part of sustainable water management strategy 

for the enhancement of water supply resources and reducing pollution (Zhang, 2004). Water 

reuse can be defined as “a series of two or more uses that occur due to the acts of man in 

which a portion of the water originating from the first use and then used a second time has 

not passed through an unconfined gaseous state between uses.” (Klooz, 1980). There were 

several water reuse forms such as unplanned reuse, planned reuse, sequential reuse, recycle 

reuse and potable reuse.  Unplanned water reuse happens once the discharged water is 

captured and put to use by subsequent users without planning. Planned water reuse happens 

where there is repetitive use of water by the users which involve planning and coordination. 

Sequential water reuse happens when the effluent that discharged into the water body is 

diluted by natural forces, treated and used again for various intention. Potable water reuse 

happens when the treated wastewater effluent is being used for human consumption or other 

domestic purposes (Klooz, 1980). Esposito, Tsuchihashi, Anderson, & Selstrom (2005) 

claimed that water reuse will increase the reliability in terms of water supply, decreasing the 

wastewater discharge as well as maintaining the quality of water resources. Water reuse will 

be a medium to lowering the stress on water resources which mostly due to population 

growth, development and sprawl, inefficient water allocation and pricing, also over-allocation 

of groundwater. 

 

TYPES OF WATER REUSE MODEL AS REPORTED BY OTHER LITERATURE 

(LOCAL) 

 

Two case studies presented here were conducted in Malaysia. Currently, there is no research 

regarding water reuse model prior to tourism in Malaysia, therefore, these two case studies 

were the latest in edition for future reference.  

 

The first case study was reported by Hashim, Abdul Manan, & Wan Alwi (2009) at Sultan 

Ismail Mosque, Universiti Teknologi Malaysia. The optimal water network was designed by 

using mathematical programming techniques. It involves the development of a Model for 

Optimal Design of Water Network (MODWN) which are applicable for water operations that 

involves multiple contaminants and utilities. Total of 1.37 t/day of minimum freshwater 

flowrates was targeted. With the implementation of MODWN, both freshwater and 

wastewater were expected to reduce effectively up to 95.3% and 64.7%, respectively. Five 

years of payback period and total net annual saving of $ 5366 were expected.  This model 

have the capability to predict which water source that needs to be eliminated or reduced, 

amount of external water source is needed for recycle or reuse, as well as maximizing the net 

annual saving within desired payback period (Hashim et al., 2009). 

 

The second case study was reported by Mah, Putuhena, Salim, & Lai (2008)  at the semi-

detached house in Kuching, Sarawak. The number of houses is hypothesised ranging from 

150 – 200 houses and was divided into seven stand-alone closed looping recycling systems. 

The mathematical modelling for medium size system was developed. It is applicable to local 

condition and can be replicate to a larger system. Mathematical modelling was developed 

using the Wallingford Software model, InforWorks Water Supply (WS). The case study 

aimed to explore the potential for greywater reclamation. The current discharge of greywater 

to the street drains can be eliminated by recycling the purified greywater for toilet flushing, 

irrigation and outside use. At first, nine houses were used as a pilot test and succeed.  From 

overall result, water demand for domestic users were reduced with an average of 40%, just by 

using the recycling greywater process.   
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TYPE OF WATER REUSE MODEL SPECIFICALLY FOR TOURISM REPORTED 

BY OTHER LITERATURE (INTERNATIONAL) 

 

Two case studies presented here were conducted in Saudi Arabia and Italy, respectively. 

Research regarding water reuse in tourism sector is lacking, even up to this date.  

 

The first case study took place in the City of Mecca, Saudi Arabia. City of Mecca is widely 

known as the religious city for Muslim community all around the world, to perform both 

Umrah and Hajj. At specific months, the number of visitors can level up to three times higher 

than normal. The average per capita consumption as reported, is nearly the country average 

consumption. The country itself depends almost 98% of water supply from the desalination 

plants. A probabilistic model was developed to quantify the uncertainties for number of 

visitors, local population growth and selected explanatory variables (household size, monthly 

mean of maximum daily temperature and average household income for local population). In 

addition, their Ministry of Water had planned the water conservation measures to replace 

some of the fixtures with those consuming less water. It is very applicable in hotels and 

private residences of local population. This research is limited for a three year forecast 

period, 2011 to 2013. Monte Carlo simulations (MCS) were carried out using @Risk in order 

to obtain the distribution of total water use as well as to assess the uncertainties in the input 

parameters. As a result, about 5% saving from water demand can be achieve in a short term 

run, and about 24% in a long term run. For future saving, the Ministry planned to increase the 

water tariffs, purposely for conservation measure as the current one might not suitable in 

longer term (Almutaz, Ajbar, Khalid, & Ali, 2012). 

 

Next, the second case study took place in the Romagna region of Northern Italy. The water 

availability in this region were greatly affected by the concentration in time, space of tourist 

as well as the specific water-demanding touristic activities. Correlation analysis was 

conducted to study the influence of climate and touristic drivers toward the water demand. 

The observation period started from year 2009 to 2015, and data were all collected within the 

period of time. On a hot summer months, most of the residents stayed in the country which 

increases the water consumption. The study concluded that the amount of water consumption 

is proportional to the tourism factor, even though the factor itself is lacking of information 

and documentation. 

 

CONCLUSION 

 

With a proper implementation of process integration techniques, water reuse is capable in 

lowering water stress and water scarcity. However, there are very limited case study for 

mathematical modelling which involves water reuse application in tourism area.   

 

Acknowledgement: The financial support obtained from UTM Zamalah Scholarship is 

gratefully acknowledged.  

 

REFERENCES 

1. Ahmetović, E., Ibrić, N., Kravanja, Z., & Grossmann, I. E. (2000). Water and Energy Integration: A 

Comprehensive Literature Review of Non-Isothermal Water Network Synthesis. 

2. Almutaz, I., Ajbar, A., Khalid, Y., & Ali, E. (2012). A probabilistic forecast of water demand for a tourist 

and desalination dependent city : Case of Mecca , Saudi Arabia. DES, 294, 53–59. 

https://doi.org/10.1016/j.desal.2012.03.010 

 

 



 

 

ENGINEERING                                                                                  198 

3. Gundersen, T. (2000). A Process Integration PRIMER. Implementing Agreement on Process Integration, 

(May), 90. Retrieved from http://ww2.eq.uc.pt/ensino/disciplinas/integracao/recursos-

didacticos/PI_Primer_0005.pdf 

4. Hashim, H., Abdul Manan, Z., & Wan Alwi, S. R. (2009). Formulation of Mathematical Modelling for the 

Design of Maximum Water Recovery. Universiti Teknologi Malaysia, 0024. 
https://doi.org/UTM/RMC/F/0024 

5. Kavanagh, L. J. (1999). Water Management and Sustainability at Queensland Tourist Resorts. Tourism, 

(June). 

6. Klooz, D. & Hendricks, D.W., (1980), Planning Water Reuse: Development of Reuse Theory and the Input-

Output Model Vol. II: Application, Colorado Water Resources Research Institute. 

7. Mah, D. Y. S., Putuhena, F. J., Salim, S., & Lai, S. H. (2008). Modelling of Greywater Reuse for Kuching, 

Malaysia. Water Journal, 31–34. 

8. Mann, J. G. (1999). Process Integration: Unifying Concepts, Industrial Applications and Software 

Implementation. Retrieved from https://theses.lib.vt.edu/theses/available/etd-102199-

101855/unrestricted/Chapter_1.pdf 

9. Rita, A. (2014). Domestic Water Reuse. 

10. Zhang, C. (2004). A Study on Urban Water Reuse Management Modeling. Information Systems. 
 

  



 

 

ENGINEERING                                                                                  199 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

OPTIMIZATION OF BLACK MULBERRY MICROWAVE-ASSISTED 

EXTRACTION PROCESS 
 

Farhani Ahmad1, Yanti Maslina Mohd Jusoh2,*, Ida Idayu Muhamad, Dayang 

Norulfairuz Abang Zaidel and Nik Azmi Nik Mahmood
 

 
a1Faculty of Chemical and Energy Engineering, Universiti Teknologi Malaysia, 81310 Skudai, Johor, 

Malaysia 

 (Email: farhaniahmad88@gmail.com, yantimaslina@utm.my) 

 

ABSTRACT 

Black mulberry fruit contains high amount of anthocyanin which this phenolic compound is 

scientifically known for its anti-diabetic, anti-oxidant and anti-aging properties. Recently, 

black mulberry is cultivated in Malaysia for its leaves meanwhile its fruits are not fully 

utilised. This underutilised mulberry fruit can be converted into mulberry extract which can 

be made into functional ingredient due to its anthocyanin content. The main objective of this 

study was to optimize the microwave-assisted extraction of black mulberry for obtaining 

mulberry extract with the highest total anthocyanin content (TAC) and antioxidant capacity. 

Extraction variables, namely microwave power (200-800W), time (5-15min), and solid to 

liquid ratio (0.1–1.0g/ml) were studied and optimized using response surface methodology 

(RSM). The TAC and antioxidant property of the extract were analysed using different buffer 

and DPPH inhibition methods, respectively. From optimization, mulberry extract with 

optimum TAC of 6.819 mg/g dry basis and DPPH inhibition of 96.5% was obtained using 

microwave power 500W, time 10 min and solid to liquid ratio 0.55g/ml.  

Key words: Black mulberry, anthocyanin, optimization, DPPH 

 

INTRODUCTION 

Black mulberry (Morus nigra) originated from middle east countries like Iran and Turkey and 

it is planted planted for its commercial purpose in Mediterranean countries. Black mulberry 

can be eaten raw or processed further into jam, natural dye, juice and alcoholic drink. Black 

mulberry has created a phenomena in fruit markets and the food industry due to high 

phytochemicals level and distinctive flavor[1][2]. Today, black mulberry is cultivated in 

Malaysia for commercial purpose. They are marketed as raw fruit and ready to be eaten fresh. 

This is because black mulberry is easy to be planted and does not require a low temperature 

to survive. Various types of mulberry can be found in hypermarket shelf or nursery farm. 

Black mulberry is demonstrated to contain high amount of polyphenols especially 

anthocyanins [2]. Anthocyanin has many benefits towards human health including decreasing 

the severity of chronic disease such as diabetes, hypertension, cardiac problem, obesity and 

Alzheimer [3][4]. 

The aim of this study was to determine the optimum condition for microwave-assisted 

extraction of black mulberry. The target of this study is to produce black mulberry extract 
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with high amount of anthocyanin and anti-oxidant property. This extract can be further 

converted into valuable functional ingredient for food, beverage, cosmetic and health 

supplement. 

 

The major equipment used in this study were microwave extractor (MAS II, China), 

spectrophotometer (Jenway Genova, United Kingdom) and freeze dryer (Alpha 1-2 LD plus, 

Belgium). General microwave-assisted extraction, buffer and DPPH inhibition methods, were 

the methods employed for extracting and determining TAC and antioxidant property of black 

mulberry extract in this study. 

 

 

MAIN RESULTS 

 

 

 
 

Figure 1. Anthocyanin yield in response surface plots (Y) of Black Mulberry extract 

influence by extraction time and power. 

 

 

 

Table 1. Design of experiment table 

Run Factor 1 

A : Power 

(Watt) 

Factor 2 

B : Time 

(Minute) 

Factor 3 

C : Solid to 

liquid (mg/ml) 

R
 1 

(TAC) 

R 
2 

(DPPH) 

1 200.00 15.00 1.00 2.5 72 

2 800.00 5.00 0.10 2.2 70.1 

3 500.00 15.00 0.55 3.5 76 

4 500.00 10.00 1.00 6 97 

5 500.00 10.00 0.10 3.8 71 

6 500.00 10.00 0.55 7.005 95 

7 800.00 5.00 1.00 3 75 

8 200.00 15.00 0.10 2.53 80 

9 200.00 5.00 0.10 2 70.1 

10 500.00 5.00 0.55 5.5 85 
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11 500.00 10.00 0.55 6.819 96.5 

12 500.00 10.00 0.55 7.5 95.5 

13 800.00 15.00 1.00 4 80 

14 200.00 5.00 1.00 3 75 

15 500.00 10.00 0.55 7.8 95.9 

16 800.00 10.00 0.55 3.5 76 

17 500.00 10.00 0.55 6.58 96 

18 800.00 15.00 0.10 2.5 72 

19 200.00 10.00 0.55 3.5 76 

 

 

CONCLUSION 

 

In conclusion, black mulberry extract with high total anthocyanin content and antioxidant 

property can be obtained using optimized microwave-assisted extraction process at 

power:500W , time:10 min and solid to liquid ratio: 0.55g/ml. Results for the study shows 

that microwave power, extraction time and solid to liquid ratio have significant effect on the 

content of anthocyanin and antioxidant property of the black mulberry extract.  

 

Acknowledgment: The authors would like to extend gratitude to Ministry of Higher 

Education Malaysia (MOHE) and Universiti Teknologi Malaysia (UTM) for the financial 

support to conduct this study (GUP Tier 1 Grant No : PY/2017/01922). The authors would 

also like to thank Mr. Nur Muhammad El-Qarni Md. Norodin, Mr. Yaa’kop Sabudin and Mr. 

Hafzan Saidin for technical assistance. 

 

REFERENCES 

1. Dincer, C., Tontul, I., & Topuz, A. (2016). A comparative study of black mulberry juice concentrates by 

thermal evaporation and osmotic distillation as influenced by storage. Innovative Food Science & Emerging 

Technologies, 38, 57-64. 
2. Fazaeli, M., Yousefi, S., & Emam-Djomeh, Z. (2013). Investigation on the effects of microwave and 

conventional heating methods on the phytochemicals of pomegranate (Punica granatum L.) and black 

mulberry juices. Food Research International, 50(2), 568-573. 

3. Shih, P. H., Chan, Y. C., Liao, J. W., Wang, M. F., & Yen, G. C. (2010). Antioxidant and cognitive 

promotion effects of anthocyanin-rich mulberry (Morus atropurpurea L.) on senescence-accelerated mice 

and prevention of Alzheimer's disease. The Journal of nutritional biochemistry, 21(7), 598-605. 

4. Yan, F., Dai, G., & Zheng, X. (2016). Mulberry anthocyanin extract ameliorates insulin resistance by 

regulating PI3K/AKT pathway in HepG2 cells and db/db mice. The Journal of Nutritional Biochemistry, 36, 

68-80. 

  



 

 

ENGINEERING                                                                                  202 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

DRAG FORCE COMPARISON BETWEEN NUMERICAL 

MODELLING AND EXPERIMENTAL MEASUREMENT OF A 

CYLINDER 
 

M Faizal Ahmad*1 and Mohd Ridza Mohd Haniffah1,2 

 
1 Department of Water and Environmental Engineering, Faculty of Civil Engineering, Universiti 

Teknologi Malaysia, Johor Bahru, Malaysia 

(E-mail: faizal_9273@yahoo.com, mridza@utm.my) 
2 UTM Centre for Industrial and Applied Mathematics (UTM-CIAM), Universiti Teknologi Malaysia, 

Johor Bahru, Malaysia. 

ABSTRACT 

Flow around a smooth cylinder was investigated by numerical modelling at subcritical 

Reynolds numbers ranged from 7.2 x 103 to 1.8 x 104 and compared to experimental work by 

previous researchers. This study aims to compare the drag force between numerical 

modelling to the experimental measurement with the closest condition and environment in 

order to define the reliability of the numerical modelling used. The computational fluid 

dynamics (CFD) modelling software applied for this research is a 3D commercial 

computational software, FLOW-3D. Cartesian mesh type was used in the modelling setup 

and all boundaries of the domain was specified according to experimental condition. The 

free-stream velocity used was varied as 0.18, 0.29, 0.37 and 0.45 m/s, corresponding to 

Reynolds number which are 7200, 11600, 14800 and 18000 respectively. The value of drag 

coefficient simulation and experimental results differ between 35% to 42%; but still within 

the range of other numerical results for seven CFD platforms by previous researchers.  

Key words: Drag force, Cylinder, Numerical modelling 

INTRODUCTION 

Flow field over a circular cylinder in water has been a major research throughout 50 years 

due to its relevant to many engineering applications. There are many examples of the 

applications, for instance the circular piers in a river, marine piling, pipeline and cable on 

seabed and etc. There has been a lot of researches on this flow field in order to understand the 

behaviour of water flow over a circular cylinder to reduce drag force [1,2,3] and effect of 

scouring [4,5,6]. Huang et al. [1] and Zhou et al. [2] observed reduction of drag force due to 

surface texture changes by experimental works. 

Apart from experimental modelling, numerical simulation are also applied actively on flow 

around cylindrical objects; specifically to understand drag force. For example, Dey and Das 

[7] investigates water flow around and extended triangular solid (thorn) attached to a square 

cylinder. The simulation is accomplished by using the finite volume based commercial CFD 

solver FLUENT 6.3. The percentage error validation between simulation values and literature 

values by Sen et al. [8] was below than 5% error by comparing the drag coefficient values for 

Reynolds number 100 and 0.05 blockage, indicating a good agreement. Qiu et al. [9] 
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numerically studied on drag and lift coefficients of a marine riser at high Reynolds numbers. 

The purpose of their research was to benchmark the capabilities of CFD methods through 

quantitative comparisons and validation studies against the model test results of a circular 

cylinder. Seven CFD solvers which are FLUENT, SNUFOAM, CFDShip-IOWA, Code-S, 

OpenFoam, Naoe-FOAM-SJTU and STAR-CCM+  were used to simulate the simulation by 

using Reynolds Averaged Navier Stokes (RANS), Detached Eddy Simulation (DES) and 

Large Eddy Simulation (LES). The simulation was varied according to Reynolds numbers 

ranging from 6.31 x 104 to 7.57 x 105. Numerical predictions by LES are generally better than 

those by Unsteady RANS and DES at most Reynolds numbers. 

The main objective of this study is to investigate the capability of FLOW-3D by comparing 

the mean drag coefficient from experimental work by Zhou et al. [2] using longitudinal 

cylinder in a water channel. The model was design as close as possible to the experimental 

work setup and conditions to reduce errors of the CFD results. 

MODELLING SETUP 

The models were setup in FLOW-3D, which solve the Navier-Stokes Equations via Finite 

Volume method. Following the experimental setup by Zhou et al. [2], the channel was design 

with 0.3 m width and 0.5 m height. The length of the channel was shortened into a meter in 

order to reduce the simulation time. A cylinder with 0.04 m diameter and 0.4 m long was 

located vertically at the middle and 0.25 m from the water inlet of channel. 

 
Figure 1. Simulation setup of the experiment; where the boundary conditions are shown. 

(P for pressure, W for wall, O for outflow and V for specified velocity) 

The meshing was created for two sizes; the whole domain with a large meshing size and the 

finer meshing nested in it to smooth out the shape of the cylinder. The activated physics was 

gravity and turbulences model. The gravity was setup as -9.81 ms-2 at z-axis and the 

simulation is calculated using k-epsilon turbulence model. The initial water level in the 

simulation was set as 0.4 m height and using hydrostatic pressure. The boundary of the 

meshing was setup closest to the experimental condition. The perimeter of the channel was 

set as wall with no-slip condition and the outlet of the channel was set as outflow boundary. 

At the top, pressure boundary was used to complete the boundary setup and the simulation 

was calculated in gauge pressure system. The inlet was set as velocity boundary with 0.4 m 

fluid elevation. 

The free-stream velocity used was varied as 0.18, 0.29, 0.37 and 0.45 m/s, corresponding to 

Reynolds number which are 7200, 11600, 14800 and 18000 respectively. The post processing 

was done using FlowSight to extract the simulation data in order to get the fluid 
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(hydrodynamics) forces data. The hydrodynamic drag coefficient was calculated by using 

Morison equation [3], (𝐶𝐷 =
𝐹𝐷

0.5𝜌𝑈2𝐴
) where ρ was fluid density, S is the projected frontal 

area, U is the free-stream velocity and FD is the drag force computed by the numerical 

simulation. 

RESULTS AND DISCUSSION 

Results show the variation of CD as a function of Reynolds number for both simulation 

and experimental results. The CD value increases marginally with Reynolds number and 

decreases after 1.5 x 104 for both. The CD values of the FLOW-3D k-epsilon model are 

found to be significantly lower than those of experimental value which maintains at 1.1. 

As shown in Table 1, the CD values for the k-epsilon model are about 40% lower than that 

of the experimental values.  

Table 1. Relative error between experimental and simulation 
Re Mean drag coefficients Relative error (%) 

Epx. (Zhou et al.) k-e model 

7200 1.07554 0.62378 42 

11600 1.10011 0.66723 39 

14800 1.10658 0.71779 35 

18000 1.10525 0.70130 37 

The significant difference of drag coefficient between simulation and experimental may 

be due to the assumptions made. The simulation assumes that the water level of the 

channel is the same as the cylinder height. Because of this, the water was flowing over 

the top of the cylinder that gives different water behaviour than water flowing around the 

cylinder only. 

Apart from that, the value of drag coefficient also changes according to the length over 

diameter (L/D) ratio. According to Cengel and Cimbala [10], CD is 0.9 for L/D ratio of 10 

and it is only valid for Reynolds numbers ranges from 1 x 104 to 2 x 105. Consequently, 

the percentage errors of the k-epsilon model simulation is reduced to 31, 26, 20 and 24% 

for the Reynolds numbers 7200, 11600, 14800 and 18000 respectively when compared to 

the 0.9 value of CD. 

According to Qiu et al. [9], the result of simulation varies depending on the turbulence 

model and CFD platforms used. The relative errors were up to 50% for Reynolds numbers 

ranges from 6.31 x 104 to 2.52 x 105, while the relative errors were above 50% for 

Reynolds number ranges from 3.15 x 105 to 7.57 x 105. This indicates that relative errors 

from the k-epsilon model simulation are still acceptable to compare with experimental 

work by Zhou et al. [2]. 

 

CONCLUSION 

Flow around a cylinder was numerically investigated at various Reynolds numbers in the 

subcritical regime by using k-epsilon turbulence model. The relative errors of CD when 

compared with experimental works by Zhou et al. [2] ranges from 35 - 42% for Reynolds 

number ranging from 7.2 x 103 to 1.8 x 104. The simulation model is still reliable to 

represent the water behaviour flow around a cylinder of Zhou et al. [2] experimental setup 

by referring to Qiu et al. [9] numerical results which has higher relative errors. 
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ABSTRACT 

Distillation is a widely used separation process in chemical and petrochemical industries.  

However, a conventional distillation columns sequence has well known for its low energy 

efficiency. Therefore, the energy efficiency of a conventional distillation columns sequence 

can be improved via heat integration using the thermal pinch analysis. This paper presents a 

methodology to employ the thermal pinch analysis on a conventional distillation columns 

sequence for potential energy saving. The direct sequence distillation process of 5-component 

alcohol mixture has been selected as a case study in this paper. The proposed methodology 

consists of three hierarchical steps which are simulation of the distillation columns sequence, 

data extraction and thermal pinch analysis application. Based on the results, the thermal pinch 

analysis has successfully increased the energy saving for the selected sequence and the 

proposed methodology has a potential to be applied in any other related distillation columns 

sequence.    

Key words: Distillation Columns Sequence, Energy Saving, Thermal Pinch Analysis, Direct 

Sequence 

 

INTRODUCTION 

Process separation via distillation is common in chemical and petrochemical industries. It is 

quite understandable since distillation process can accommodate mass production with the 

intended products purity. However, distillation column consumes a lot of energy since it is 

accounted for more than 50 % of plant operating cost [1]. The situation is getting worse for a 

case of multicomponent mixture which will surely involve the distillation columns sequence. 

The most common way to solve this problem is via heat integration [2]. 
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Heat integration via thermal pinch analysis has become a well-established method in 

chemical and petrochemical industries since the introduction of its concept by Linnhoff 

and Flower [3]. However, the approach involves the energy integration of distillation 

column or distillation columns sequence with the process background. For instant, the 

case study done by Dhole and Linnhoff [4] which integrates the distillation columns 

sequence of 5-component alkane mixture with the background process. On the other hand, 

according to Jain et. al [5], one of the available heat integration option for distillation 

column is inter-column heat recovery (heat exchange among condensers/reboilers within 

distillation column sequences) via thermal pinch analysis. By doing that, they had 

achieved a range of 8 to 17 % overall cost savings for a case study of 4-component 

aromatics. Therefore, by using the same concept of the thermal pinch analysis, the 

potential energy saving within the distillation columns sequence for 5-component alcohol 

mixture shall be addressed in this paper. 

 

METHODOLOGY 

 

The data for the case study selected can be found in Table 1. The case study was adopted 

from Andrecovich and Westerberg [6]. The separation can be assumed as sharp separation 

process with saturated inlet condition. The direct sequence of distillation columns has 

been simulated in Aspen HYSYS V9 software and analyzed in terms of energy saving 

from condensers and reboilers namely heating loads, cooling loads and total loads. Then 

the data such as target and supply temperature and energy consumptions were extracted 

for thermal pinch analysis application whereby the temperature gap between hot/cold 

stream, ∆Tmin is fixed at 10 ℃. Then the problem table algorithm was constructed for 

potential energy saving calculation based on the comparison between before and after 

pinch analysis application.   

 

Table 1. Feed compositions and input conditions for the selected case study [6] 

Input conditions  

Feed Compositions 

(Mole Fractions) 

 

Ethanol 0.25 

Isopropanol 0.15 

n-propanol 0.35 

Isobutanol 0.10 

n-butanol 0.15 

Feed Flow [kgmole/s] 0.139 

Pressure [kPa] 100 

Recovery of Components 0.98 

 

 

MAIN RESULTS 

 

The sequences that had been analyzed can be found in Figure 1 and based on the analysis 

via thermal pinch approach, it yield the results as shown in Table 2. Based on the results, 

the saving recorded for heating, cooling and total loads are 11.89, 11.94 and 11.92 % 

respectively. This can be a very good indication to support the fact that the thermal pinch 

analysis can be very beneficial in enhancing the energy saving within distillation columns 

sequence, in this case, direct sequence. In addition, the locat ion of pinch point is 
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determined by the arrangement of the sequence whereby it will create an opportunity for 

heat exchange between hot and cold stream within the column [7]. 

 
Figure 1. Direct sequence of distillation columns in the case study 

 

Table 2. Energy analysis of the case study 

Load 
Base Case Pinch  Saving 

(108 kJ/h) (108 kJ/h) % 

Heating 1.31 1.15 11.89 

Cooling 1.30 1.15 11.94 

Total 2.61 2.30 11.92 

 

CONCLUSION 

 

The thermal pinch analysis has been applied to the case study of 5-component alcohol 

mixture with direct sequence of distillation column arrangement. Based on the results, the 

application of thermal pinch analysis has been proved to further save the energy within the 

distillation columns sequence with the amount of 11.9 % for overall energy saving. The effect 

of distillation columns sequence and ∆Tmin towards the energy saving should be further 

investigated for the thermal pinch analysis to be applied widely in any other distillation 

columns sequence cases.  
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ABSTRACT 

Distillation columns sequence playing an important role in determining the energy efficiency 

of the process. It become more challenging when dealing with multicomponent system 

whereby there are many possible sequences to work with. For that purpose, the driving force 

approach has been introduced and can be beneficial in determining the optimum sequence for 

energy saving. Therefore, this study investigates on the possibility to further the energy 

saving for driving force distillation columns sequence by using thermal pinch analysis. The 

case study selected is 5-components alcohol mixture. The driving force sequence was 

determined first by using driving force plot. The resulting sequence was then simulated and 

the data from it was extracted for thermal pinch application. Lastly, the energy requirement 

before and after pinch were compared for determination of energy saving in the process. 

Based on the analysis, the thermal pinch analysis has been successfully improved the energy 

efficiency of the driving force distillation columns sequence. It creates the opportunity to 

employ the same strategy towards any other case studies.   

Key words: Distillation Columns Sequence, Energy Saving, Thermal Pinch Analysis, Driving 

Force Sequence 

 

INTRODUCTION 

Distillation columns arrangement or sequence is a paramount consideration for early stage 

process design pertaining to the energy efficiency. The common term used to describe the 

approach is Conceptual Process Synthesis (CPS). According to Seider et al. [1] the possible 

sequences for distillation column system depend on the number of intended products or 

components in the system. For instance, 10 components distillation will result-in 4,862 
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different sequences. The number will increase exponentially for more components thus make 

it tedious for energy analysis to be carried out. Therefore, driving force approach has been 

introduced for optimum solution to distillation columns sequence [2].  

 

The study by Zaine et al. [3] proposed this method for the distillation of aromatic components 

for the overall saving of 7 % compared to conventional sequence. Meanwhile the result by 

using the same method for eleven hydrocarbon components showed further overall energy 

saving at 19 % [4]. Another case study which involved with three alcohol components also 

showed the same trend for the saving of 18 % total energy [5]. The case studies discussed 

earlier proved that driving force approach has a potential to enhance the energy saving in 

distillation columns sequence. 

 

On the other hand, thermal pinch analysis has become a well-established method in the 

heat integration of chemical and petrochemical industries which started from the research 

works of Linnhoff and Flower [6]. Therefore, by using the same concept of the thermal 

pinch analysis, the potential for further energy saving the driving force distillation 

columns sequence for 5-component alcohol mixture will be addressed in this paper. 

 

METHODOLOGY 

 

The data for the case study selected can be found in Table 1. The case study was adopted 

from Andrecovich and Westerberg [7]. The separation can be assumed as sharp separation 

process with saturated inlet condition. Based on the data in Table 1, driving force 

sequence was firstly determine. Then, the distillation columns sequence simulation was 

carried out by using Aspen HYSYS V9 software and analyzed in terms of energy saving 

from condensers and reboilers namely heating loads, cooling loads and total loads. Next, 

the related data including target and supply temperature and energy consumptions were 

extracted for thermal pinch analysis application. The temperature gap between hot/cold 

stream, ∆Tmin for analysis is fixed at 10 ℃. Then the problem table algorithm was 

constructed for potential energy saving calculation based on the comparison before and 

after pinch analysis application.   

 

Table 1. Feed compositions and input conditions for the selected case study [7] 

Input conditions  

Feed Compositions 

(Mole Fractions) 

 

Ethanol 0.25 

Isopropanol 0.15 

n-propanol 0.35 

Isobutanol 0.10 

n-butanol 0.15 

Feed Flow [kgmole/s] 0.139 

Pressure [kPa] 100 

Recovery of Components 0.98 

 

MAIN RESULTS 

 

Based on the driving force plot as shown in Figure 1, the sequences that had been 

analyzed can be found in Figure 2. The resulting analysis via thermal pinch approach is 

summarized in Table 2. 
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Figure 1. Driving force plot for the components pairing in the case study 

 

 
Figure 2. Driving force distillation columns sequence in the case study 

 

Table 2. Energy analysis of the case study 

Load 
Base Case Pinch  Saving 

(108 kJ/h) (108 kJ/h) % 

Heating 1.29 0.84 35.08 

Cooling 1.29 0.83 35.23 

Total 2.58 1.67 35.15 

 

The results in Table 2 shows that the energy saving for heating loads is 35.08 %, cooling 

loads is 35.23 % and 35.15 % for total loads. Therefore, it can be said that the thermal 

pinch analysis further the energy saving for driving force distillation columns sequence. 

Reason-wise, the location of pinch point is determined by the arrangement of the 

sequence that facilitates the existence of excess transferable heat between the utilities 

within the distillation columns [8]. This proved that thermal pinch analysis works very 

well with the driving force method for energy saving purpose. 

 

CONCLUSION 

 

This paper investigates the use of thermal pinch analysis for further the energy saving of the 

driving force distillation columns sequence of 5-component alcohol mixture. The driving 

force distillation columns sequence has been successfully simulated and based on energy 

analysis, the application of thermal pinch analysis improved the energy efficiency of the 

process by 35 %. The works can be further extended to other case studies which involved 

more components and also complex components case studies as well. 
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ABSTRACT 

Pigging is a process of doing various maintenances of transmission pipelines by using 

Pipeline Inspection Gauge (PIG). Pigging data can provide optimum information and help the 

practitioners of the Pipeline Integrity Management System (PIMS) to predict the thickness of 

the pipeline due to corrosion. However, the data is usually scattered and contains errors 

which can interfere the prediction process in modelling. Therefore, this paper discusses 

previous studies on issues related to the pigging data such as negative corrosion rate, and 

measurement errors and their solutions. Improvements on existing procedure are also 

discussed in this paper. The review will benefit those who are involved with the pipeline 

integrity system. 
 
Keywords: Pigging data, Erroneous data, Pipeline integrity management system 

 

INTRODUCTION 

Pigging data is a vital component of maintenance system. It can provide information such as 

corrosion behaviour, velocity, optimum interval and many more. Pigging data are substantial 

in predicting the next in-line inspection and the condition of the pipeline. Often, researchers 

focused on severe defects rather than small defects. However, defects growth is uncertain in 

nature. Both categories of defect need to be studied because there are possibilities of 

dramatical defects growth for small defects in the future [1]. 

 

ERRONEOUS IN PIGGING DATA 

Good inspection data will result in a good pipeline assessment, but the error in the 

inspection data is unlikely to be avoided. However, the error can be treated and it 

eventually improves the accuracy of the assessment. Figure 1 shows the factors that cause 

the erroneous in pigging data. 

 

Corrosion length detection 

Corrosion length has significant effect on assessment result. The length gives information 

to estimate the severity of a defect [1]. The detection of corrosion length for short deep 

defect is necessary, compared to long shallow defects [2]. It demonstrates that corrosion 

length needs to be considered in analysing the extreme data. 
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Temporal and Spatial corrosion  

Corrosion growth is of a random nature that implicates temporal and spatial corrosion. 

The spatial corrosion means the growth paths of different defects are different but 

possibly correlated [3]. If the defects are very close together, the tool accuracy decreases. 

Based on the inspection report, in most cases, the vendors will combine the individual 

defects as a group [2]. Each corrosion growth is different in manner. The combination of 

the defects can cause errors but this can be resolved by introducing a new probabilistic 

model to predict the corrosion growth.   

 

Inspection tool accuracy  

Characterization of accuracy is very important in distinguishing defects, components of 

pipeline and non-relevant indications which cause a “False calls” indication. “False calls” 

denote there is no defect or imperfection. Magnetic Flux Leakage (MFL) tools recognize 

signals from pipeline features including non-relevant indications [2]. Besides that, the 

speed of pig also plays an important role in reading the MFL signal. The conducted speed 

must be in a certain range in order to maintain the high quality of measurement [1].   

 

Internal condition of pipeline 

Different internal condition of pipeline will produce error in measurement. The time of 

inspection might be different between two inspections if the cleaning process of the pipeline 

is not conducted properly. The cleaning process must be conducted for every inspection so 

that the waste product such as wax will not disturb the measurement process [4].  

 

Inspection vendor 

Every vendor has different technologies in conducting the pigging process. Usually, the 

inspection tools by different vendors use different tool construction, calibration and accuracy 

[4]. 

 

 

 Figure 1. Factors of erroneous in pigging data 
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CONCLUSION 

The article explains arising issues in the area of pigging data that need to be paid attention to. 

Thus, improvements in the procedure will be introduced and hopefully, it can be an 

alternative to help the operators and researchers in enhancing the pipeline integrity 

management system.  
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ABSTRACT 

 
The 2015 Sabah earthquake on June 5 at Mw 6.0 suggests that the faulty lines around the 

tectonic landform in the region is active and, in future, the seismically active plate is capable 

of generating an even greater earthquake in terms of its magnitude or intensity scale. Thus, 

the main purpose of this study is to clarify the changes in the tectonic landform due to the 

ground displacement that occurred from the 10 km depth-earthquake with the strong evidence 

from the aftershocks within the seismic activity zone whereby geological hazard such as 

mud-flood becoming more frequent. Two scenes from Alos Palsar-2, level 1.1 datasets 

acquired on January 19, 2015 and June 22, 2015 were used to extract the deformation 

patterns cause by the earthquake.  A notable coherence distribution pattern was detected from 

an image generated via interferometric SAR (InSAR) analysis of the pre and post-earthquake 

SAR images which has been used for measuring a coherent deformation field in the study 

area. 

Key words: InSAR, earthquake, ground displacement 

 

INTRODUCTION 

 

An earthquake with maximum intensity has been categorized as very strong; VII 

according to Mercalli intensity scale, the seismic waves generated on June 5 2015 with 

the epicenter located at the coordinates of 5.987°N, 116.541°E (± 5.1 km) generated around 

309 phases with the rupture duration lasting about forty-nine seconds [1], [2]. The data-sets 

used were both acquired on ascending orbit with a range resolution at 4.29 m; azimuth 

spacing at 3.42 degree and off-nadir angle of 36.64 degree. The objectives of this study was 

to verify the extent of rupture zones from the ground motion and the travel distance of the 

earthquake (EQ) energy propagation waves. Alos Palsar-2 raw data-sets obtained from JAXA 

(Japan Aerospace Exploration Agency) were processed using ESA SNAP software covering 

all the basic InSAR processing; 1) interferogram formation; 2) coherence estimation; 3) 

topographic phase removal; 4) Goldstein phase filtering and 5) phase unwrapping. The final 

result derive from the interferogram with uneven concentration of coherence distribution 

through InSAR Alos Palsar-2 processing procedure that consists of prominent coherence 

pattern in certain location and exhibit low coherence in other location.  The low coherence is 
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due to the fact that the area is covered by vegetation and located in an equatorial region with 

frequent rainfalls that caused a very large temporal baseline between the two acquisition that 

mostly affect the vegetation areas [3],[4]. The unwrapped interferogram also displayed a 

large topographic residual due to large elevation problems that cannot be remedial with a 

coarse resolution of Digital Elevation Model (DEM). In this study to analyze the 

characteristics of the seismic rupture originated from the 6.0 Mw earthquake, InSAR data 

was used to show the seismic slip pattern and the results were discussed in terms of the 

wrapped InSAR map and the coherence map produced supported by other seismic and 

ground motion data [5], [6].  

 

MAIN RESULTS  

As shown in Figure 1, Peak Ground Acceleration (PGA) map layer obtained from USGS 

was overlay with the coherence image generated from InSAR processing. Coherence 

distribution pattern was clearly visible from the area around the 6.0 Mw earthquake and at 

approximately 40 km from the south-east (SE) of the epicenter. The results indicate that 

the rupture zones go beyond the boundary of even maximum PGA; between 9.2% g to 

18% g, proving the instability of the mountainous area. Aside from the indicated areas; 

interferometric coherence was significantly lost in the proximity of weak PGA, at a far 

distance from the hypocentral area. 

 

 
Figure 1. PGA layer obtained from USGS was overlay on a coherence image generated 

from Alos Palsar-2 data-sets 

 

CONCLUSION 

The main purpose of this study to verify the existence of crustal deformation due to the 

previous 6.0 Mw earthquake in Ranau is fairly achieved due to many constraints mostly 

due to the noises presented either contributed by the data-sets; from the InSAR processing 

or from the geolocation of the region under study. However, the analysis made using 

merely InSAR results were not enough as further analyses using other form of data and 

other InSAR processing techniques such as Persistent Scatterers (PS) and Small BAseline 

Subset (SBAS) will provide a high coherence image with distinctive ground 

displacement.  
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ABSTRACT 

The structural modification of crystallinity of ion induced copper (Cu) doped carbon 

nanofiber (CNF) was observed carefully by in-situ transmission electron microscopy (TEM) 

facilities during bias voltage on the CNF. The initial TEM observation of the Cu-doped CNF 

showing that it was consist mixture of amorphous carbon and very fine crystalline Cu 

structure which small Cu particles randomly dispersed and covered by amorphous carbon. 

The fibrous solid amorphous structures of ion induced CNF significantly changes to single 

crystalline encapsulated graphitic structure due to the Joule Heating with dramatic 

improvement of graphitization of CNFs from amorphous to crystalline. The latter structure 

significantly similar to multi-layered graphenes structure. Direct observation of in-situ TEM 

results will provide very useful information about the graphene structure formation and the 

critical information of solid phase reaction of graphene synthesis mechanism. 

Key words: In-situ TEM observation, ion irradiation method, carbon nanofibers, joule heating 

 

INTRODUCTION 

The carbon nanomaterials such as carbon nanotubes (CNTs), CNFs and graphene have 

attracted a significant interest as an efficient electron emitters due to their potential 

application in the future flat panel displays, electron beam instruments, x-ray sources etc 

[1-7]. There are several advantages of the carbon nanomaterials based electron emitter 

such as very high aspect, sharp tip, chemical inertness etc. leading to restrain the applied 

voltage to emit electrons even at very low vacuum pressure [8]. In general, CNTs and 

graphene are usually synthesized at high temperature growth process [9-11]. On the 

contrary, ion induced CNFs can be fabricated at low temperature even at room 

temperature. Recent progresses have shown that ion induced CNFs can be directly 

fabricated on a transparent polymer surface and copper plate also [12-13]. Due to 
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exceptional amorphous properties of CNFs, the fabrication of CNFs usually does not need 

details information of temperature and annealing process. Graphene have similar 

synthesis method like CNTs which usually require high temperature process. The growth 

mechanism of CNTs and graphene still involve in details explanation in order to obtain 

perfectly desired properties of CNTs and graphene. The observation of graphitic structure 

of CNTs and graphene can be only performed under powerful microscope such as TEM 

and scanning transmission electrons microscope (STEM). However, the growth formation 

layer by layer of CNTs and graphene can be only observed by in situ TEM facilities that 

require external piezo devices equipped in the special TEM holder. In the previous work, 

we have discussed the formation of CNT from CNF using in situ facilities during field 

emission process. We believed that the graphitic formation could be controlled by in situ 

TEM facilities. Hence, in this work we challenged the direct observation of graphenes 

layers formation from Copper (Cu) incorporated CNF using in situ TEM facilities.  

 

MAIN RESULTS 

 

Figure 1(a-c) show the TEM images of Cu incorporated CNFs. The Cu incorporated 

CNFs was approximately 1 μm in length and 200 nm in diameter (Figure 1(a)). The inset 

image shows the selected area electron diffraction (SAED) pattern of the Cu incorporated 

CNF. From the SAED pattern results it shows that Cu incorporated CNF consist of 

dominant diffraction spots of C 120, C 010, Cu 111 and Cu 220. Figures 1(b) shows the 

fibrous structures of the Cu incorporated CNF in high magnification at the fiber part 

revealing that dispersion of several polycrystalline nanostructures in the amorphous 

carbon matrix. Further investigation of dark field images from SAED pattern indicated 

that Cu particles dispersed randomly in the amorphous carbon structure. 

 

CONCLUSION 

 

In summary, significant structural transformation of a Cu incorporated CNF fabricated on Cu 

foil was observed using in situ TEM facilities. After the applied bias voltage, the dramatic 

change in the Cu incorporated CNF structure from fibrous amorphous and/or very fine 

crystallites to single crystal encapsulated graphitic structure was observed. The randomly 

dispersed Cu nanoparticles was agglomerated and formed into single crystalline structure 

whilst amorphous carbon transformed into graphitic structure and covering the single 

crystalline particle. Joule heating would be responsible for the structural change of the Cu 

incorporated CNF. 

 

 

 

 

 

 

Figure 1. (a) TEM image of the intact structure of Cu incorporated CNF before bias voltage. 

(Inset show the selected area diffraction pattern). (b) The high magnification of TEM images 

of the fiber show the polycrystalline structure dispersed in amorphous carbon. (c) The dark 

field image shows the distribution of Cu particles in the carbon amorphous structure. 
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ABSTRACT 
 

Chitosan is a polyelectrolyte with reactive functional groups, gel-forming capability, high 

adsorption capacity and biodegradability. In addition, it is innately biocompatible and 

non-toxic to living tissues as well as having antibacterial, antifungal and antitumor 

activity. These features highlight the suitability and extensive applications that chitosan 

has in medicine. In this study, a chitosan biopolymer nanoparticles (CNPs) was 

synthesize through ionic gelation method using sodium tripolyphosphate (TPP) 

crosslinker. The nanoparticles is the mixed with diallyl disulfide (DADS) with ratio of 

CNPs:DADS 1:1 and CNPs:DADS 1:2 to form complexes. The CNPs and CNPs-DADS 

complexes formed was then characterized by Fourier-transform infrared spectroscopy 

(FTIR), Thermogravimetric analysis (TGA), Scanning electron microscopy (SEM), 

Scanning Electron Microscopy with Energy Dispersive X-ray Spectroscopy (SEM-EDX), 

and Transmission electron microscopy (TEM). Result shows that the CNPs was 

successfully synthesis. The CNPs-DADS complexes formation was confirmed through 

SEM-EDX and TGA. Higher DADS content does not produced significantly different 

compared to lower DADS content. 

 

INTRODUCTION 

For the past decades, numerous work has been done to assess the potential used of 

chitosan in many biomedical applications. Chitosan is the biocompatible and 

biodegradable natural biopolymer which derived from the exoskeleton of crustacean, 

insect and fungi [1]. Chitosan composed of numerous fascinating characteristic such as 

biocompatibility, non-toxicity, less allergenic, antitumor, antimicrobial, and antioxidant 

properties [2].These advantages of chitosan have a potential to increase through 

modifications. Diallyl disulfide (DADS) is an oil-soluble organosulfur compound derived 

from garlic, and is known to be beneficial to human health [3]. Garlic and its organosulfur 

compound can cause reduction of risk factors for cardiovascular diseases, reduction of 

cancer risk, antioxidant effect, antimicrobial effect, and enhancement of detoxification 

foreign compound [4], and also influence hemostatic balance [5]. Chitosan nanoparticles 
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(CNPs) can be produce by emulsion cross linking, spray-drying, reverse micellar method, 

template polymerization, polyelectrolyte complex, and precipitation and ionotropic 

gelation method [6]. In this study, chitosan nanoparticles was synthesised using Sodium 

tripolyphosphate (TPP) cross-linker through ionic gelation method. The CNPs formed is 

then mixed with the DADS to form Chitosan-DADS complexes. 

 

MAIN RESULTS 

 

Figure 1. FTIR spectroscopy of the chitosan nanoparticles (CNPs), CNPs-DADS complexes 

ratio 1:1 (CNPD1), CNPs-DADS complexes ratio 1:2 (CNPD2). 

 

 
 

Figure 2. SEM-EDX nanoparticles (CNPs), CNPs-DADS complexes ratio 1:1 (CNPD1), 

CNPs-DADS complexes ratio 1:2 (CNPD2). 
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CONCLUSION 

 

Chitosan, with its exciting properties, is one of the most promising bio-based polymers for 

drug delivery, tissue engineering, gene therapy and many more. The modification of the 

chitosan give more advantages of its natural properties to be used in many fields. In this 

study, chitosan nanoparticles (CNPs) was synthesized and reacted with diallyl disulfide 

(DADS). The result shows that CNPs and DADs complexes formation was formed. The 

formed particles will be further analyses to evaluate their biocompatible properties to as an 

additives in haemodialysis membranes. 
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ABSTRACT 

Malaysia is known as a developing country with increasing number of population, thus 

increasing in demand for electricity. In 2010, 40% of electricity in Malaysia is generated by 

coal power plants. Thus, there will be an abundance of coal ash that can be reused in order to 

minimize the waste. Previous researchers have opted the use of these coal ash for stabilizing 

problematic soils. This is one of the movements done in order to implement sustainability in 

the construction field. Hence, this paper aims to review recent reutilization technique of coal 

ash such as fly ash and bottom ash in soil improvement. In addition, the suitable method in 

fully utilizing this waste in the geotechnical field is discussed. Based on extensive review, it 

was found that fly ash and bottom ash is beneficial to enhance soil characteristics, thus 

increasing its workability. Fly ash would reduce swelling and helps in increasing strength of 

soil due to its pozzolanic properties while bottom ash could be used as a replacement of 

construction materials. Hence, extensive research should be done on soil stabilized with coal 

ash which would not only improve soil properties but also reduce waste generated by these 

coal ash power plant. 

Key words: Fly ash, Bottom ash, Sustainability, Soil stabilization  

 

INTRODUCTION 

 

There are several fuel sources such as coal, oil, natural gas or nuclear energy to produces 

heat. [1] said that gas remains as the main fuel source for the generation industry but coal is 

gaining favor in the electricity industry.  

The increased rate of power plant produced coal ash in order to generate fuel causes 

higher negative effects on the environment. The coal ash generated was deposited either 

in a dry landfill over a vast area of land which is impossible in urban areas or in a special 

pond for ash dumping which also has its shortcomings. From [2], Tanjung Bin power 

plant generates about 180 tonnes of bottom ash and 1620 tonnes of fly ash from 18,000 

tonnes of coal burning daily. Generally, when the coal is burned, about 80 to 90% of the 

ash are recovered as Fly ash and the remaining 10% to 20% of coal ash burned is bottom 

ash and found at the bottom of the furnace. 

Commonly, fly ash is well known due to its commercial value in cement production and 

concrete industry meanwhile bottom ash is reused as material replacement in geotechnical 
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works such as soil replacement and road embankment. However, there is still limited 

efforts on reusing and recycling of bottom ash and fly ash as a stabilizer component in 

soil stabilization method for the geotechnical industry. This is due to the lack of research 

in terms of the physical properties, engineering properties of bottom ash-fly ash addictive 

as stabilization elements. 

The recycle or reuse of bottom ash and fly ash can contribute to a high rate of recycling 

or disposal rate. This is due to the production rate of waste coal ash is much higher than 

its recycle rate. This will affect the environment in a negative manner. By practicing the 

application of bottom ash-fly ash mixture as a soil stabilizer agent, it can reduce the cost 

of construction and simultaneously decrease the waste generation. Hence, this will be an 

efficient approach to preserve the environment. 

 

FLY ASH 

 

Fly ash consists of fine particles in texture and varies between fine silts and fine sand [2]. 

Other than that, it consists of silt-sized particles which are spherical and typically ranged 

between  0.001 to 2mm in size [3]. Thus, it tends to get easily blown away by wind when dry. 

However, the fineness of fly ash is one of the important properties that helps in generating 

pozzolanic reactivity which is due to the fine particles sizes of fly ash contribute to the high 

specific area  [4].  

The colour of fly ash can be observed based on chemical composition as it commonly ranges 

from gray to black in colour and has glassy appearance [5]. There are two categories of the 

fly ash which are Class C, which is generally derived from sub-bituminous coals and consist 

primarily of calcium alumino-sulfate glass, as well as quartz, tricalcium aluminate, and free 

lime (CaO) and Class F which are typically found from bituminous and anthracite coals and 

consist primarily of an alumino-silicate glass, with quartz, mullite, and magnetite also 

present. [4], [6], [7] 

 

BOTTOM ASH 

 

Bottom ash is a coarser component of coal ash. It is granular and an incombustible by-

product of coal combustion when compared with fly ash. Besides, compared to fly ash 

that found could be found floating from the power plant’s boiler, bottom ash is collec ted 

from the bottom of furnaces due to its properties of high density and bigger in size.  

Bottom ash is dark grey or black in colour and porous in nature. The main elements are 

glass, magnetic metals, minerals, synthetic ceramic, paramagnetic metals and unburned 

organic matter[5]. However, bottom ash is not quite as useful as fly ash and it commonly 

disposed of off either dry or wet to an open area or artificial lagoon. 

 

CONCLUSION 

 

Based on previous studies, it could be concluded that there is an alarming need to reused or 

reutilize waste coal ash for soil stabilization. Coal ash consists of fly ash and bottom ash. Fly 

ash could dramatically reduce swelling and shrinkage characteristics.  While bottom ash 

could be reused as replacement of construction material such as road base material, fine 

aggregate in concrete and structural fillers. Hence, both could be reused to enhance the 

workability of soil while simultaneously reducing the abundance of coal ash waste. 



 

 

ENGINEERING                                                                                  227 

Acknowledgment: The authors would like to express their deep gratitude to the Ministry of 

Higher Education Malaysia and Universiti Teknologi Malaysia for providing financial 

assistance under Research University Grant – Tier 1(Q.J130000.2522.19H57). 

 

REFERENCES 

1. Kamruzzaman, A. H., Chew, S. H. and Lee, F. H. Structuration and Destructuration Behavior of Cement-

Treated Singapore Marine Clay.  Journal of Geotechnical and Geoenvironmental Engineering, 135(4), 

(2009), pp. 573–589.  
2. Marto, A. et al., 2013. Shear Strength Improvement of Soft Clay Mixed with Tanjung Bin Coal Ash. 

APCBEE Procedia, 5, (2013), pp.116–122. 

3. Latifi, N., Marto, A., Rashid, A. S. A. and Yii, J. L. J. Strength and Physico-chemical Characteristics of Fly 

Ash–Bottom Ash Mixture. Arab. J. Sci. Eng., vol. 40, no. 9, (2015), pp. 2447–2455. 

4. Ranjbar, N., Mehrali, M., Behnia, A. and Alengaram, U. J. Compressive strength and microstructural 

analysis of fly ash/palm oil fuel ash based geopolymer mortar. J. Mater., vol. 59, (2014), pp. 532–539. 

5. Huang, Y. , Bird, R. N. and Heidrich, O. A review of the use of recycled solid waste materials in asphalt 

pavements. Resour. Conserv. Recycl., vol. 52, no. 1,(2007), pp. 58–73. 

6. Kim, B., Prezzi, M. and Salgado, R. Geotechnical Properties of Fly and Bottom Ash Mixtures for Use in 

Highway Embankments. J. Geotech. Geoenvironmental Eng., vol. 131, no. 7, (2005), pp. 914–924. 

7. Nordin, N., Abdullah, M. M. A. B., Tahir, M. F. M., Sandu, A. V. and Hussin, K. Utilization of Fly Ash 

Waste as Construction Material. Int. J. Conserv. Sci., vol. 7, no. 1,(2016), pp. 161–166. 
8. Chimenos, J.M. et al. Characterization of the bottom ash in municipal solid waste incinerator. Journal of 

Hazardous Materials, 64(3), (1999), pp.211–222.  

 

 

 

  



 

 

ENGINEERING                                                                                  228 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

ISOLATION AND IDENTIFICATION OF PHOTOSYNTHETIC 

BACTERIA FROM ANTARCTIC WITH ANTIBACTERIAL 

ACTIVITY  
 

Fatin Syahirah Othman*1, Shaza Eva Mohamad2, Koji Iwamoto3, and Zaharah 

Ibrahim4 
 

 
1, 2,3,5Malaysia-Japan International Institute of Technology , Universiti Teknologi Malaysia, 54100, 

Kuala Lumpur , MALAYSIA. 

(E-mail: chaira1993@gmail.com, shaza@utm.my, ivanov@biol.tsukuba.ac.jp) 
4 Faculty of Biosciences and Medical Engineering, Universiti Teknologi Malaysia, Johor, 

MALAYSIA. 
(E-mail: zaharah@utm.my) 

 

ABSTRACT 

 
The search for new antibiotics is on the rise because of the growing threat of antibiotic 

resistance. Once the antibiotics failed to work, people are at risk of dying of common 

infections, routine operations become difficult to perform; making millions of lives at risk. In 

our study, it was found that photosynthetic bacteria can provide a good potential source of 

another group of antimicrobial compounds known as photoantimicrobial compounds. This 

psychrotrophic bacteria was isolated from Antarctic and grew well at temperature ranging 

from 10oC to 30oC. This implies minimum energy usage by the bacteria contributing to 

energy saving for its bioprocessing. The photosynthetic bacteria were successfully isolated 

using acetate medium. The bacteria known as B1, was rod shape, Gram negative and possess 

bacteriochlorophyll a and b that are usually found in photosynthetic bacteria. Generally, 

growth of both gram negative and gram positive bacteria such as Escherichia coli and 

Staphylococcus aureus were inhibited eventhough it was more effective towards 

Staphylococcus aureus.  Hence, it may be concluded the bacteria has the ability to produce 

wide spectrum antibiotic.  The bacteria were identified as Stenotrophomonas sp. via 16S 

rRNA analysis. 

 
Key words: Antarctic, antibacterial activity, bacteriochlorophyll, photosynthetic bacteria 

 

INTRODUCTION 

The Antarctic surrounding was reported to have a limited diversity of plants and animals but 

highly diverse of microbial diversity (1). Antarctic also has a high frequency of pigment 

production in ice cores, glaciers, or marine surface waters (2). Therefore, lack of microbial 

studies in Antarctic makes it a valuable place for all types of scientific research (3). Recently, 

there is a need to produce new antimicrobials due to the increase cases of antimicrobial 

resistance bacteria. Photosynthetic bacteria can produce photoantimicrobial compounds 

which are the alternative to the rising of antimicrobial resistance bacteria. Photosynthetic 

bacteria seem to be another good potential source for the production of new antimicrobial 

compounds which have been reported to have lower antimicrobial resistance. Hence, this 
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study will help to identify potential antibacterial activity of photosynthetic from Antarctic 

marine water sample.  

 

MATERIALS AND METHODS 

 

For cell growth, sea water samples from the Schollaert Channel, Antarctic were 

inoculated and grown in acetate (4) and succinate medium (5). Dilution streaking method 

was employed to isolate pure bacterial culture from the mixed culture. Photosynthetic 

pigment analysis was done to screen the presence of pigment such as bacteriochlorophyll 

a and b, and caretonoid in the bacteria within a range of 200-1100 nm. For antibacterial 

activity, liquid culture of isolated photosynthetic bacteria, Escherichia coli (Gram 

negative bacteria) and Staphylococcus aureus (Gram positive bacteria) were used in this 

analysis. 16srRNA sequence analysis was also conducted in this study. 

  

MAIN RESULTS 

 

This psychrotrophic bacteria was isolated from Antarctic and grew well at temperature 

ranging from 10oC to 30oC. This implies minimum energy usage by the bacteria 

contributing to energy saving for its bioprocessing. The isolated bacteria (B1) were a 

gram negative bacteria and the cellular morphology was rods. From pigment analysis, the 

bacteria has two main peaks at 800 and 850 nm that can be associated with the presence 

of bacteriochlorophyll a and b (6) that indicate it was possibly a photosynthetic bacteria. 

 

For antibacterial activity, control culture that did not contain any photosynthetic bacteria 

showed 0 % of growth inhibition for both bacteria (E. coli and S. aureus). From this 

analysis, B1 was more effective toward the inhibition of E.coli growth at the inoculum 

concentration of B1 below than 25 %. Meanwhile, at inoculum concentration more than 

25 %, B1 was more effective to both. Therefore, B1 has the potential to become a new 

antibiotic possibly a wide spectrum antibiotic since it is effective for both Gram positive 

and Gram negative bacteria. 

 

B1 was found to be closely related to Stenotrophomonas maltophilia strain AM3-1 with 

99% homology and Stenotrophomonas maltophilia JB5-1 with 99% homology. The strain 

was then designated as Stenotrophomonas sp. SZB2. Stenotrophomonas maltophilia is a 

gram negative purple photosynthetic bacteria (7).  

 

CONCLUSION 

 

B1 has the potential to become a new broad spectrum antibiotic effective to both Gram 

positive and Gram negative that can be an alternative to the rising antimicrobial resistant 

bacteria. B1 was identified under genus Stenotrophomonas, thus designated as 

Stenotrophomonas sp. SZB2. 
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ABSTRACT 

 
A new adsorbent was synthesized using polyethylenimine (PEI) on the carbon black to 

remove aspirin from aqueous solution.  In this study, adsorption performance of modified 

carbon black by polyethylenimine (PEI) on aspirin is investigated.  Batch adsorption studies 

were performed to evaluate the effects of contact time, pH solution, temperature and initial 

concentration on the adsorption of aspirin.  For this study, the carbon black obtained from the 

pyrolysis of tire waste is used as a precursor for low-cost adsorbents.  The carbon black is 

treated by 1M of hydrochloric acid solution to remove ash and sulphur content. Then, the 

treated carbon black is modified by impregnation with PEI in one to one weight ratio within 

24 hours at 65°C and then cross linked with 1% (w/v) glutaraldehyde solution for one hour.  

The adsorption rate of aspirin by modified carbon black is rapid from 20 minutes to 60 

minutes and reach equilibrium.  Hence, the optimum contact time for this study is 60 minutes 

with 59.96% of aspirin removal and 29.98 mg/g adsorption capacity.  The best performance 

for pH solution, temperature and initial concentration were observed at pH 3 (26.1 mg/g), 

30°C (26.9 mg/g) and 20 ppm (40.96 mg/g) respectively. 
 

Key words: Aspirin, Adsorption, Polyethylenimine, Waste tire, Modified adsorbent 

 

INTRODUCTION 

Improper disposal of pharmaceutical waste might be hazardous that can contribute to the 

contamination of water supplies.  Biomedical waste in Malaysia is expected to reach 33000 

tonnes per year by 2020 [1].  Many previous studies mentioned that traditional or 

conventional wastewater treatment method are not sufficient as the pharmaceutical waste are 

not completely removed [2].  There are several advanced treatment methods that can be used 

to treat pharmaceutical waste such as autoclaving, ion-exchange, advanced oxidation process 

and biological treatment [3].  However, adsorption has become the most efficient method to 

treat pharmaceutical waste due to its cost effectiveness and simple design [4]. 

 

Disposal of tire waste become an issue because they are immune with biological degradation.  

In this study, tire waste has become the precursor of low-cost adsorbent.  The pyrolysis of tire 
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waste is producing carbon black which suitable for the low-cost adsorbent due to higher 

carbon content.  At the same time, the usage of solid product as an adsorbent can overcome 

the problem of tire waste management. 

The usage of current commercialized activated carbon is limited due to its high operating cost 

which is consuming energy during the activation step.  Due to this problem, this study is 

conducted to explore new adsorbents which are cheaper and environmental-friendly.  Tire 

waste is highly abundant in Malaysia and can be one of the potential sources for low-cost 

adsorbent.  Hence, this study will explore on the modification of carbon black by 

polyethylinimine (PEI) as the adsorbent on the adsorption of pharmaceutical compound 

without any activation step. 

 

There are two objectives of this research which are to modify carbon black by PEI and to 

study the effect of various parameters on the adsorption of aspirin.  The raw carbon black is 

treated by 1M of hydrochloric acid (1000 ml) and then modified by PEI using one to one 

weight ratio of carbon black to PEI. The adsorption studies were conducted on the effect of 

contact time, effect of pH solution, effect of temperature and effect of initial concentration. 

 

MAIN RESULTS 

 

Figure 1 shows the effect of contact time on the removal of aspirin by modified-carbon 

black with initial concentration of aspirin at 100 ppm, 0.1 g adsorbent dosage, at room 

temperature and original pH.  The experiment was conducted until 150 minutes that 

shows the equilibrium time.  Samples were collected and measured at 10 minutes interval for 

the first 30 minutes and then 30 minutes interval after that till equilibrium time. 
 

 
Figure 1. Effect of contact time on the adsorption of aspirin 

 
The trend observed was increasing adsorption rate of aspirin with increasing of contact time until 

it became equilibrium.  The equilibrium contact time of adsorption aspirin was achieved in 60 

minutes.  It could be seen from the Figure 1 with rapid adsorption rate in the first 60 minutes and 

after that it became constant.  High percentage of removal was attained in 59.96% with 29.98 

mg/g.  
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The rapid adsorption of aspirin in the early stage was attributed to the large number of vacant 

sites which were still available at the surface of adsorbent.  Thus, it had contributed high 

adsorption at the initial stage.  With the increasing of time, the active sites of adsorbent were fully 

occupied by the solute molecules.  Hence, it was increased the resistance of aspirin aggregation 

diffused deeper into the adsorbent which has reduced the adsorption rate till achieved the 

equilibrium stage. 
 

CONCLUSION 

 

The modified carbon black by PEI was used as low-cost adsorbent to remove aspirin from 

aqueous solution.  From the screening test, carbon black was treated with HCl to remove ash and 

sulphur content and modified by PEI to improve the adsorption capacity.  The adsorption of 

aspirin was conducted based on effect of contact time from 10 to 150 minutes.  The result 

obtained shows the adsorption study has reached equilibrium time within 60 minutes.  The best 

removal of aspirin at this time is 59.96% with 29.98 mg/g adsorption capacity.  As a conclusion, 

the results obtained has proved that modified carbon black has an ability to adsorb aspirin 

from aqueous solution which can be used practically in wastewater.   
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ABSTRACT 

Poly(vinyl alcohol) (PVA) makes good hydrogel-based medical devices. It poses good 

mechanical properties, biocompatibility and biodegradability. К-carrageenan (К-CRG) is 

a natural polymer with ability to form gel by manipulation of temperature. This paper 

studied the effects of к-CRG on PVA hydrogel in drug delivery application. Freeze-

thawed hydrogels were loaded with methylene blue as drug model.  Results show better 

drug loading and delayed drug release after addition of CRG. Hydrogel containing 3% CRG 

has the highest loading which its drug remaining is 1.618 A, whereas the release of drug model 

decreased with increasing carrageenan content. The study proved that the presence of к-

CRG in PVA hydrogel may improves its drug delivery properties.  

Key words: Hydrogel, Polyvinyl alcohol, Carrageenan, Freeze-thawing, Drug delivery 

 

INTRODUCTION 

Hydrogel is a water-swollen polymeric material that able to absorb water in its structure 

without dissolving. These abilities are contributed by the hydrophilic functional groups on the 

polymer backbone and the crosslinks between the network chains [1]. Hydrogel can be 

prepared in several ways including physical cross-linking, chemical cross-linking, grafting 

polymerization, and radiation cross-linking. Among these, physical cross-linking through 

freeze-thawing is the most preferable in biomedical application because it does not require 

any cross-linker agents that are toxic to human [2]. Freeze-thaw involves repeated cycles 

of freezing at −20 °C and thawing at room temperature. This technique also did not 

require extreme high or extreme low temperature in which are difficult to achieve, control 

and maintain. Freeze-thawing promotes the formation of microcrystal in the structure [2]. 

It has better mechanical properties than hydrogels prepared by other method due to the 

existence of crystalline regions that serve as physical crosslinks [3]. The increase in 

number of freeze-thaw cycles reinforced existing crystals structure.  

 

mailto:firstauthorsname@aaaa.bbb


 

 

ENGINEERING                                                                                  235 

Poly(vinyl alcohol) (PVA) hydrogel has been widely used in many applications. For 

instance, tissue scaffolds, cardiovascular graft, contact lenses, drug delivery system, and 

artificial muscle and membranes [4]. PVA is a synthetic polymer that poses a good 

mechanical properties, biocompatibility and biodegradability. К-carrageenan (К-CRG) is 

a sulphated polysaccharide extracted from red seaweeds. It has large, highly flexible 

molecules that curl up forming helical structures [5]. This gives them the ability to form a 

variety of different gels at room temperature. Carrageenans are widely used in the food 

and other industries as thickening and stabilizing agents [6]. Previously, PVA have been 

incorporated with alginate, chitosan, starch, dextran, glucan, gelatin, poly (N-

isopropylacrylamide), and poly(vinyl pyrrolidone) [7]. They exhibited improved thermal 

stability, biocompatibility, mechanical properties, and physicochemical properties. 

Polymers either natural or synthetic have been extensively used as drug delivery device [8]. 

Both PVA and CRG have undergo numerous studies for drug delivery but none have 

studied the relation of both blend to the loading and release properties [4,6].  

 

Here, we sought to study the effects of к-CRG addition into PVA hydrogel to the loading 

and release of drug model. Methylene blue (MB) was used as the drug model. К-CRG of 

different concentrations were added to 60 ml of distilled water and stirred for 1 hour. The 

temperature of к-CRG solution was brought to 90˚C, maintained for 10 minutes. Then at 

60˚C, 4.5g of PVA was added gradually to avoid lumps. The temperature of the mixture 

was brought down to 45˚C and then was poured into a clean petri dish and wrapped with 

paraffin film. The petri dish was placed into a freezer (-20˚C). After 24 hours, the petri 

dish was thawed at room temperature for another 24 hours. The process of freezing and 

thawing was repeated for another 2 cycles. К-CRG  was added at 0, 1, 3 and 5 % with 

respect to PVA amount.  

 

Loading of drug model MB was done by 24 hour immersion of hydrogel inside 60 mL 

MB solution. After that, the MB solution was tested to ultraviolet -visible spectroscopy for 

after loading absorbance reading. Next, the study of drug release was conducted within 1 

and 5 days. The MB-loaded hydrogel was left submersed in 60 ml phosphate saline 

solution at 37˚C. At predetermined time interval, 10 ml sample of the MB solution was 

taken and be replaced with another 10 ml of fresh medium. By maintaining the volume, 

sink condition of the system was kept constant. Samples were analysed by using 

ultraviolet-visible spectroscopy.  

 

MAIN RESULTS 

 

Table 1. Concentration of MB solution after 24 hours hydrogel immersion 

 

Hydrogel Drug remains after absorption by hydrogel (A) 

PVA 3.936 

PVA/CRG1 2.847 

PVA/CRG3 1.618 

PVA/CRG5 1.711 
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Figure 1. Release of methylene blue over time. 

 

CONCLUSION 

 

The study of к-CRG in PVA hydrogel will help to better understand the effects of polymer 

blend hydrogel in drug delivery. Major advantages can benefits pharmacology application by 

utilising hydrogel material in conducting extended drug delivery. This study proves that the 

presence of к-CRG in PVA hydrogel may improves its loading efficiency and extend the 

delivery of drug to optimized the drug efficacy in body.  
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ABSTRACT 

Halloysite nanotubes have been recognized as an alternative for carbon nanotubes as drug 

carrier because they are more economic and less harmful to human and environment. They 

possess unique chemical composition that allows loading of positively and negatively 

charged active ingredients. Here, halloysite was successfully loaded with diclofenac sodium 

and benzalkonium chloride by using vacuum suction method. The pore size distribution 

showed decreasing lumen volume of nanotube after loading of drug models. The relationship 

between halloysite to drug ratio and the loading of drug were studied in terms of entrapment 

efficiency, loading capacity and adsorption capacity. Significant relation can be observed as 

to have proper understanding on the loading optimization of drugs into halloysite.    

Key words: Halloysite nanotube, Drug loading, HNT to drug ratio  

 

INTRODUCTION 

Halloysite nanotubes (HNTs) are natural-occurring clay material with many interesting 

characteristics. Two-layered aluminosilicate mineral (Al2Si2O5(OH)4∙2H2O) constructing 

HNT tubules are composed of tetrahedral Si-O and octahedral Al-OH. Their versatile 

potentials are mainly due to the unique inner and outer surface chemistry, nanoscale lumen, 

high aspect ratio, and eco-friendly characters. The contrasting chemical composition between 

outer and inner surfaces is expected to affect the charges carried by the tubes at different pH 

[1]. At low pH, the lumen carries positive charge while the outer surface carries negative.  

 

These features of HNT offer promising application in delivering active compounds. HNTs 

have been successfully loaded with several drug models like curcumin [2-3], 5-amino 

salicylic acid [4-5], tetracycline hydrochloride [6-7], sodium d-pantothenate [8], 2-

(diphenylmethoxy)-N,N-dimethyletha-namine hydrochloride [9], doxorubicin [10-11], 

and resveratrol [12]. Drug loading can be either inside lumen of HNT or grafted onto 

HNT surface. Both were subjected to controlled release of drugs. One of the big 

advantages of HNT is its possibility for directional release through tube ends.   Compared to 

carbon nanotubes (CNTs), HNTs cost lesser, non-toxic to human body and non-hazardous 

to the environments [13-14]. 
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In this study, we aim to observe the relationship between HNT to drug ratio and the 

loading of drug. Two types of drugs were used as drug models. They are diclofenac 

sodium (DS) as anionic drug and benzalkonium chloride (BKC) as cationic drug. Certain 

amount of HNT powder was added to concentrated drug solution (1.98%) with 1 hour 

stirring. The mixture was then transferred to vacuum desiccator for 15 minutes and cycled 

back to atmospheric pressure for 5 minutes in order to replace the entrapped gas with the 

saturated solution.  This process was repeated two additional times to ensure optimum 

loading. Next, the solution was centrifuged at 3000 rpm for 1 hour to remove the excess 

drug.  The supernatant was collected and analyzed via a UV spectrophotometer. The 

HNT-drug powder was washed three times with distilled water and then air dried. 

 

MAIN RESULTS 

 

The pore size distribution displays a peak at 10 nm which indicates the lumen of HNT. HNT 

has decreased in pore volume from 0.064 cm3/g to 0.042 cm3/g and 0.058 cm3/g for DS and 

BKC respectively (Figure 1). Table 1 shows the effects of HNT to drug ratio to the 

entrapment efficiency, loading capacity and adsorption capacity.  

 

 
 

Figure 1. Pore size distribution of HNT, HNT-DS and HNT-BKC. 

 

Table 1. Effects after loading of different ratios of HNT to drug amount 

Drug type 
Ratio 

(HNT:drug) 

Entrapment 

efficiency (%) 

Loading 

capacity (%) 

Adsorption 

capacity (mg/g) 

DS 

(anionic) 

1:2 99.153 66.477 1983 

1:1 99.162 49.79 991 

3:2 99.160 39.798 661 

BKC 

(cationic) 

1:2 97.079 66.005 1940 

1:1 98.274 49.565 980 

3:2 97.893 39.490 653 

 

CONCLUSION 

 

This study utilized vacuum suction to optimize the loading of 3 different ratios of HNT: drug 

to better understand the effects on entrapment efficiency, loading capacity and adsorption 

capacity. The loading can be affected by two main factors which are the entrapment sites 

available and the concentration gradient. This will be a helping tool in order to achieve the 

loading optimization of drugs into halloysite to fit desired application.  
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ABSTRACT 

In recent years, wireless charging is gaining attention and it is also getting commonly found 

in charging and powering up implantable medical devices given the numerous advantages 

such as mobility freedom and convenience. However, the utilization of the wireless charging 

technology into this context is still very limited due to its low performance of efficiency. 

When the transmitter and receiver coils size are being scaled down, the performance in terms 

of transfer efficiency and transmissible distance is greatly reduced. Inefficient power transfer 

means an improper powering of these biomedical devices, which can critically influence the 

normal operations of the biomedical devices. For this reason, a proper impedance matching 

technique has to be modeled to tackle the unequal impedance for both transmitter and 

receiver circuit. It is achieved by firstly derive the formula of impedance for both transmitter 

and receiver circuit. The derived formula will then be modeled and simulated using Agilent 

ADS. Through this simulation, a set of parameter of frequency, inductance, capacitance and 

resistance will be studied and fine-tuned to achieve optimum transmission range and 

efficiency of power transfer. The optimum efficiency is expected to be above 50 percent. The 

EMC and electromagnetic field will also need to be tested through experiments to make sure 

it would not violate any safety regulations. 

INTRODUCTION 

There are several methods to transmit power wirelessly. For example, radio frequency (RF), 

inductive coupling, laser, ultrasonic and magnetic resonant coupling. However, not all of 

them are applicable when come to the applications with implantable biomedical devices. For 

instance, RF is radiative and long term exposure might lead to human safety issues [1]. Some 

of them like laser and RF, do require direct line-of-sight to operate [2]. Their transmission 

path shall not be blocked by any foreign object. Furthermore, like the ultrasonic and inductive 

coupling, sufficient power cannot be sent to the medical electronics due to low transfer 

efficiency [3,4]. 

 

One obvious concern regarding the wireless power transfer is the safety issues related to 

human exposure of electric, magnetic and electromagnetic fields (EMF). In general, 100 kHz 

is a crossover the frequency below which the electrostimulation effects dominate, and above 

which the heating effects dominate. For mid-range wireless power transfer (1-10 coil 
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diameter transfer distance), the majority of the work is conducted at or below 13.56 MHz. 

Within this frequency range the heating effects of the human tissues become the concern for 

this study. It also can measure with specific absorption rate (SAR). 

 

Magnetic resonant coupling is yet to be the most prominent solution in this context. Yet, in 

practical design, the impedance parameters have to be taken care. Otherwise, the performance 

is about to be affected very much. In order to solve these problems, a wireless power 

charging solution utilizing two coils magnetic resonant coupling together with advanced 

impedance matching is being proposed. 

 

MAIN RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Analysis result comparison between system with and without impedance 

matching 

 

Some preliminary result is being shown in the figure 1 above. Where a wireless charging 

system with the proposed impedance matching significantly perform better than the system 

without it. They are being verified by the simulations. 

 

CONCLUSION 

 

An impedance matching technique is being proposed here to make sure maximum power is 

being transferred to the target object. At the same time, it is also seeking to mitigate the effect 

of quality factor degradation in the wireless power transfer system. 
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ABSTRACT 

 
Extractive distillation column is commonly used in chemical process industries as the 

separation method to separate azeotropic mixtures. Despite of the advantages that this process 

holds, it also has its main shortcoming which this process cannot obtain a high purity of 

product. However, this drawback can be recovered by using the driving force approach. This 

paper presents the methodology development for designing energy efficient extractive 

distillation column consisting of four primary stages. The first stage is the database 

development for azeotropic mixtures. Then, conventional extractive distillation column will 

be designed to determine the energy requirements and next the driving force method will be 

applied to design the optimal extractive distillation column. Both of these two steps will be 

simulated using Aspen HYSYS. Finally, the design will be analysed based on its economic, 

feasibility and sustainability. By applying the proposed methodology, case studies from 

literature and real industries can be verified and tested on its performance and an early 

assumption can be made on the driving force approach to be deemed as a reliable source to 

other researchers.  

Key words: Extractive distillation column, Azeotropic mixtures, Driving force approach, 

Energy efficient 

 

INTRODUCTION 

Separation of close boiling point and azeotropic mixtures by either extractive distillation or 

azeotropic distillation is commonly used in chemical and petrochemical industries3. If 

comparing azeotropic distillation with extractive distillation, the later can be more energy 

efficient when thermally integrated sequences are used2. 

 

In this paper, the concept of driving forces will be employed to develop a methodology or 

guidelines for designing energy efficient extractive distillation separation process. The 

driving force is a concept which focused on thermodynamics properties regarding the 

separation of components1. By using the insights obtained through the analysis of the 
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driving forces, the integrated approach is proposed to make early decisions regarding 

flowsheet configuration, design, control, operation, feasibility and sustainability.  

 

Previous studies are more focus on ordinary distillation for the separation of ideal 

mixtures and the sequence of the distillation column. Nowadays, there are few 

systematics procedure and guidelines in designing extractive distillation separation unit in 

chemical processes. The existing method is too complex to be understood and may lead to 

infeasible design variables which lead to increase in the total cost which includes the 

capital cost and operating cost. This method also will become a burden to industries 

because of its lower separation efficiency. Hence, in order to solve the problem, a 

systematic methodology for designing energy efficient extractive distillation for 

azeotropic mixtures separation process is proposed. 

 

METHODOLOGY 

 

In this section, we discuss more details on the designing of systematic energy efficient 

extractive distillation column for the azeotropic mixtures separation. The proposed 

methodology consists of four layers of stages as shown in Figure 1. The database of 

azeotrope will be generated on the information of their azeotropic temperature and 

composition. This information will be collected via literature research. Next the 

conventional extractive distillation column will be simulated to obtain the energy 

requirements. Driving force approach will be used on the next stage so that the optimal 

design of extractive distillation column can be design which is energy efficient. The last 

stage is the analysis on both designs based on their economic, feasibility and 

sustainability 

 

 
Figure 1. Methodology for designing energy efficient extractive distillation column 

 

CONCLUSION 

 

Reviews have been done on previous research works so that research gap can be identified. 

From the research gap, a methodology has been proposed and developed on the systematic 

design of extractive distillation column in order to separate azeotropic mixtures which less 

energy will be used than the existing design. The proposed methodology is made up of four 

stages and each stage is interconnected with each other.  

Stage 1: Generation of Binary Azeotrope 
Database

Stage 2: Conventional Extractive 
Distillation Column Design

Stage 3: Optimal Design of Extractive 
Distillation Column

Stage 4: Design Analysis
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ABSTRACT 

 
Polyethylene terephthalate (PET) and polybutylene terephthalate (PBT) are commercial 

polymers with various applications. The blending of PET and PBT has the advantage of fast 

crystallization of PBT and the introduction of PET makes the blend cost effective (as PET is 

less expensive compared to PBT). PET and PBT were blended together at different 

concentration via twin screw extruder prior to injection molding. Mechanical tests were 

carried out to obtain tensile strength, Young’s modulus, elongation at break, flexural strength, 

and impact strength. Glass transition (Tg), melting (Tm) and crystallization (Tc) temperatures 

were obtained using differential scanning calorimetry (DSC). Generally, PET has better 

mechanical properties than PBT except for elongation at break and impact strength. PET/PBT 

20/80 blend was found to have well balanced mechanical properties compared to other 

PET/PBT blends. From the DSC results, it was observed that PET/PBT blends have single Tg 

and double Tm indicating they are miscible in the amorphous region. The blends also have 

single Tc peak, demonstrating synergistic effect in crystallization. 

 
Key words: Polyethylene terephthalate, Polybutylene terephthalate, Polymer blend, Mechanical 

properties, Thermal properties 

 

INTRODUCTION 

Polyethylene terephthalate (PET) is one of the commercially important low-cost polymers 

due to its good mechanical performance, and thermal and chemical resistance. It has 

applications in various areas, such as fibers, films and beverage containers. The limitations of 

PET are low melt strength and slow rate of crystallization which limits the processing ability 

of PET especially in injection molding [1-3]. 

 

Polybutylene terephthalate (PBT) is also commercially important with applications in various 

industries such as automotive parts, electrical, electronic, and textile. It has similar thermal 

and chemical resistance and mechanical properties compared to that PET but slightly better 

impact strength. PBT has a faster rate of crystallization than PET which makes it the 

preferred material for industrial scale molding [1,3,4]. 
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Polymer blending is a method for obtaining new desirable property combinations without 

having to synthesize novel structures, therefore time and cost effective. Due to these factors, 

it has great scientific interest and has become an established technique in the development of 

new polymeric materials. The properties of the resulting blend can be predicted on the basis 

of miscibility and interaction of the components [5]. The blending of PET and PBT is an 

example of a blend with excellent miscibility and intermolecular interaction. 

 

Several researchers had reported the miscibility and mechanical properties of PET/PBT 

blends [5-10]. Avramova [5] reported the miscibility appeared as a single glass transition 

temperature (Tg) from the differential scanning calorimetry (DSC) data. This shows that 

miscibility occurred only within the amorphous region. Similar results were reported by 

Mishra and Deopura [6] and Szostak [7], and they also found that the tensile strength and 

modulus of the blends lower than PET but higher than PBT. 

 

However, there are still not enough studies reported on the mechanical and thermal properties 

of PET/PBT blends. Thus, it is relevant to further investigate the effect of blending PET and 

PBT at different concentrations. It is also of interest to discover one composition of PET/PBT 

blend with balanced mechanical properties in term of stiffness and toughness. 

 

MAIN RESULTS 

 

Figure 4.1 shows the tensile strength of PET, PBT and PET/PBT blends at different ratios. 

From the figure, it can be seen that the tensile strength of PET is 29 % higher than PBT. This 

is consistent with previous studies [7,8]. A study reported by Szostak [7] showed that PET is 

7% higher than PBT. PBT has lower tensile strength due to the longer butylene (C4H8) chain 

that makes it more flexible compared to ethylene (C2H4) chain in PET.  

 

 
Figure 1. Tensile strength of PET/PBT blends 

 

It is also noted that the tensile strength of PET/PBT blends are lower than PBT with the 

exception of PET/PBT 20/80 blend which has the highest values among the blends. The 

former probably due to formation of phase separation and the latter would has less phase 

separation. Similar trend reported by Mishra and Deopura [6] and Szostak [7]. Mishra and 

Deopura [6] reported that phase separation is one of the reasons that lead to properties 

deterioration. 
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CONCLUSION 

 

PET/PBT blends were successfully produced by blending PET and PBT together at different 

ratios via twin screw extruder and injection molding. The mechanical properties of PET are 

better than PBT with the exception of elongation at break and impact strength. The PET/PBT 

20/80 blend has higher tensile, flexural and impact strength compared to other PET/PBT 

blends. PET/PBT 20/80 blend was also found to have well balanced mechanical properties in 

term of stiffness and toughness. PET and PBT are found to be miscible throughout the entire 

composition range. The miscibility appeared as single Tg and double Tm peaks in the DSC 

thermogram, indicating the miscibility only occurred in the amorphous region. Single Tc peak 

was obtained for all blends demonstrating that there is synergistic effect where PBT acted as 

nucleating site for PET and enhanced the crystallization of PET. 
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ABSTRACT 

 
The first-line treatment of diseases, such as asthma or chronic obstructive pulmonary disease 

(COPD) is obtained from inhaled medication. Its effectiveness depends on the amount of 

drug deposited beyond the oropharyngeal region, the place where the deposition and the 

uniformity of its distribution occurs. Apart from the breathing conditions, the geometry of the 

airways, and the mucociliary clearance mechanisms, the size of the inhaled particle is 

important to be considered to achieve the desired efficiency of drug deposition. The 

deposition of particles in the small airways gets maximum attention from pharmaceutical 

companies and is of great interest as it is related with a better control in patients receiving 

these drugs. Computational fluid dynamics (CFD) was used in this study to investigate the 

drug particle deposition in three-dimensional (3-D) model of the respiratory system under 

different air flow rates (Q = 30 L/min, 45 L/min, 60 L/min and 100 L/min), particle size (1, 3, 

5 and 10 µm) and particle density, ρ = 1300 kg/m3. The highest deposition efficiency occur at 

highest flowrates 100 L/min  and at smallest particle size 1.0 µm which increased the 

deposition efficiency of 61.1% compared to other flowrates of 58.27%, 56.7% and 54.2% 

(30, 45 and 60 L/min). 

 
Key words: pulmonary drug delivery, particle deposition, lung airway, computational fluid 

dynamics. 

 

INTRODUCTION  

 

Inhaled medications have accepted widely as the optimal route of administration of first-line 

therapy for pulmonary diseases [1]. In order to achieve therapeutic effectiveness, the 

appropriate amount of drug must be deposited past the oropharyngeal región [1-2]. 

Mathematical modelling of the deposition and distribution of inhaled aerosols in the lungs of 

human beings is a key for making prediction of health risks related to the aerosols inhaled as 

well as the therapeutic dose transported by inhaled pharmacological drugs [3]. Thus, the 

knowledge of the complicated geometry of the respiratory system and the intricate motion of 

air particles within the respiratory airways are needed to the mathematical modelling of 

aerosol deposition simulated in the CFD software [4].  
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MAIN RESULTS 

 

 
 

 

Based on the simulations results, the particle deposition were taken based on selected 

boundary, (see Figure 1) upper part, first bifurcation (Zone 1), second bifurcation (Zone 

2) and third bifurcation (Zone 3) and the outer boundary which the deepest part in lungs. 

Figure 2 shows the trends of drug deposition occur at trachea (upper part), then slightly 

increase at zone 1, decrease at zone 2 and sharply decrease at zone 3. However after a few 

generation (outer boundary), the deposition of particle soar up. This condition can be 

explained as the tidal volume and rate of respiratory influenced the lungs airflow. At the 

upper part of lungs of the respiratory airway for any size of particle, the deposition rises 

for as the air flow surges [5]. However, deposition of aerosols becomes slower when the 

flow travels down a few last generations of airways as respiratory flow increased, time 

taken of particles in airway is reduced, thus cause the Brownian movements become 

slower [6]. In other words, these results agree with literature, which shows that particles 

with large diameters are less likely to be deposited further into the lungs [7–10]. 

 

 

 

The result shows the deposition of drug is higher for smallest particle size compared to 

bigger size in Figure 3. The deposition efficiency for 1.0µm in was 62% was slightly 

highest compared to 35 %, 2 % and 0.41 % for 3.0 µm, 5.0 µm and 10.0 µm. The 

deposition mechanism of micron particle is the most suitable for current inhalation 

treatment as the particle is breathable fraction and deposited in the deeper lung regions 

[1,11-12]. This study reveals that small particle size used had significantly produced high 

yield of deposition efficiency in lungs compared to other particle size. Besides, higher 

inhalation air flowrate was found to increase deposition efficiencies at compared to other 

flowrates. Result in Figure 3 also presents that deposition efficiency increased from 

58.27% to 61.1% when using 100 L/min compared to 30 L/min. This agree with other 

Figure 3. Percent of Deposition Efficiency at Different Flowrates and Particle Size 

 

 

 

 

Figure 1. The boundaries of 

particle deposition 

 

Figure 2. Percent of Particle Deposition at 

Different Parts of Lungs 
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literature that higher the inhalation flow rate, the higher is the deposition of micron 

particles [11,13-14]. 

 

CONCLUSION 

 

The laminar flow model demonstrated the direct relationship between inhalation rate and 

particle deposition in the tracheobronchial (TB) region. The highest deposition efficiency 

occur at highest flowrates 100 L/min  and at smallest particle size 1.0 µm which increased the 

deposition efficiency of 61.1% compared to other flowrates of 58.27%, 56.7% and 54.2% 

(30, 45 and 60 L/min). 
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ABSTRACT 

 
Mastering surgical skills is very difficult and requires specialized training. Hence, surgeons need 

a platform to train their own manual dexterity using computerized simulation instead of live 

patient. manual dexterity test is one of the most widely used groups of surgeons and trainee, 

and it has been extensively used for evaluating the manual abilities of a surgeon before they 

operate on the live patients. In recent trending, virtual reality manual dexterity test simulation 

is becoming essential for surgeons or trainee to train or evaluate their surgical skills. Thus, 

with recent emerging technology, a manual dexterity test module using 3D virtual reality 

system is proposed for acquiring the hand motions from surgeons and non-surgeons group 

using haptic device. In this experiment setup, green target module will be used for 

investigating the manual dexterity in between surgeons and non-surgeons group. For 

hardware implementation, the 3D virtual reality scene displays in the test module is 

developed by using Microsoft Visual Studio supported by OpenGL library and integrate with 

Oculus Rift as a head mounted display. Subjects can view the 3D object through the head 

mounted display and interact the scene using the Geomagic Touch as a haptic device. 

Meanwhile, the haptic device tracks the hand motions of the surgeons for motion analysis.   

 
Key words: Manual Dexterity, Surgical Skills, Virtual Reality, Head Mounted Display, Haptic 

Device  

 

INTRODUCTION 

Conventional practice in the selection for surgical specialty and the subsequent stages of 

surgical skill assessment rely heavily on expert surgeons using direct observation of 

outcomes [1]. This is highly subjective and prone to inter and intra-raters’ variability [2]. 
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More recently, there has been increasing interest to complement the subjective assessment 

with more objective measures using sensor-based approach and computerised methods [3]. 

The purpose of this experiment setup is to integrate a computer-based assessment module 

with a binocular head mounted display and haptic device for identifying benchmark values of 

surgeons that could be used as metrics for objective assessment of surgical dexterity.  

 

In an earlier study with five surgeons, there are few researchers had identified a custom-

developed virtual reality module, Green Target module, to be highly suitable as manual 

dexterity test [4]. From previous VR set-up, 3D monitor is used as display unit, and the result 

was able to identify statistically significant differences between surgeons and non-surgeons 

group. The surgeons outperformed the student subjects in several parameters investigated: 

motion path accuracy, motion path precision, economy of movement, motion smoothness, 

end-point accuracy and end-point precision [4].  

 

In this study, the experiment setup is improved by using a new head mounted display to 

obtain highly accurate benchmark values for comparison. These benchmark values can then 

be used to develop an intelligent manual dexterity assessment program to provide sensor-

based measurements and feedbacks to trainees on their dexterity level. The data and the 

intelligent algorithm will be highly valuable in a surgical training simulator.  

 

METHODOLOGY 

 

In this experiment setup, green target module was developed using Microsoft Visual 

Studio. With OpenGL library support, the graphics of virtual objects and scenes were 

designed on the module. The user interface was then displayed on a binocular head 

mounted display, Oculus Rift. Besides, the graphics card used together with this study is 

the nVidia GeForce GTX 1060 which attached in Acer Predator Helios 300 for supporting 

the head mounted display. 

 

The Geomagic Touch haptic device from 3DSystems was used in this study for position 

measurement during movement. The haptic feedback loop executed approximately 1000 

times per second. This haptic device provided 6 degree of freedom (DOF) positional and 

orientation sensing using digital encoders with nominal accuracy of 0.055 mm. Besides 

that, 3-DOF force feedback can be provided with continuous force of 0.88 N and 

maximum force of 3.3 N within 160x120x70mm3. 

 

In this study, each subject will perform sets of experiment using their dominant hand 

instead of right hand. Subjects required to grip the Geomagic Touch’s stylus with their 

hands between fingers and thumb as if they were holding a pen. When the subject is ready 

to start the experiment, a space button is pressed on the keyboard to set the brown sphere 

(cursor) to overlap the starting point. At the same time, the one of the green targets 

appeared, and data collection is begun. The cursor will be held at the starting point with 

one second of haptic force. An indicator “Go” will appear on the display and the 

convergent force at starting point is switched off. Now the subjects are free to start their 

dexterity to control the cursor towards the target. Before reaching the target, the subjects 

are required to prevent any collision to the obstacle during manual dexterity recording. 

After reaching the target point, they need to hold the cursor at the target as consistently 

and accurately as possible for three seconds. In this module, there are pre-set seven 

targets with three repetitions for each target that need subjects to complete. No time limit 

was imposed on the subject to complete all the 21 targets in one session.  
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Figure 1. Hardware implementation for the experiment setup. 

 

 
 

Figure 2. Green target module displays on head mounted display.  

 

 

CONCLUSION 

 

In this experimental setup, the 3D virtual reality system is improved from 3D monitor (Acer 

HS244HQ) to head mounted display (Oculus Rift) for viewing 3D virtual scene while the 

manual dexterity test is executing. Although both display devices allow subjects to view the 

3D virtual scene with different angles, but only Oculus Rift provides a closer view compared 

to viewing 3D image from a monitor screen.  
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ABSTRACT 

Drilling fluid is very crucial in drilling operation as it provides mean of lifting the cuttings 

back to the surface and served many other necessary functions during drilling process.  

Various types of additives are applied in various drilling fluids formulation to provide 

different practical mud requirements such as density, viscosity, yield point, gel strength and 

fluid loss.  At present, PAC is one of the most commonly used fluid loss agents in drilling 

fluid industry. Due to high cost of commercial fluid loss agents, there is necessity for study of 

the cost effective fluid loss agents preferably from the local resources. This work presents an 

investigation on aloe vera, hibiscus leaves and henna as a fluid loss agent in water based 

drilling fluid formulation.  The hibiscus leaves and henna used were grounded in powder 

form, while aloe vera was in the liquid form. The rheological and fluid loss behavior was 

compared with PAC.  The evaluation was carried out by varying the weight of plants 

additives into the muds that are 10, 20, 30 and 40 gram. The mud weight used is 11ppg.  The 

results indicate that all plants are not preferable in term of plastic viscosity and yield point 

function because they exceed the acceptable values.  Aloe vera and henna can be used to 

provide necessary gel strength due to the small difference of initial and final gel strength. In 

contrast with hibiscus leaves.  Aloe vera, hibiscus leaves and henna exhibited an acceptable 

fluid loss at low pressure low temperature and high pressure high temperature.  

Key words: Drilling fluid, plant additive, fluid loss agent 

 

INTRODUCTION 

Drilling fluid or also known as mud is a fluid that is used in drilling operation.  In making of 

hole, drilling fluid is pumped or circulated from the surface, down the drill string, forced out 

of the drill string through the drill bit and back to the surface via the annulus between the hole 

and drill string. At present, polyanioniccellulose (PAC), a cellulose based fluid loss agent is 

one of the most commonly used fluid loss agents in drilling fluid industry [1].   

Several researchers have been conducted to study the effects of local plants as fluid loss 

agents.  Previous research conducted found that cashew and mango leaves extract are suitable 
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additives for the production of water based mud.  Mango leaves extract shows higher 

improvement of the rheological properties of the drilling mud.  Use of plant extract also will 

encourage local content development [2]. Another study conducted by [3] revealed that sago 

and tapioca starches could achieve the viscosity produced by PAC.  For a given mud 

viscosity, it was found that sago mud could give comparable gel strength and yield point as 

compared to PAC mud.  Sago mud also produced thinner mudcake than PAC mud.  

Furthermore, both starches were found to give comparable values of fluid loss.   

METHODOLOGY 

 

Mud samples with 11ppg mud weight were prepared according to Table 1. After ensuring the 

accurate weight, raw materials were poured to mixing container and place in the mixer for 

mixing until homogeneous. Mud samples were then placed in a rolling oven at 250° F for 16 

hours. The rolling oven works by heating the samples as under constant circulation, to 

simulate the drilling well resembling the same conditions mud be experiencing in the actual 

drilling operation. After 16 hours of constant heating and circulation, aging cells were ejected 

with caution since they were really hot and left in water bath to cool for 30 minutes. After 

cooled to room temperature, the muds were ready for rheology and fluid loss analysis. 

 

Table 1. Formulation of wáter based drilling fluid 

 
Raw Material Function Quantity 

(mud + Aloe 

vera) 

Quantity 

(mud + 

Hibiscus 

leaves) 

Quantity 

(mud + 

Henna) 

Distilled water Base fluid 281.0 ml 

Potassium Chloride 
(KCl) 

Shale inhibitor 30.0 g 
 

Caustic Soda 

(Na2Co3) 

pH control 0.2 g 

 

Flowzan Viscosifier 1.2 g 

PAC-UL Fluid loss agent 0.0 g, 2.0 g 

PHPA Cutting encapsulator 1.0 g 

OX-SCAV Polymer thermal 

stability optimizer 

1.5 g 

 

Barite Weighing agent 125.0 g 

Plant Additive Fluid loss agent, 

Viscosifier 

 

10g, 20g, 30g, 40g 
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RESULTS AND DISCUSSION 

The Effects of Plants Leaves on Fluid Loss at LPLT 

As API standard requires acceptable amount of fluid loss for water based drilling fluid is up 

to 10 ml, value of higher than 10 ml is considered rejected as fluid loss agent. Aloe vera, 

henna and hibiscus leaves have an acceptable fluid loss (less than 10 ml) in all the weights.  

After hot roll, all of the muds have almost identical fluid loss volume and it can be concluded 

that temperature does not give any effect to the muds.   

 

The Effects of Plants Leaves on Fluid Loss at HPHT 

At high pressure and high temperature, the volume of fluid loss is increased due to 

degradation. However, aloe vera does not degrade because the fluid loss is almost identical to 

before hot rolling.  Hibiscus leaves and henna show increases in fluid loss but still within the 

acceptable values.   

CONCLUSION 

Aloe vera, hibiscus leaves and henna are not preferable in term of plastic viscosity and yield 

point because they exceed the acceptable range. Aloe vera and henna can be used to provide 

necessary gel strength due to their small difference of initial and final gel strength, in contrast 

with hibiscus leaves where it has big difference. Aloe vera, hibiscus leaves and henna are 

good candidates for fluid loss agents because their fluid loss is still below 10 ml for both low 

pressure low temperature and high pressure high temperature conditions.    
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ABSTRACT 

Ceramic membranes have been receiving much attention since the last decade due to their 

outstanding intrinsic properties such as high thermal stabilities, excellent chemical and 

microbiological resistance, and strong mechanical strength which enhance their service terms. 

However, the common ceramic membranes such as alumnia, titania and zirconia are very 

expensive due to the expensive material costs. Therefore, it is crucial to develop the ceramic 

membranes fabricated from the alternative ceramic materials. Palm oil fuel ash (POFA) is a 

by-product from the flourishing palm oil industry and abundant in amount. It is usually 

disposed to open fields and poses serious threat to the environment and human health. POFA 

is rich in silica and can be used as an alternative material for the manufacture of ceramic 

membranes. However, POFA has high carbon content which would affect the characteristics 

of the membrane. Thus, this work aims to study the effect of pre-thermal treatment on the 

POFA powder towards the characteristics of the POFA based hollow fibre membrane. Prior 

to the membrane fabrication, the POFA powder was pre-treated through calcination at the 

temperatures ranging from 500 to 1000˚C. The powder was then used for the fabrication of 

ceramic membrane through phase inversion/sintering technique. It was found that the 

composition of silica was greatly enhanced after pre-treatment and the carbon was totally 

burnt off at 700˚C. The SEM results demonstrated that the membrane morphological 

structure became denser after pre-treated at elevated temperatures. However, grain size of the 

ceramic particles was significantly larger after pre-treated at 900˚C and above causing drastic 

decrease in porosity which would adversely affect the flux performance. The outcomes of this 

work will be useful in enhancing the characteristics of the POFA based membrane and thus 

could promote the use of POFA as an alternative material for the fabrication of ceramic 

membrane.    

Key words: Palm Oil Fuel Ash, Ceramic Membrane, Phase Inversion  

 

INTRODUCTION 

Membrane technology have been the first line choice for various separation applications such 

as desalination, wastewater treatment etc. Much effort has been given in developing 

membranes with robust performance in order to cater with the essential requirements of 

various applications. There are two types of membranes which are commonly used for 
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separation applications, namely polymeric and ceramic membranes. Currently, polymeric 

membranes are in the frontline of membrane technology due to their costs and availability. 

On the other hand, ceramic membranes are starting to gain attention due to their outstanding 

intrinsic properties such as high thermal, chemical and mechanical stabilities as well as anti-

fouling properties which enhance their service lifetime [1]. However, the commercialized 

ceramic membranes such as alumina, titania and zirconia are very expensive due to their high 

starting material costs and sintering temperatures [2]. Therefore, it is crucial to develop a 

ceramic material using alternative ceramic material in order to reduce the overall costs. 

 

Palm oil fuel ash (POFA) is the by-product from crude oil extraction process of the palm oil 

industry [3]. POFA is rich in silica with porous texture and could be an alternative material 

for the fabrication of ceramic membrane [4]. However, the presence of carbon content in 

POFA would affect the characteristics of the ceramic membranes. This is due to the reason 

that the carbon would be burnt off during the membrane sintering process, leaving the voids 

at the ceramic membranes which would affect their mechanical strength [5]. Therefore, it is 

crucial to pretreat the POFA before the membrane fabrication process to remove the 

unwanted carbon. In this study, the POFA powder was pretreated through thermal process at 

the temperatures ranging from 500 to 1000˚C and the membranes fabricated were 

characterized. 

 

MAIN RESULTS 

 

Table 1. Chemical composition of POFA powder before and after pre-thermal treatment 

 

Component 

(wt%) 
Untreated 500˚C 600˚C 700˚C 800˚C 900˚C 1000˚C 

SiO2 60.169 71.041 71.135 74.534 68.529 68.715 73.612 

Al2O3 4.960 4.680 4.921 5.165 5.912 5.973 6.044 

K2O 6.961 7.874 7.449 6.430 8.089 8.689 6.521 

CaO 3.508 3.521 3.969 3.320 4.547 4.553 3.672 

Fe2O3 2.788 2.770 2.882 3.089 3.21 3.837 3.805 

MgO 2.421 3.380 3.919 3.352 4.389 3.217 2.775 

P2O5 2.408 2.669 2.817 2.467 3.385 3.03 2.376 

SO3 1.360 1.591 1.302 1.048 1.408 1.484 0.803 

Cl 0.454 0.487 0.369 0.252 0.239 0.184 0.103 

TiO2 0.143 0.151 0.171 0.153 0.167 0.207 0.174 

Mn2O3 0.056 0.054 0.061 0.050 0.071 0.072 0.057 

C 14.771 1.782 1.005 0.000 0.000 0.000 0.000 
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Figure 1. SEM images of the morphological structure of the ceramic membranes 

fabricated from the POFA powder pretreated at different temperatures (a: untreated; b: 

500˚C; c: 600˚C; d: 700˚C; e: 800˚C; f: 900˚C; g: 1000˚C) 

 

 

CONCLUSION 

 

The pre-thermal treatment of  POFA could be effective in removing the unwanted carbon 

which would give the membrane with better characteristics. This pre-treatment step is 

essential to enhance the mechanical strength of POFA hollow fibre membranes which enables 

them to be used in various separation applications. This study will be useful to provide an 

alternative material for the fabrication of ceramic membrane which is more economically 

competitive.  
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ABSTRACT 

The purpose of this study is to determine the maximum reached velocity to vertical axis wind 

turbine created by fast moving vehicles by adding a curtain system to create low pressure and 

to concentrate velocity at the middle of two-way highways using Computational Fluid 

Dynamics simulation approach in ANSYS 18.2 software. Normal practice in numerical 

investigation for moving car motion done by other researchers was by using User-Defined 

Function and dynamic mesh option for re-meshing, smoothing and layering method. 

However, in this study, the object motion done by using overset mesh a new features 

provided by ANSYS release version 18 above and also profiles method was used for 

translation motion. Overall mesh system consist of moving car mesh and background mesh 

with guide vanes with simplify 2D geometry. Several effects such as guide vanes angle, 

distance between guide vanes and guide vanes configuration were studied to determine the 

best and optimum setting for guide vanes installation. From result, it is observed that the 

wind direction from moving car is nearly equivalent to guide vane angles and velocity 

increased to 50% at end of guide vanes tail compared to model with no guide vane 

installation. The use of overset meshes makes the flow simulation process more efficient and 

allows mesh motion without deformation or re-meshing. This approach has proven applicable 

to moving-body problems using structured mesh topologies. The meshes associated with 

them also move rigidly along with the body. 

Key words: Wind Turbine, Moving Vehicle, Overset Mesh, Guide Vanes 

 

INTRODUCTION 

Presently world in general and Malaysia in particular is facing energy crisis despite the fact 

that Malaysia is blessed with natural resources required for its generation. There is a need to 

resolve the crisis as they are directly affecting all spheres of life. The government is trying to 

explore economical renewable energy resources. One such renewable energy resource 

available in abundance is wind. Different potential sites for harnessing wind energy in 

Malaysia have already been identified by researchers. This paper aims at identifying the 

additional wind energy generation sites alongside the highways due to natural wind and 

vehicular generated vortices due to speeding. 
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In addition, with a highway network approximately of 49,935 km in total length, the 

kinetic energy from the turbulent induced by the speeding passenger vehicles on highway 

seems not negligible and is highly potential towards sustainable and renewable energy. 

Average velocity of the aerodynamic wake of cruising vehicles is approximately 34 m/s 

compared to the annual average wind speed in Malaysia, ranging 2 to 3 m/s [1,2]. 

Therefore, the Highway Micro Savonius Wind Turbine (HmSWT) system developed in 

this project is aimed at harvesting energy from the wind induced by the speeding vehicles 

along highway. The generated electricity from the HmSWT is expected to be used to 

supply highway lighting systems. 

 

Guide vanes in this project is referring to the type of curtain system used and there are 

many type such as double wind tunnel, wind curtain, guide box tunnel, guide vane nozzle 

and wind booster but still serve the purpose to direct wind stream to wind turbine blade 

[3,4,5,6,7]. Guide vanes concept first proposed by Aljosa has wind panel-like but for this 

project the shape is change to airfoil NACA 4412 to give flow acceleration [8]. Figure 1 

shows the concept by Aljosa. 

 

Figure 1. Guide vane panel by Aljosa 

The work will include the numerical modelling and simulation for characterizing 

aerodynamic of the both guide vane and HmSWT, kinetic energy induced from the 

speeding vehicles, and predicting the wind data and later calculating the available power 

potential at various operating conditions. The optimum turbine configuration located at 

the highway medians will also be identified and be proposed with the estimate of total 

power potential through the optimization process.  

The expected output will be the computer-based tool for analysing and optimizing the 

guide vane and HmSWT and optimum design configuration of a novel HmSWT. The 

significance of the output from the research project is expected to be beneficial for 

developing a novel micro Savonius Wind turbine (mSWT) for harvesting and recapturing 

the maximum amount of wind energy from the automobiles running on the highways.  

 

METHODOLOGY 

 

Overset mesh can optimize simulation by developing structured mesh around individual 

parts and supported moving cell zones without using re-meshing or smoothing that works 

only with unstructured mesh. For a moving car motion, overset mesh is very useful 

because it allows greater control of local mesh characteristics as the geometry moves 

through the domain, because individual mesh zones need no deformation to accommodate 

moving geometry. This method allow simplify model setup and optimization of local cell 

types and quality also by having more structured mesh the computation time can be 

decrease. 
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Moving car mesh have finer structured mesh cell compared to background mesh and both 

meshing have quad shape and done separately. Background mesh consist of a row of 

guide vanes that is locally set to triangles shape surrounding it to avoid mesh failure. Car 

dimension is 4.3 meter long and 1.5 meter width, where guide vanes is 1 meter in length 

for each. A total of 20 guide vanes present in the domain. Total domain size is 70 meter 

long and 20 meter width and all the wall is set to pressure outlet. 

 

After that, both mesh are combine in solver Fluent and overlapping each other to form a 

complete mesh system as shown in Figure 2. Profiles method with only two line 

command was used for moving car mesh with straight line motion, which is easier than 

using complicated User-defined Function command. For solution models setting in 

Fluent, only a handful options is supported such as only Coupled scheme for pressure-

velocity coupling, first order and second order spatial schemes and k-ԑ and standard k-ω 

turbulence models. The simulation is in time transient.  

 

Figure 2. Overall mesh system 

 

MAIN RESULTS 

 

The main purpose of this study is to investigate effectiveness of adding curtain system to 

direct wind stream produce from speeding vehicles to wind turbine placed at highway 

median. Figure 3 show the velocity contour of overset mesh result. 

  
     (a)                 (b) 

Figure 3. Velocity contour overall mesh system (a) without guide vanes (b) with guide 

vanes 

 

The lack of trailing edge vortices maybe due to the solver model setting that is limited for 

overset mesh. The sharp edge at the tail is due to insufficient refinement on background 

mesh. Figure 3 also show the wind force produce by moving car flow through the guide 

vanes with approximately 7 m/s to 10 m/s. From Figure 3 result, flow pass through with 

no directed angle so the wind turbine cannot use fully the induced wind from moving 

vehicle. For the model with guide vanes the wind flow was directed by the angle of guide 

vanes directly toward the wind turbine. Figure 4 shows the graph comparison with and 

without guide vanes installation. 
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Figure 4. Comparison graph with and without guide vanes 

 

Figure 4 shows the highest velocity reading when moving car passing guide vanes row 

and compared to velocity without guide vanes row installation at the same time step. The 

graph velocity reading was taken along the yellow line shown in Figure 3. The guide 

vanes setting is 35⁰ guide vane angle and 0.8 meter gap. Moreover, it is observed that by 

adding guide vanes, the wind stream passing can increase to about 50% compare to 

without guide vanes. 

 

CONCLUSION 

As a conclusion the main objective of this study is achieved. Overset mesh model is 

successfully develop to analyse moving car motion without using re-meshing and smoothing. 

The computational time reduced significantly as well as time to setup model. The mesh 

generation also less labour intensive. The effect of installing guide vanes row can increase 

50% of the wind flow to reach wind turbine blade so that wind turbine can operation at more 

speed compare to natural wind speed. 

For future research, the model can be in full scale with a wind turbine present in the domain 

to calculate the performance of the wind turbine with the help of guide vanes installation and 

also a full 3D simulation should be done to have more realistic result. 
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ABSTRACT 

The purpose of this paper is to present the predictor development for the Refined Bleached 

Deodorized Palm Oil (RBDPO) quality based on the non-linear Multivariate Statistical 

Process Control (MSPC). In particular, the physical refining plant of palm oil consisting of 

degumming, bleaching and deodorizing section is considered. Kernel Principal Component 

Regression (KPCR) model is proposed to obtain the relationship coefficient between the 

input and output variables. Then, the coefficient is used to predict the RBDPO quality from 

the Crude Palm Oil (CPO) quality. Through the validation with the online data, the prediction 

based on the KPCR model gives good prediction of the actual process due to the least 

deviation error.  

Key words: Quality Prediction, Palm Oil, Kernel Principal Component Regression  

 

INTRODUCTION 

Palm oil refinery process is a complex multivariable, time-varying and strong nonlinear 

process. It possesses a number of features that lead to control problem of obtaining a desired 

RBDPO standard quality (Table 1) by the end of the process. To rectify any possible 

production of off-specification RBDPO, the refinery plants opt to go for the recycling 

alternative to recycle and refine the product again, thus to prevent scrapping the product 

altogether [1]. The loss of profit during recycle is expected nearly RM 159,900 per hour due 

to the production and opportunity loss [2]. 

 

In current practice, the end product quality is only available by offline assay after the finish 

of refinery process [3]. In short, a reliable process monitoring as well as precise quality 

prediction and control are therefore necessary to ensure the safe and profitable operation of 

the refinery processes. Several studies have been conducted on the quality prediction of 

refined palm oil using artificial neural network [4]. Despite of the ability to predict the 
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process quality, monitoring the process behaviour is one of the fundamental in process 

improvement and optimization, often overlooked by the previous workers. Therefore, this 

study would like to highlight the MSPC models for designing better network architecture for 

prediction of the physical and chemical properties of palm oil along with process behaviour 

monitoring. There are 5 main stages for methodology as illustrated in Figure 1.  

 

Table 1. The standard specification of RBDPO quality. 

Quality Specification PORAM VIETNAM CHINA 

Free Fatty Acid (FFA) < 0.10 < 0.10 < 0.07 

Moisture Content 

(MOIST) 

< 0.10 < 0.10 < 0.10 

Iodine Value (IV) 50-55 50-55 50-55 

 

 
Figure 1. The flowchart of methodology. 

 

MAIN RESULTS 

A total number of 327 raw data of PORAM quality were collected within 8 hour interval of 

sampling during industrial attachment. The data consist of 6 input variables (FFAin, MOISTin, 

IVin, DOBIin, Bleaching Dosagein, and Vacuum Steam Pressurein) and 3 output variables 

(FFAout, MOISTout, COLORout). Boxplot analysis was conducted to identify the optimum 

sample size representing the population using the standardized data. The sample size of 25 

was selected as an optimum sample size due to few outliers and most similar distribution 

trend. The optimum sample sizes were autocorrelated to determine the optimum sampling 

time where the first observation (first lag) fall below the threshold value which was then 

multiplied with the original sampling time of 8 hour, to gets the optimum sampling time of 8 

hours. The training data was sorted according to the optimum sampling time of 8 hours 

interval thus, producing the standardized, sorted data.  

 

The standardized, sorted data was cross-correlated to determine the processing time for the 

refinery process. The processing time refers to the time taken for the CPO to transverse the 

whole process and exit as RBDPO. The processing time was obtained by taking the longest 

number of lags it takes to cross the zero y-axis and multiplying it with the optimum sampling 

time. The longest lag was identified at the fourth observation (fourth lag) which was then 

multiplied with 8 hours of the optimum sampling time, getting processing time of 32 hours. 

The output variables of the standardized, sorted data were staggered according to the 

processing lag, producing the standardized, sorted staggered of training data.  

 

These data were fed into the prediction model namely Principal Component Regression 

(PCR) and Kernel Principal Component Regression (KPCR) to obtain the relationship 

coefficient. The performance of the prediction models was compared by identifying the 

presence of deviations between the predicted output control charts and the actual output 

control charts via crude observation. To obtain the precise error of deviations, Mean Squared 

Error (MSE) was calculated for each of the variables. Figure 2(a) depicts that the KPCR 

prediction model has the least deviation (lower MSE value) than the PCR prediction model. 
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This is because the refinery process was characterized with nonlinearity and time variance, 

thus a nonlinear model such as KPCR can predict better. As a validation, the relationship 

coefficients from both models were used directly to predict the testing (online) data. 

Similarly, the MSE value of the KPCR model was lower than the PCR model as shown in 

Figure 2(b). From the result, it was proven that the palm oil refinery process is non-linear 

process. Therefore, it can be concluded that KPCR prediction model was more reliable in 

predicting the RBDPO quality. 

 

 
Figure 2. Graph of MSE for (a) Training data; (b) Testing data 

 

CONCLUSION 

 

By acquiring the CPO processing time and developing statistical prediction models via 

regression methods, the quality of RBDPO can be effectively predicted ahead in time based 

on the raw CPO data. If the predicted RBDPO does not meet the specifications, early 

corrective measures can be carried out such as performing pre-treatments for the flawed CPO 

batch before feeding it into the process. This can reduce the dependence of the recycling 

streams to rework the off-spec product, thus the optimal plant performance can be fine-tuned 

for the better smooth running and productivity. 
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ABSTRACT 

This paper highlights the data obtained from the wing tunnel experiments of UTM VFE-2 

model.  The flow structure of the blunt-edged delta wing exhibits differently compared to 

sharp-edged delta wing.  The flow becomes more complicated when the leading edge of the 

wing is blunt. The vortex on the blunt-edged wing is not originates in the apex region but at a 

certain cord wise position based on angle of attack, Reynolds number, Mach number  and 

leading edge bluntness. The primary vortex moved upstream if the angle of attack is 

increased. Currently, there is no data to verify either the primary vortex moved in the apex of 

the wing if the angle of attack is further increased. This was due by several constraints to 

perform experiment at higher angle of attack. Therefore, several experiments at high attack 

angle has been performed in UTM Aerolab to determine whether the primary vortex moves 

forward to the apex of the wing if the attack angle is increased to α=27°. During the 

experiments, tuft methods were performed to visualize the flow characteristics above the 

wing at Reynolds numbers of 1×106 and 1.5×106. The study has demonstrated interesting 

flow physics above large radius-edged wing at high angle of attack. The first observation 

from this current test was the flow characteristics become more sensitive to Reynolds number 

and angle of attack on this particular wing. When the Reynolds number is increased from 

1×106 to 1.5×106, the upstream progression of the primary vortex has been delayed. Another 

observation is that even the primary vortex progresses upstream with the angle of attack, the 

attached flow is still existed even the angle of attack is increased to α=27º.  

Key words: Tuft flow visualization, Delta wing VFE-2, High angle of attack, Slender wing 

   
 

INTRODUCTION 

Mat, et al (2015) has performed a comprehensive flow visualization studies on blunt-edged 

delta wing. In his observations, the flow attached to the surface of the wing at considerable 

low angle of attack. At higher angle of attack, the flow in the leading edge region is fully 

attached started from the apex to the trailing edge. The primary vortex is developed at certain 

mailto:firstauthorsname@aaaa.bbb
mailto:shuhaimi@utm.my
mailto:s153593w@st.go.tuat.ac.jp
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chord-wise position and progress upstream with angle of attack; however there is no data in 

VFE-2 that indicate the vortex has progressed up to the Apex region with if the angle of 

attack is further increased. Thus the main objective of this current experiment is to perform 

the experiment at higher angle of attack (Said, et al, 2015).  

 

METHODOLOGY 

 

For further investigation, delta wing followed the original NASA AVT-113 profile has been 

replicated and machined in UTM. The large-radius leading edge with the ratio of leading 

edge radii over the wing mean aerodynamic chord is rLE/c = 0.0030 was used (Figure 1). The 

experiments were conducted at two different values of Reynolds number with several angle 

of attack varied from α = 0° to 27°. The experimental conditions are shown in Tables 1 and 2 

below. In order to visualize the flow above the wing, tuft method was employed. Figure 2 

shows the tuft setup in the wind tunnel. This method is done by using several arrays of 

threads that had been tied to the net and then placed it in front of the model. The distance 

between the thread is 2m long and the total 600 threads were used. The threads flow on the 

model if the wind tunnel is run. This method can visualize the development of primary vortex 

particularly in the leading edge region.   

 

 

 

MAIN RESULTS 

 

The sample images taken from the tuft experiments are shown in Figure 3 below. From the 

figures, it can be noted that this technique can detect the formation of primary vortex 

particularly in the leading edge. At α = 0º, flow is fully attached to the wing surface and the 

primary vortex is not observed. When the angle of attack is increased to α = 10º, the vortex is 

observed at certain chord wise position. Upstream of this point, the flow is still attached to 

the surface. When the angle of attack is increased to anticipated α = 27º, the primary vortex 

develops on the entire wing near to apex of the wing. It is unclear whether the primary vortex 

is formed up to the apex of the wing to date.  Some more experiments have been planned and 

the data will be presented in the full paper soon.  

 

 

 

Large-radius L.E 
Reynolds 

number, Re 
1×10

6
 1.5×10

6
 

Angle of attack, 

α [°] 
0, 5,10, 15, 20, 27 

 

Reynolds 

number, Re 
Velocity, V [m/s] 

1×10
6 17.9 

1.5×10
6
 26.8 

 

Table 1. Experimental Condition 

Table 2. Wind tunnel velocity 

Figure 2. Setup of tuft method Figure 1.  Delta wing 

model geometry 
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(a) α = 0º for Re = 1×106 

 
(b) α = 10º for Re = 1×106 

 
(c) α = 27º for Re = 1×106 

 
(d) α = 0º for Re = 1.5×106 

 
(e) α = 10º for Re = 1.5×106 

 
(f) α = 27º for Re = 1.5×106 

Figure 3. Flow visualization at each angle of attack and velocity 

 

CONCLUSION 

 

The early result obtained here has speculated the attached flow is still developed in the apex 

region even at higher angle of attack. This means that there still exists leading edge pressure 

that caused the attached flow to happen. The results emphasis that the primary vortex of 

blunt-edge wing will not behave as the sharp-edged wing even the angle of attack is increased 

until α=27°. It is recommends to do more experiments with several different methods of flow 

visualization to verify this uncertainty. The experiments at higher than α=27° also should be 

conducted.  
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ABSTRACT 

The prevalence of anterior cruciate ligament (ACL) injuries that lead to recurrent instability 

of knee joints keep on increasing every year. During the years, researchers in orthopaedic 

area have carried out investigations on the complex function of ACL by applying mechanical 

principles. This review paper aim to present the relevant biomechanical studies that provide 

important data on the ACL by highlighting its anatomy, functions, and biomechanics. 

Besides that, study tool used in biomechanical researches related with ACL is also introduced 

in this literature. The available treatments for the ACL-deficient patients are also included 

with the purpose of restoring the knee function. 
 
Keywords: anterior cruciate ligament, anatomy, functions, biomechanics, treatment 

 

INTRODUCTION 

One of the most common lower extremity’s injuries is ACL tear that. Since the ligament was 

unable to control knee joint’s movement anymore, the deficient knee became unstable [1-3]. 

Fibres of the ligament might tear up due to excessive shear force exerted on the knee joint [4-

6]. There were approximately two million cases reported on ACL injuries for each year 

worldwide [7, 8]. In relevance with the high prevalence, conservative and operative 

approaches had been carried out accordingly to treat patients with ACL injuries. In addition 

to that, surgeons and researchers need to understand the anatomy and biomechanical 

properties of the ACL first in order to perform the treatments or studies on the ligament. 

In this review, we highlighted the anatomy and physiology of ACL, biomechanics of 

ACL, and treatments for patients with injured ACL. We believe that these highlighted 

outcomes will be useful for conducting further research and as important additional 

information for health practitioners in ACL treatment and rehabilitation. The aims of this 

paper to provide the anatomy and physiology of intact ACL, show overview of 

biomechanics of ACL and provide recent treatments for ACL injured patients. 

 

Literature search engines used are IEEE Explore, PubMed/Medline, ScienceDirect, SAGE 

Journal, Web of Science, and Google Scholar by using keywords of “Anterior Cruciate 

Ligament” with the combinations of specific terms that include “anatomy”, “physiology”, 

mailto:nurafikah3103@gmail.com
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“biomechanics”, “treatment”, “non-operative”, “ACL reconstruction”. Besides that, we 

investigated the review by filtering the criteria. The previous studies will be included 

based on the following: (1) published in English; (2) studies should include 

biomechanical aspects of ACL; (3) studies on treatments of ACL should be included. On 

the other hand, we exclude the studies that with the following criteria: (1) Osteoarthritis 

patient with ACL-deficient knee; (2) duplicate publications; (3) animal experiments. 

 

MAIN RESULTS 

Anatomy  

The ACL consists of two main components known as posterolateral (PL) and 

anteromedial (AM) bundles. These two bundles are named according to their insertion 

site at the tibia [9]. The bundles of PL and AM initiate from lateral femoral condyle at the 

posteromedial side. Meanwhile, the area that is anterior to intercondylar tibial eminence 

is the site of insertion of both bundles. Figure 1 below shows the ACL bundle insertion 

sites at the femur and tibia. Tibial insertion point of ACL has broad area to ensure the 

intercondylar notch will not suffer from physiological impingement when the knee joint is 

extended completely [9-11]. Bundle of AM has a mean length of 33 mm and PM bundle 

is 18 mm [12, 13]. Meanwhile, the ACL in cadavers has an average overall width of 11 

mm, which ranged from 7 mm to 17 mm, and it has an average cross-sectional area of 36 

mm2 for women and 47 mm2 for men [9, 14]. In normal and healthy knee, ACL supports 

the internal rotation and anterior tibial translation (ATT) in order to prevent the tibia from 

moving anteriorly and inhibits the rotation of tibia with extreme ranges [15]. During 

extension of knee, ATT value is low and it supports the leg in standing. On the other 

hand, the ATT could increase during flexion when walking (maximum 3 mm) and when 

an external anteroposterior load is applied (maximum 5.5 mm) [16].  

 

\ 

 

 

 

 

 

 

 

Figure 1. Knee joint with ACL bundle insertion sites [11]. 

 

Biomechanics  

Forces transmitted through bundles of ACL are affected by knee joint’s position. A universal 

force-moment sensor (UFS) robotic testing tool is used to test ten knees of cadavers in a 

study by Gabriel et al [17]. They investigated the allocation of forces in ACL bundles by 

applying a 134 N as anterior tibial load, a 10 Nm valgus for combined rotatory load and 5 

Nm torque of an internal tibia [17]. When the knee is flexed at 60o and 90o, the highest forces 

is transferred through the bundle of AM while for the PL bundle, the force was greatest at full 

extension of knee. However, the statistical data in stress at 15o of flexion between the 2 

bundles was the same. Figure 2 below shows a robotic testing system that allow the knee 

joint to move in six degrees of freedom for biomechanical studies. 
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Figure 2. Universal force-moment sensor (UFS) robotic testing system [18] 

 

Treatments 

The objective of treatment for ACL injured patients is to restore the stability of knee joint, 

functions, minimize risk of complications and symptoms besides improving the life’s quality 

[19]. Commonly, it is believed that operative treatment by means of ACL reconstruction 

would fulfil the aforementioned objectives. However, not all patients with ACL-deficient 

need to undergo reconstructive surgery. For ACL injured patients at which the knee could 

function in an acceptable range under certain conditions, then conservative or non-operative 

treatment is assumed to be rational. There are about 25% conservative treatment done by 

70% surgeons, and there was only 5.7% out of 742 ACL injured patients reported that they 

used conservative approach [20]. Non-operative treatment for ACL-deficient knee could be 

effective for patients that are willing to refrain from high-risk and heavy activities as revealed 

in several case series [21-24]. Patients that have isolated ACL injuries, mild pathologic laxity, 

and low-risk activities might be treated successfully by conservative means [25]. Conversely, 

operative treatment would probably the best approach for patients with high-risk activities, 

desires to return to sports, marked anterior laxity, and suffer from other meniscal tears, 

articular cartilage damages and disruption of other ligaments [26]. Although reconstruction of 

ACL alone might not reduce the symptoms of pain, discomfort, and could cause arthrosis, it 

would be indicated if instability of ACL-deficient knee causes a significant increase in pain 

[27]. There has been an immense evolution of surgical approach for ACL reconstruction 

during the past forty years. During 1970 until early 1980, autografts were first supplanted and 

gradually, the development of ACL reconstruction replaced the ruptured ACL with autografts 

and allografts [28]. Nowadays, arthroscopic techniques are used in operative treatment of 

ACL injuries at which the procedures were performed by arthrotomy.  

 

CONCLUSION 

This literature reviews the anatomy, physiology, biomechanics and treatments available for 

ACL injury. Patients with ACL-deficient knee might suffers from serious disability and 

discomfort. As provided with a knowledge of anatomy, function and biomechanics of the 

ACL, further research on ACL injuries and treatments should be performed in the future. The 

surgeons should also make wise decisions with ACL-deficient patients of which approaches 

are suitable and desirable for the benefits of patients. 
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ABSTRACT  

In this paper, we propose a ZnO based model to study the electronic characteristics of pure 

and doped ZnO by first principles calculation. The Non-equilibrium Green’s Function and 

Density Functional Theory were the techniques used to simulate the models. We observed 

considerable reduction on the energy band gap and established that the dopant on pure ZnO 

has a significant role on electronic behavior of a ZnO structure. Pure ZnO found to be 

sensitive towards group III (Aluminum) and group VII element (Fluorine) by substituting a 

single Zn and a single O atom rspectively from the bulk.   

Key words: Band Structure, Density of State, Pure ZnO, Doped ZnO, DFT.    

  

INTRODUCTION  

ZnO has previously attracted researchers with its ultraviolet (UV) photonic devices namely 

LED and Lasers and also involved in many other device applications such as transparent 

electronics, piezoelectric devices, gas sensor, solar cells, spin electronics, etc. [1, 2]. Zinc 

Oxide is an inanimate semiconducting composite of the group II (Zn) and the group VI (O) 

with the formula ZnO. As One-dimensional (1-D) nanomaterials with wide direct bandgap of 

3.34 eV and a large binding energy of 60 meV at room temperature (300 K), ZnO have drawn 

a lot of attention due to their novel and unique properties and a wide range of applications 

[3]. The large surface area of the ZnO structure makes them attractive for gas sensing, as it 

can absorb the target gas at low concentrations [4].   

 

Doping is the crucial way of directing semiconductor properties such as the band gap, 

electrical conductivity. Several metals and nonmetals have been effectively used to dope ZnO 

by numerous synthesis methods. The conductivity of ZnO including its polarity and related 

materials need to be engineered controllably. Intentional n-type doping is relatively well 

recognized and produces highly conductive n-type ZnO through the substitution of Zn by 

group III elements (Al, Ga, In) and O by group VII elements (F, Cl and I) [5, 6]. However, 

Group VII element Fluorine is a promising doping candidate due to its ionic radius which is 

similar to oxygen (F-1 1.31 ˚A; O-2 1.38 ˚A). It is a proper additional impurity in the ZnO 

structure to adapt a significant resistance change to create the ZnO structure highly 

responsive sensor [7, 8].  
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Density functional theory (DFT) calculations are proficient to achieve electronic band 

structure, electronic transport, optical and dielectric properties of ZnO based materials 

ideally. This work attempts to study the effect of doping on the surface of the ZnO nanosheet 

based on DFT combined with Non-equilibrium Green’s function (NEGF) technique. A 

perfect graphene-like ZnO nanosheet and doped one were experimented through the 

calculation to examine the band structures, band gap differences and density of states of the 

both structure. The intension of the experiment was to analysis the influence of doping on 

ZnO structure, which can be further developed to build a gas sensor device.  

MAIN RESULTS 

In the perfect ZnO sheet, a doping was introduced by replacing one single O atom with F to 

explore the impact of group VII element on the properties of a ZnO sheet. The calculated Eg 

values are showed on the table I and experimented structures are shown in figure 1 and 2, the 

band structures are presented in figure 3 (pure) and 4 (doped).   

 

Table 1: The Calculated Energy Band Gap for the Pure and F Doped ZnO Sheets 

  

 
Figure 1. Pure and doped ZnO nanosheet 

For the pure ZnO, first principle calculation generated a band gap of 2.035eV which is much 

lower than the experimental value (3.34eV) due to a band gap problem of DFT [9]. For 

example, Eg values were found by different approximation were calculated ranging from 1 eV 

to 2.22 eV [10-12] which somehow satisfies the value of our experimental finding. From the 

Eg value calculated (1.2eV and 1.3 eV) for F and Al doped ZnO there was a significant band 

gap difference observed.  Later on these built models were exposed to the CO gas molecule 

to observe the sensitivity. Under the presence of CO all three models showed signification 

drop on band gaps which is factor to calculate the sensitivity, as with the decreasing band gap 

the sensitivity increases. Results are summarized in the Table 1. 

Therefore, it can be concluded the electronic characteristic of ZnO is significantly controlled 

by a group III and group VII dopants with a precise vacancy. Consequently these doped and 

pure models can be developed as a gas sensor to check gas sensitivity in air. The main 

electronic behavior of any structure is found around the EF area, which can generate high 

conductivity in the structure. 

Structure Eg (eV) Eg (eV) with CO gas 

Perfect ZnO sheet 1 0.6 

F doped ZnO 1.2 0.67 

Al doped ZnO 1.3 0.69 
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CONCLUSION  

A bulk and doped (Al, F) ZnO nanosheet were modeled by using NEGF and DFT techniques 

in the ATK software package. The purpose of this study was to interpret the dopant effect on 

the electronic structure of ZnO and apply the theory to sense gas molecule. For this above-

mentioned purpose, we applied a group III and group VII element by replacing a single atom 

Zn and single O atom individually from the bulk ZnO nanosheet. We detected a significant 

change in the band gap on the proposed models. This study extends further for gas sensing 

device built on ZnO surface. From the current study, it is confirmed that ZnO structure can be 

engineered by dopant properties to make it more conductive by reducing band gap. 

Therefore, a doped ZnO structure has the prospect to be employed in assembling nano 

structure devices.  
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ABSTRACT 

Separation processes are important in industries to obtain pure products after the reacting the 

raw materials. Distillation, one of the most applied separation unit, is important in the 

refining industry. But the design and synthesis of distillation columns can only be done 

through the use of rigorous simulation and optimization.  In contrast, the design of flash 

separation would be easier because it does not have the requirement to calculate minimum 

number of plates and reflux ratio, only pressure. Thus, a systematic design of flash separation 

is proposed using a driving force algorithm and Aspen HYSYS to simulate a case study.  

These designs are based on the developed flash separation framework and database. The 

multicomponent hydrocarbon mixture sets are varied between 0.1 to 0.9 mole fraction and 2 

atm to 40 atm respectively for the feed condition.  The database of the hydrocarbon 

multicomponent mixtures is developed through simulation using Microsoft Excel. In this 

study, it can be concluded that it is easier to design a flash separation column using an 

integrated database, which has been developed using the driving force method. This 

framework will assist in identifying the optimal flash column design from the existing 

distilation design by increasing the efficiency in terms of energy consumption based on 

desired operation and product purity  

Key words: Flash distillation, Driving force method, Multicomponent Hydrocarbon mixture 

 

INTRODUCTION 

Flash separation is one the easiest and simplest practiced separation processes as no 

rectification is needed, compared to other distillation methods [1]. Flash separation works as 

a single-stage equilibrium separator that has a lower energy consumption, is more 

economical, and is easier to design than ordinary distillation. In petroleum industry, the 

production of liquefied petroleum gas and the purification of nitrogen, oxygen and rare gases 
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use flash columns in the plants. The application of flash column for the separation of dry 

petroleum sulphonate salts from non-sulphonated materials was invented by Bangs et al. [2]. 

In petrochemical industry, flash distillation is used in stripping processes between solvent and 

water in waste water systems for solvent recovery due to its economical scale and low-grade 

steam operation. Through modelling, simulation, and optimization, researches have been 

focusing mainly on how to improve the performance of multi-stage flash desalination 

processes. 

 

The main objective of this study is to create a methodology for designing an optimal flash 

column and producing a database for flash separation column design, which consists of 

various pressures and mole fractions in the feed condition with product purities. As a 

preliminary step, to determine the feed conditions of the hydrocarbon mixtures into the 

flash, the driving force technique [3] needs to be applied in this research. Through 

rigorous simulations in Aspen HYSYS V9, compositions and pressures will be the 

manipulated values of the feed to determine the composition of components in both 

vapour phase and liquid phase. The results are tabulated and a searching tool is made as a 

tool for the preliminary design of flash separation column. 

 

METHODOLOGY 

 

Hydrocarbons from propane (C3) to nC-30 were listed based on the boiling 

points in increasing order to conduct the split of multicomponent mixture. Fluid package in 

Aspen HYSYS simulator was selected based on the properties of the mixture. The fluid 

package selected was the commonly used package which is Antoine fluid package for ideal 

condition. The multicomponent mixtures of hydrocarbon were set in different conditions, by 

manipulating either the inlet pressure or inlet composition and fixed the other variable. The 

composition of component was set to be in the range of 0.10 to 0.90 mole fraction. 

Meanwhile, the pressure inlet of the saturated liquid mixture was set in the range of 2 atm to 

40 atm. The mixtures were simulated rigorously using Aspen HYSYS V9. The results of 

products composition (purity) were tabulated using Microsoft Excel. 

 

EXPECTED RESULTS 

 

The database for the flash column will be tabulated and recorded using Microsoft Excel 

as shown in Figure 1. Below are some assumptions considered in this research:  

 

1. Only sharp separation is considered for flash separation in this study.  

2. Feed inlet of the flash column is saturated liquid. 

3. The separation process occurred in flash column is under ideal condition.  

4. The pressure drop between the top and bottom outlets is fixed at 0.011 atm, where 

the bottom outlet pressure is set at 1.00 atm and the top outlet pressure is set at 

0.989 atm. 

5. Product is only considered pure when it reaches 0.99 mole fraction or 99% mole 

percentage in the outlet stream. 
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Figure 1. Table for recording the data obtained 

 

The manipulated values of the composition and pressure of the feed is expected to give 

several patterns in designing the optimal flash distillation. In terms of the effect of pressure 

on the database (purity) of flash distillation design, it is expected that when the pressure drop 

in the flash separator is increased, the purity of products will increase as well. Meanwhile, for 

the effect of composition on the purity of flash distillation, it is expected that when the 

composition of the light key component is increased, the purity of products will increase. 

There are also some economic analyses that will be done and it is expected that the separation 

using flash column will consume less energy than the separation using other than flash 

column, even though the product purities are the same. 

 

CONCLUSION 

 

In this study, it can be concluded that the design of flash separation is easier compared to the 

design of distillation column.  The methodology will be used as a tool, a database for the 

separation of multicomponent hydrocarbon mixtures using flash column. This method was 

limited to propane until c-30, and a pressure range of 101.3kPa to 4120kPa.  The expected 

result is that by using the proposed framework and database, plant designers will be able to 

design optimal flash column based separation processes in an easy, practical, and systematic 

manner. 

 

Acknowledgment: The authors would like to express their appreciation for the support of the 

sponsors with Zamalah Scholarship UTM. 

 

REFERENCES 

1. Wankat, P. C. (2006). Separation process engineering. UK: Pearson Education  

2. Bangs, C. R., Louis, B. R., and Dwaine, A. H. (1943). U.S. Patent No. 2,316,670. Washington, DC: U.S. 

Patent and Trademark Office  

3. Gani, R., and Bek‐Pedersen, E. (2000). Simple new algorithm for distillation column design. AIChE Journal, 

46(6), 1271-1274. 

 
  



 

 

ENGINEERING                                                                                  280 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

INDOOR TEMPERATURE PROFILE OF HEAT LAMP IN BROILER 

HOUSE 
 

K.X. Lau*1, P.L. Leow2, J.J. Jamian2, R. Arsat2, A.A.A. Abdeltawab2, S.S. Rahman2, 

N.H.A. Khalid3, A. Mohamed3 and I.A. Khalid4 

 
1, 2 Faculty of Electrical Engineering, Universiti Teknologi Malaysia, Skudai, MALAYSIA. 

(E-mail: sharonlau1993@yahoo.com, leowpl@fke.utm.my) 
3 Faculty of Civil Engineering, Universiti Teknologi Malaysia, Skudai, MALAYSIA. 

(E-mail: nur_hafizah@utm.my) 
4Khalid Latiff Holding Sdn Bhd, 80350, Johor Bahru, Malaysia 

 

ABSTRACT 

 
Malaysia is one of the main suppliers for staple meat in Asia where the demands towards the 

broiler products grow annually. As a tropical country, the annual temperature in Malaysia is 

ranging from 24 °C to 38 °C. Broiler house normally built on the hill side with open-concept 

experiences dynamic temperature change regarding on the outdoor temperature. Ambient 

temperature is crucial to improve the production of broilers and profit of the nation. 

Nowadays, utilization of heat lamps are popular in the broiler house to provide heat as the 

ambient temperature needed by the broilers depends on the day of age. However, lacking of 

knowledge and information on the heat lamp influences the performance and production of 

broilers. Thus, this paper presents the indoor temperature profile of heat lamp to enhance the 

recognition towards the suitable application of heat lamp for broiler house. The experimental 

model mimicking broiler house (10 ft × 10 ft) was built with eight temperature sensors 

positioned at eight different places. Four heat lamps, Philips 100 W incandescent bulb, 

Phoenix 100 W incandescent bulb, Philips 150 W infrared bulb and Out Door Flood 300 W 

fluorescent bulb are tested with different heights. Philips 150 W infrared bulb shows the most 

uniform and widest coverage area until S3 among the four bulbs within the experimental 

model.  

Key words: Ambient temperature, Heat lamp, Coverage area 

 

INTRODUCTION 

Malaysia is one of the main provider for staple meat in Asia[1] and broiler is raised and grew 

specifically for the meat. Malaysia is a tropical country that has the annual temperature range 

from 24 °C to 38 °C and broiler houses are normally located on hill side in an open space. 

Some open house design system of broiler house in Malaysia experience the dynamic 

temperature change depends on the ambient temperature. High indoor temperature causes 

heat stress of broilers and low indoor temperature causes the broilers to experience cold 

stress. Some modern broiler house installs effective heating and cooling elements to provide 

thermal comfort for broilers[2]. Ambient temperature required by broilers depends on their 

age[3][4]. Table 1 shows the ambient temperature needed by broiler throughout a cycle.  
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Table 1. Ambient temperature required by broilers 

Day of Age Ambient Temperature (°C) 

1-3 34-36 

4-14 32-33 

15-21 29-30 

22-35 22-28 

36+ 21 
 

Utilization of heat lamp to provide heat and maintain optimum temperature in the broiler 

house becomes popular choice among the farm operators in Malaysia. However, lacking 

information on the heat lamp affects the performance and production of broilers. Figure 1 

shows the problem faced by the farm operator. 

 

 
 

Figure 1. Chicks run away from the localized heat source 

 

The experimental model mimicking broiler house (10 ft × 10 ft) was built with eight 

temperature sensors labelled as S1to S8 and were positioned at eight spots across the model. 

S1 was placed directly underneath the heat lamp. Four heat lamps, Philips 100 W 

incandescent bulb, Phoenix 100 W incandescent bulb, Philips 150 W infrared bulb and Out 

Door Flood 300 W fluorescent bulb are tested with different heights, 70cm-110cm. The 

baseline temperature was set as 25 °C. Figure 2 shows the position of sensors in the 

experimental model. 

 

 

Figure 2. Position of sensors in the experimental model 
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MAIN RESULTS 

The statistical graph was used to analyze the temperature profile of heat lamps. Figure  

shows the performance of each heat lamps.  

 

 
 

Figure 3. Graph of temperature for four bulbs 

 

As shown in Figure 3, Philips 150 W infrared bulb covers the most uniform and widest area 

until S3 with 28 °C. Phoenix 120 W incandescent bulb localizes heat directly underneath S1 

and temperature of 42 °C causes burnt towards the broilers. Out Door Flood 300 W 

fluorescent bulb does not fulfil the ambient temperature required by broilers from day 1 to 

day 14. 

 

CONCLUSION 

 

Indoor temperature profile of four heat lamps to suit the application for broiler house and 

optimize the performance and production of broilers. Future work involves the real 

application and real-time monitoring of Philips 150 W infrared bulb in the broiler house. 
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ABSTRACT 

The water demand is increasing rapidly worldwide. The urbanization, agriculture and climate 

changes are the sources of growing water scarcity. This issue affects ecological systems, 

economic growth, people and society. Unfortunately, the groundwater is not considered in 

many city systems thinking including Malaysia. There are only a few states like Kelantan, 

Selangor, Sabah and Sarawak actively using groundwater as the alternative or in conjunctive 

to surface water. The common type of aquifers explored in Malaysia were alluvium, 

limestone, sandstone, igneous and volcanic rocks. Moreover, the strategies to implement 

groundwater resources in Malaysia according to Integrated Aquifer Systems Management 

Report were discussed. However, unlike surface water, the departments and acts that are 

directly related to groundwater are limited. Finally, this paper promotes usage of groundwater 

as the alternative or in conjunctive to other water resources. 

 
Key words: Groundwater, Malaysia, Water resources 

INTRODUCTION 

The rate of water demand has increased twice the rate of population growth in recent decades. 

Urbanization, irrigated agriculture and industrialization are also some factors that contribute 

to water scarcity [1]. It is predicted that there will be water deficit of 40% by 2030 under 

current climate changes [2]. Water scarcity also directly influences economic growth besides 

affecting ecological systems, people and society. Most of the countries worldwide are already 

facing hitches to access safe and clean drinking water [3]. Asian countries are facing water 

scarcity despite the fact that Asia has large water availability. 

 

This water scarcity issue accentuates the negative impact on the development of a city. The 

early finding shows that effective alternative steps such as exploring groundwater, utilize 

marginal water resources, broaden water supply catchment area and invest in innovative 

solutions and advanced technologies to manipulate natural water sources must be taken. The 

importance of groundwater in supporting urban living and the impact of urbanism on natural 

groundwater is being highlighted in current studies but unfortunately, the groundwater is not 

considered in many city systems thinking [4]. This could be due to few misconceptions like 

groundwater is a finite resource, uncertain, polluted, pricey to develop and maintain, hard to 

extract and give unfavourable impact to the environment [5].  
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GROUNDWATER AVAILABILITY AND CONSUMPTION IN MALAYSIA 

Malaysia is rich with groundwater as well as surface water. There is around 72% of 

groundwater storage in Malaysia which means that the groundwater has a high potential to be 

used as the alternative or in conjunctive to surface water [5]. However, there are only a few 

states in Malaysia has exploited groundwater so far. The states are Kelantan, the major 

exploiter, Selangor, Sabah and Sarawak [5]. The Kelantan uses groundwater for domestic, 

industry and agriculture while Selangor uses it for industrial purpose. Meanwhile, in Sabah 

and Sarawak, the groundwater is mostly used in coastal areas for domestic use [5].  

 

Table 1. Type of aquifer and quantity being used in Malaysia [5] 

 

Location Type of aquifer Quantity being used 

Peninsular 

Malaysia 

Alluvium 50 to 100 m3/h/well 

Limestone 50 m3/h/well 

Fractured sandstone and volcanic rocks 30 m3/h/well 

Fractured igneous rocks  20 m3/h/well 

Sarawak Alluvium (near coastal area)  

0.05 million m3/d  Sedimentary basins 

Fractured hard rocks 

Sabah Quaternary and Recent alluvium 0.02 million m3/d 

 

INTEGRATED AQUIFER SYSTEMS MANAGEMENT 

Integrated Aquifer System Management is an approach to accomplish feasible management 

of aquifers which can assure the sustainability of groundwater assessment, extraction and 

management [6]. A national groundwater colloquium named ‘Groundwater Management in 

Malaysia – Status and Challenges’ and five multi-stakeholder consultative workshops were 

conducted in the year 2009. The Integrated Aquifer System Management Report has come up 

with the strategies for implementation of groundwater in Malaysia. The strategies were 

passing appropriate legislation to strengthen existing legal framework, identifying and 

empowering a lead ministry or agency at federal level, establishing a National Groundwater 

Research Centre under Ministry of Natural Resources and Environment, facilitating states to 

play a leading role in groundwater management, establishing a standing committee on 

groundwater within the purview of the National Water Resources Council, establishing 

groundwater management committees at state level, developing detailed action plans and 

changing public perceptions towards groundwater [6]. 

 

DEPARTMENTS AND REGULATIONS FOR GROUNDWATER 

The water governance is defined as systems such as politics, social, economy and 

administration are in place to regulate the development and management of water resources 

and provision of water services at different levels of society [7]. The water acts are 

established to support water governance. There are many departments and acts related to 

water resource management. However, only a few are directly related to groundwater [5]. 

The active departments are Minerals and Geoscience Department, State Water Boards or 

Authorities, Ministry of Health, Department of Environment, National Hydraulic Research 

Institute of Malaysia and National Water Services Commission. Meanwhile, the enforced acts 

are Geological Survey Act, Environmental Quality Act, Water Supply Enactment and 

National Water Resources Policy. 
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CONCLUSION 

In summary, Malaysia is rich which groundwater resource besides surface water. Still, only a 

few states are actively exploring the resource. Unfortunately, there is a need to change 

people’s and stakeholders’ perception towards groundwater. Many assume that groundwater 

is not sustainable and the exploration could harm the environment. On the other hand, proper 

training on managing groundwater sustainably has to be done. It was found out that the 

government has recommended groundwater to be explored around 30% by the year 2030. 

Finally, this paper strongly encourages the use of groundwater as an alternative or in 

conjunctive to surface water in Malaysia. It also encourages the groundwater planning to be 

included in urban planning in coming years. 
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ABSTRACT 

Metal element doping has been widely used to modify or enhanced the magnetic properties of 

Fe3O4 nanoparticles. In this paper, a series of colloidal ZnxFe3-xO4 nanoparticles with 

different Zn contents of x varying from 0.0 to 1.0 were synthesized through chemical co-

precipitation method. The actual ratios of Zn to Fe in the substituted magnetite nanoparticles 

were investigated by electron probe microanalysis (EPMA) and energy dispersion X-ray 

spectrometry (EDS). The structural properties of the synthesized nanoparticles were 

examined by powder X-ray diffraction (XRD), Mössbauer spectrum, Fourier-transform 

infrared spectroscopy (FTIR), thermogravimetric analysis (TGA), dynamic light scattering 

(DLS), transmission electron microscopy (TEM) and selected area electron diffraction 

(SAED), while the magnetic properties of the synthesized nanoparticles were determined by 

vibrating sample magnetometer (VSM). Structural characterization confirmed the formation 

of cubic spinel structure with an average crystallite size in the range of 8 to 20 nm. Magnetic 

studies indicated that the synthesized ZnxFe3-xO4 nanoparticles exhibited excellent 

superparamagnetic properties without remanence magnetisation and coercivity. Moreover, 

the results also showed a significant increase in magnetization saturation (Ms) of ZnxFe3-xO4 

compared to non-doped Fe3O4 nanoparticles for relatively minor quantities of Zn substitution. 

The findings revealed the optimum Zn cation concentration that gives the highest Ms value in 

Zn doped Fe3O4 nanoparticles through chemical co-precipitation method. 

Key words: Magnetite, Chemical co-precipitation, Structural characterization, Magnetic 

properties 

 

INTRODUCTION 

As one of the most important nanostructured magnetic materials, Fe3O4 nanoparticles 

have attracted much attention over the past decade owing to its unique and tunable 

magnetic properties [1]. One of the remarkably advantages that the magnetic properties of 

Fe3O4 are controlled by its particle size. Fe3O4 can exhibit superparamagnetism when its 

particle size is smaller than the critical diameter (Dc) [2]. Different from the bulk 

counterparts, Fe3O4 are no longer exhibit ferromagnetism but present superparamagnetism 

with large response to the applied magnetic field and negligible remanence saturation 
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(Mr) and coercivity (Hc) [3]. Therefore, such a material can only be magnetized in the 

presence of external magnetic field and demagnetized only with the removal of the 

external magnetic field. A number of studies for superparamagnetic Fe3O4 have made 

substantial progress in application of drug delivery [4], diagnostic magnetic resonance 

imaging (MRI) [5], high density data storages [6], and optical fiber sensing system [7]. 

However, superparamagnetic Fe3O4 with relatively low magnetization saturation (Ms) has 

always been a constraint for their practical applications [8]. To address these constraints, 

metal element doping is the most effective method. In this case, the doped magnetite 

materials are usually recorded as MFe2O4 where M represents various divalent metallic 

elements including Zn, Co, Ni, Cu, Mn and Mg. In an attempt to explore the relationship 

between magnetism and zinc doping, this paper deals with a series of ZnxFe3-xO4 (0 ≤ x 

≤1), where x represents the amount of Zn doped into Fe3O4, prepared through the 

chemical coprecipitation method. The focus of this study is concentrated on the 

magnetization versus applied magnetic field for a series of Zn substituted Fe3O4 

nanoparticles with different x. 

 

MAIN RESULTS 

 

The magnetic properties of Fe3O4 and Zn-doped Fe3O4 nanoparticles were determined using 

VSM analysis, including the measurements of magnetization saturation (Ms), coercivity (Hc). 

As shown in Figure 1, the result demonstrated the Ms values increased when zinc is 

incorporated into the Fe3O4. The Fe3O4 and Zn0.2Fe2.8O4 nanoparticles showed 

superparamagnetic properties with negligible Mr and Hc.  

 

 
Figure 1. Magnetic Hysteresis (M-H) loops of Fe3O4 and Zn0.2Fe3O4. 
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CONCLUSION 

The findings are important in revealing the optimum Zn cation concentration that gives the 

highest Ms value in Zn doped Fe3O4 nanoparticles. The enhanced magnetic properties of Zn 

doped Fe3O4 nanoparticles give superior performance in various applications, such as 

increase the detection range of optical fiber sensor in magnetic field detection as well as 

improve the MRI contrast record. 
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ABSTRACT 

Distillation column, one of the most applied separation unit, is important in the refining 

industry. Compared to distillation column, the design of flash distillation would be easier as it 

does not involve the calculation of minimum number of plates and reflux ratio, but only 

pressure. A systematic design of flash distillation is developed by using driving force 

algorithm, and Aspen HYSYS is used to simulate the case study. The feed composition and 

pressure of binary hydrocarbon mixtures pairs C3-C4 up to C3-C30 are varied between 0.1 to 

0.9 mole fraction and 2 atm to 40 atm, respectively. A database of hydrocarbon binary 

mixtures is developed through Microsoft Excel simulation. In this study, it can be concluded 

that it is easier to design a flash separation column using the proposed database that is 

developed using the driving force method. It is capable of reducing the time taken by the user 

and providing an operating condition which would fulfil the targeted purity of the products. 

Key words: Flash separation, driving force method, relative separability database, hydrocarbon 

mixture 

 

INTRODUCTION 

A flash separation column is more economic compared to other columns as its operation only 

requires a single stage without the need of trays or stages and rectification. Flash separation is 

used on a large scale in the petroleum industry, production of liquefied petroleum gas, and 

also manufacturing and purification of nitrogen, oxygen, and rare gases. Flash separation was 

used in the invention by Bangs et al. [1] in purification of petroleum sulphonates solution to 

obtain dry petroleum sulphonate salts that are free from non-sulphonated materials. Besides, 

in petroleum industry, flash distillation is also preferably used in the desalination process of 

brackish water or ocean water due to its economical scale and low-grade steam operation [2]. 

Researches done on flash distillation were mainly focused on ways to improve the 

performance of a multi-stage flash desalination process through modelling, simulation, and 

optimization. 
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The aim of this study is to develop a database for flash separation column design, which 

consists of various operating conditions with respect to the purity of product produced. 

The driving force method [3] is adopted in this research and is used as a preliminary step 

to determine the feed conditions of the hydrocarbons mixture going into the flash 

separation columns. The various feed conditions are manipulated to determine the 

composition of components in both vapour and liquid phases through rigorous 

simulations in Aspen HYSYS V9. Tabulation is done to compile the data generated in 

Excel and it can be used as a reference for flash separation design. 

 

MAIN RESULTS 

 

The Relative Separability Database shown in Figure 1 was developed and was recorded 

using Microsoft Excel. The database consists of the design variables required to design a 

flash separation column and the driving force values at each operating condition. The 

assumptions used in this study are as follows: 

 

1. Only sharp separation is considered in flash separation in this study.  

2. Feed inlet of flash column is saturated liquid. 

3. The separation process occurred in flash column is under ideal condition. 

4. The pressure drop difference between the top and bottom outlets is fixed at 0.01007 

atm, where bottom outlet pressure is set at 1.00 atm and the top outlet pressure is set 

at 0.98993 atm. 

5. Product is only considered pure when it reaches 0.99 mole fraction or 99 % mole 

fraction at the outlet stream. 

 

Table 1. Example of Relative Separability Database using Microsoft Excel 

 

 
 

Based on the findings, the database developed has identified several patterns in designing 

flash separation. The binary mixture that has a higher amount of light component tends to 

achieve a higher purity of products at lower pressure. This is because the lower energy 

(pressure) in the feed is sufficient to separate the huge amount of light component from the 

liquid phase. Contrarily, high feed pressure and pressure drop resulted to decrease in purity of 

light product because the heavy key component is more easily vaporised at higher pressures. 

The database can shortlist several operating conditions that will fulfil user input for product 
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purities so that the user can easily choose without randomly testing any operating conditions 

to achieve the desired purity. If the database does not provide any operating condition at a 

given purity, then flash separation is not feasible to be used for that separation process and a 

distillation column may be chosen instead. 

 

CONCLUSION 

 

In this study, it can be addressed that the design of flash separation is easier than distillation 

column. Design of flash separation requires less design variables compared to distillation 

column. The database proposed in this study consists of around 9600 combination of binary 

mixture hydrocarbon pairs from C3-C4 up to C3-C30 varied from mole fraction 0.1 to 0.9 

and pressure feed from 2 atm to 40 atm. By using the proposed database, users can identify 

the operating condition that fulfils the required purities of products and design the flash 

separation in a systematic manner. Due to a very huge combination, the design the flash 

separation solely using a process simulator will take a considerable amount of time. Hence, 

this database is capable of reducing the time taken to design flash separation. Since this study 

is only carried out for binary mixtures, future research should be focused on the design of 

flash separation for multicomponent mixtures and identify the effect of multicomponent 

mixtures to the separation efficiency in flash separation. 
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ABSTRACT 

The production of direct-fed microbial is cost competitive.  A commercial medium such as de 

Man, Rogosa and Sharpe (MRS) is usually too costly. Thus, agro-waste such as rice bran is 

utilized as an alternative carbon source in this production of direct-fed microbial. The aims of 

this study were to evaluate the effect of incubation time and inoculum size on the viability of 

Lactobacillus casei fermented in rice bran extract. The fermentations were conducted under 

microaerophilic condition, at 37°C and initial pH value of 5.5. The inoculum size was varied 

in between 1% (v/v) and 10% (v/v) and the incubation time was investigated in between 6 

and 24 hours. Based on our statistical analysis, the effects of incubation time and inoculum 

size are significant to the growth of direct-fed microbial L. casei fermented in rice bran 

extract. Inoculum size more than 5% (v/v) shows a noticeable decrease in the viability of L. 

casei. In this study, the optimum fermentation time and inoculum size are 12 hour and 5% 

(v/v), respectively and the highest viability of 9.29 log cfu/ml was observed at the optimum 

conditions.  

Key words: Lactobacillus casei, fermentation, rice bran, inoculum size, direct-fed microbial 

 

INTRODUCTION 
 

Direct-fed microbial or also known as probiotics is referring to live microorganisms given to 

the animal as one of the feed additives in order to replace antibiotic growth promoter used in 

animal husbandry and it has been marketed in various forms such as in oral pastes, in carriers 

to be mixed with feeds and in boluses [1] and the markets is currently expanding due to the 

increase of interest in safety food. Lactobacillus sp. is amongst the well-known resident in 

animals and human’s gastrointestinal tract [2] and is widely used as probiotics for humans 

and direct-fed microbial produced for ruminant [3]. It is due to its broad ecological 

distribution, which showed that this bacteria has a metabolic flexibility and drives it 

applications widely in food and health industries [4].  This strain is also one of the most 

commonly consumed and best-characterized probiotic species [5]. 

 

The physical parameters such as incubation time and inoculum size are known to exert 

significant effect in the fermentation process [6, 7]. These parameters affecting the 

fermentation performances in regards to the microbial growth rate, viability and biomass 

yield [8, 9]. Incubation time relates to the growth stages or growth phases of a microbe. 
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Studies of the effect of incubation time also had been conducted by various researchers [2, 9] 

in medium fermentation such as pumpkin waste and coconut water. Inoculum size or the 

initial concentration of cell affects the duration of lag phase [10].  In low concentration, it 

will prolonged the duration of lag phase, however in high concentration the inoculum leads to 

the cell clumping and increase in sugar consumption and leads to premature stationary phase. 

This study is the continuation of previous study [11] and its aim were to study the effect of 

incubation time and inoculum size on the viability of Lactobacillus casei ATCC 393 

incubated in rice bran extract. 

 

MAIN RESULTS 

 

The effects of incubation time and inoculum size on the cell growth of L. casei in rice 

bran extract are shown as in Figure 1 and Figure 2.  

 

 
Figure 1. The growth of L. casei at various incubation time under microaerophilic condition, 

at 37°C, initial pH of 6.5 and 1% (v/v) of inoculum size 

 

 
Figure 2. The growth profile of L. casei in rice bran extract at 37°C, pH 5.5 using various 

inoculum concentration  

 

One way ANOVA Test was conducted and it was found that the incubation time and 

inoculum size have significant effect on the growth of L. casei incubated in rice bran 

extract. The highest cell growth was observed at 12 hour incubation time and further 

incubation shows the viability of L. casei was decreasing as shown in Figure 1. Different 

inoculum size affects the initial cell concentration in the fermentation medium as shown 

in Figure 2. In Figure 2, it can be seen that after 2 hours incubation the growth of L. casei 

at different initial inoculum size drop to 1% to 7%, and the most noticeable drop was at 
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10% (v/v) inoculum size with 7% of the viability drop. The highest cell viability 

concentration of 9.29 log cfu/ml was obtained when inoculum size of 5% (v/v) was used.   

 

CONCLUSION 

 

The effect of incubation time and inoculum size on the growth and cell biomass of L. casei 

fermented in rice bran extract was studied. It was found that both parameters, incubation time 

and inoculum size have significant effect on the growth of L. casei in rice bran extract. The 

optimum incubation time was obtained at 12 hours and the optimum inoculum size was 5% 

(v/v).  
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ABSTRACT 

A structured lipid with a high amount of oleic acid content was synthesized from lipase-

catalysed acidolysis reaction of used cooking oil (UCO) with oleic acid in the present of n-

hexane. Liquid lipase from Rhizomucor miehei was used in this study. The effects of reaction 

temperature, enzyme loading, and substrate mole ratio were investigated. Incorporation of 

oleic acid in UCO was determined based on peroxide, iodine, and acid values. Oleic acid 

content in UCO before and after acidolysis was compared using gas chromatography (GC-

FID). Under optimal reaction conditions 4% (w/w) enzyme loading, 55°C reaction 

temperature, 1:4 substrate mole ratio, 150 rpm agitation speeds and 12 hours reaction time) a 

74.71% (v/v) oleic acid content was achieved with peroxide value of 6.19 meq/kg, iodine 

value of 23.8 mg/mg and acid value of 8.97 g/g. The result shows that enzymatic acidolysis 

reaction has improved the oleic acid content in UCO from 23.83% (v/v) to 74.71% (v/v). This 

study provides an effective and sustainable process for the synthesis of enhanced quality oil, 

which expected to be used as raw material for various oleochemicals products.  

Key words: used cooking oil, lipase, oleic acid, enzymatic acidolysis   

 

INTRODUCTION 

Lipases can be employed in the modification of chemical structure of natural triacylglycerols 

(TAGs) as to improve their physicochemical properties and/or their health benefits. 

Structured lipids (SL) are defined as TAGs which have been chemically or enzymatically 

modified to change the fatty acids composition and/or positional distribution in the glycerol 

backbone [1]. Studies have also shown that enzymatically or chemically modified TAGs 

exhibit similar or, in some cases, greater benefits compared to blended oils with similar fatty 

acid compositions [2]. The products from modification of TAGs via enzymatic reaction are 

cocoa butter equivalents, human milk fat substitutes, enriched oil with specific fatty acids, 

low-caloric fats and plastic fats. The interest on lipase-catalyzed production of SL has 

significantly improved due to benefits of enzymatic route compared to chemical-based 

processes especially in the field of edible oils and fats [3]. 
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Used cooking oil (UCO) is a cheap and abundant commodity, representing a product from a 

blooming phenomenon of fast food centers and restaurants all over Malaysia. Sebayang et al. 

[4] claimed that the total UCO generated from fast food franchise all over Malaysia reach 

several thousand litres a day.  Utilization of UCO for biodiesel and soap productions is well 

explored. However, other utilization properties are still lacking in scientific investigation due 

to limited chemical and physical functionalities. Therefore, enhancement of UCO via 

enzymatic acidolysis reaction for the production of high oleic oil addresses crucial 

environmental problems caused by its disposal as well as provides a solid foundation for 

exploration and exploitation on its utilization properties especially for non-food industrial 

application. High oleic oils have been utilized for the production of polyurethane, cosmetic 

formulation, and lubricant oils.  

 

In this study, UCO was incorporated with oleic acid via enzymatic acidolysis reaction in 

the presence of lipase (Rhizomucor miehei) in n-hexane system as to obtain high oleic oil, 

offering higher functionality and broad utilization properties. Effect of reaction 

conditions including enzyme loading (4-8% w/w), reaction temperature (35°-65° C), and 

substrate mole ratio (1:1-1:8 mol/mol) were investigated at constant agitation speed of 

150 rpm for 12 hours. One factor at a time experiment was employed in this study. 

Peroxide, iodine, and acid values of UCO before and after acidolysis reaction were 

determined in order to find optimum conditions for high degree of oleic acid 

incorporation. Then, the oil sample at optimum reaction parameters was run through gas 

chromatography (GC-FID) for determination of final oleic acid content and was 

compared with the oil sample before acidolysis reaction. 

 

MAIN RESULTS 

 

Table 1. Effect of reaction parameters on peroxide (PV), iodine (IV), and acid values 

(AV) 

Parameters 

Chemical Properties 

PV 

(meq/kg) 
IV (g/100g) 

AV 

(mgKOH/mg) 

Enzyme load (%w/w)                               4 41.3 6.44 16.83 

8 23.9 10.68 14.95 

10 4.17 22.4 8.42 

12 6.78 20.68 12.34 

Temperature °C 35 18.04 8.98 16.83 

45 16.69 13.56 14.03 

55 7.6 23.8 8.98 

65 14.34 18.6 13.7 

Substrate mole ratio (mol/mol) 1:1 35.7 4.81 22.8 

1:2 30.6 11.9 20.95 

1:4 6.8 22.8 9.51 

1:8 12.69 19.8 15.2 
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Figure 1. Oleic acid content (% v/v) before and after acidolysis reaction. 

 

Result from Table 1 shown a significant effect of reaction parameters on PV, IV, and AV 

of UCO. PV, IV, and AV experienced the increasing and decreasing trend at certain 

reaction parameters. Initially, PV, IV, and AV of UCO before acidolysis reaction are 45.4 

meq/kg, 3.46 g/100g, and 21.32 mgKOH/mg respectively. The optimum reaction 

parameters for UCO acidolysis reaction are found at enzyme loading of 10% (w/w), 

reaction temperature of 55° C and substrate mole ratio of 1:4 mol/mol (oil:oleic acid). At 

optimum conditions, PV and IV have reduced to 6.8 meq/kg and 9.51 mgKOH/mg 

respectively. However, IV has increased to 22.80 g/100g. Oleic acid has been successfully 

incorporated in UCO as confirmed by GC-FID analysis that shows the increased in oleic acid 

concentration from 23.83 % to 74.71% (v/v) 

 

CONCLUSION 

 

The optimum reaction conditions for enzymatic acidolysis of UCO were obtained at enzyme 

loading of 10% (w/w), reaction temperature of 55° C and substrate mole ratio of 1:4 mol/mol 

(oil:oleic acid) with constant agitation speed of 150 rpm for 12 hours in n-hexane system. At 

optimum reaction condition UCO has peroxide value of 6.8 meq/kg, iodine value of 22.8 

g/100g, and acid value of 15.2 mgKOH/mg.  Acidolysis reaction effectively increased oleic 

acid content from 23.83% to 74.71% (v/v) in modified UCO. The quality of the modified oil 

is also improved by the decreased in peroxide and acid values as well as the increased in 

iodine value.  
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ABSTRACT 

 
Phaeodactylum tricornutum had been genetic modified to act as a low-cost and 

environmental friendly expression system for polyhydroxybutyrate (PHB) synthesis. In this 

study, blue wavelength had been selected as stress factor on PHB synthesis phase with the 

aim of improving its productivity. The influence of wavelength shifting from white to blue on 

the growth of Phaeodactylum tricornutum and PHB productivity was evaluated. During PHB 

synthesis phase, the growth of white to blue light (WBL) culture was suppressed as to its 

acclimatisation toward wavelength changes. Hence, the overall specific growth rate of WBL 

culture was lower as compared to white light (WL) culture upon acclimation. The cells under 

blue wavelength cultivation also exhibited lower PHB productivity due to significant 

decrease on PHB accumulation by the cells from 4.32±0.18 % (WL culture) to 3.38±0.30 % 

(WBL culture). The results suggested that blue wavelength did not improve the PHB 

synthesis and productivity of the strain. 

 
Key words: Genetically Modified, Phaeodactylum tricornutum, LED, Light Wavelength, 

Polyhydroxybutyrate  

 

INTRODUCTION 

Polyhydroxybutyrate (PHB) is a naturally-occuring biopolyester synthesized by 

microorganisms in response to physiological stress [1]. In 2011, Phaeodactylum tricornutum 

has been genetically modified to express the genes encoding for the enzymes responsible for 

PHB synthesis [2]. Currently, the enhancing strategy for this genetically modified strain has 

yet to be established. According to previous studies, general energy consumption by 

microalgae is more efficient with the use of monochromatic light such as blue and red as 

compared to wide spectrum light [3]. Hence, this study involved blue wavelength in 

cultivation as to investigate its effect on the cell growth and PHB synthesis. 
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MATERIALS AND METHODS 

Genetic modified Phaeodactylum tricornutum strain was grown in f/2 medium containing 1.5 

mM NH4
+ and allowed to reach exponential phase under white light. The cells were harvested 

and washed with nitrogen-free medium before re-cultured in 0.9 mM NO3- containing 

medium for 7 days to induce PHB-producing genes expression [2]. The cultures were 

subjected to (i) white fluorescence lamp as control of the cultivation and (ii) blue LED on 

PHB synthesis phase. The growth analysis involved optical density method and cell count. 

The PHB content of the cells was quantified by gas chromatography analysis.  

 

MAIN RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Growth curve of P. tricornutum under white and blue wavelengths cultivations. 

 

Generally, the cultivation of genetic modified Phaeodactylum tricornutum for production of 

PHB was divided into two phases: growing phase and PHB-synthesis phase. Figure 1 shows 

the growth curve of P. tricornutum under white light (WL) and white shifted to blue light 

(WBL) cultivations. For both cultures, the growth revealed increasing trend and do not 

achieve stationary growth phase. The growth curve depicted a slightly lower growth trend for 

blue light cultivation as compared to white light cultivation. This is due to acclimation of the 

cells toward blue wavelength.  

 

Table 1. Maximum cell density, specific growth rate (𝜇) and division time (𝑘) of P. 

tricornutum under white and white to blue wavelengths cultivation 

 

Wavelength Max. Cell 

Density (x107 

cells/mL) 

𝜇 (day-1) 𝑘 (day-1) 

White 1.79±0.02 0.341±0.001 0.492±0.001 

White to Blue 1.75±0.01 0.339±0.001 0.489±0.002 
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Table 1 summarized the maximum cell density, specific growth rate and cell division of WL 

and WBL cultures. The growth of cultures under white and blue illuminations showed similar 

trend from day 8 to 12. This proved that the cells able to grow under blue wavelength and 

showed similar growth rate to WL culture after acclimation.  

 

Table 2. Biomass productivity, PHB content and PHB productivity of P. tricornutum under 

white and white to blue wavelengths cultivation 

 

Wavelength Biomass 

Productivity (g/L) 

PHB Content (%) PHB Productivity 

(mg/L/day) 

White 1.165±0.015 4.32±0.18 4.2±0.225 

White to Blue 1.155±0.010 3.38±0.30 3.253±0.259 

 

Overall, the PHB productivity of WBL culture was significantly lower than WL culture as 

summarized together with biomass productivity and PHB content in Table 2. The lower PHB 

content in WBL culture suggested that the culture had changed the carbon partition for 

different macromolecular in the cells upon blue wavelength acclimation. According to 

Jungandreas et al. in 2014, cultures that pre-acclimated to different wavelengths (blue or red) 

showed distinct changes in the macromolecular compositions (carbohydrate and protein) of 

the cells [4]. Hence, during PHB synthesis phase, the newly assimilated carbon was 

hypothesized to be directed into protein storage instead carbohydrate.  

 

CONCLUSION 

 

Genetic modified P. tricornutum was successfully cultivated and acclimated to blue 

wavelength on PHB synthesis phase. However, the growth rate of blue light acclimated 

culture was slower than white light culture. Blue wavelength had also changed the carbon 

partition for different macromolecular which eventually lowered down the PHB content and 

productivity of blue light acclimated culture. 
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ABSTRACT 

Skeletal muscle consist of two main types of muscle fibre; slow twitch (Type I) and fast 

twitch (Type II) muscle fibre. For each individuals, one type may be predominated where 

person with high composition of slow twitch muscle fibre is more suitable with endurance 

related sport such as long distance running while high proportion of fast twitch muscle fibre 

can be observed from sport which require strength like sprinting. The aim of this study is to 

give an overview on the existing techniques used to identify and classify muscle fibre type. A 

search of literature was performed to identify the research studies which explain various 

techniques including bio signal processing technique to distinguish muscle fibre types. For 

each technique, their advantages and limitations will be discussed in order to observe the 

developments of all those methods. Finding shows that muscle fibre can be classified using 

two main methods, either through invasive or non-invasive technique. For non-invasive 

method, as surface electromyography (sEMG) is one approach that had been used, most of 

the research are focusing on finding EMG features and parameters, but not much comparing 

the performance of all features. Besides, there is also little studies discovering the appropriate 

classification method to characterize fibre types. The classification of muscle fibre would be 

useful if it can be embedded into talent identification process which able to categorize 

individuals in terms of the suitability of different types of sport based on their dominant 

muscle fibre type.  

Key words: Fibre type, slow twitch, fast twitch, histochemical, electromyography 

 

INTRODUCTION 

Mental, physical, environmental and genetic are factors which may influence athlete 

performances [1, 2]. For each individual, their performance may differ in terms of either 

endurance, or strength capability and these abilities reflect to different types of sports. As 
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muscle fibre type distribution is largely determined by genetic factor, the biological 

differences of muscle can be divided into two main types which known as slow twitch (Type 

I) and fast twitch (Type II) muscle fibre [3]. The classification of these two types of muscle 

fibres can be observed based on their diversity especially in morphological, histochemical, 

contractile and fatigability properties of each muscle fibre [4, 5]. Essentially, human body 

have the combination of both type of fibres, but for each muscle, one may be predominate 

where the twitch contraction could vary between the muscles.  

 

The characteristics of slow twitch muscle fibre is that it has high myoglobin content, and 

capillary content compared to fast twitch muscle fibre [4]. Main properties which makes slow 

twitch differs is because this muscle fibre contract more slowly compared to fast twitch 

muscle fibre [5]. As slow twitch fibre generate ATP via aerobic metabolism, it is much more 

efficient at using oxygen, thus this type of muscle fibre has high endurance level which make 

it able to take longer time before fatigue. Therefore, slow twitch muscle is more suitable with 

sport that require high endurance such as long distance running and cycling.  

 

In reversal to slow twitch muscle fibre, fast twitch muscle fibre has low myoglobin and 

capillary content which make it appears in white colour for some species [4]. Besides, it also 

has the ability to generate more power with quick burst of speed in just a short period of time. 

This is due to the contractile properties of fast twitch where it has shorter contraction time, 

thus able to fire more energy rapidly in order to generate more force. Even though it has 

quick contraction time, but in reversal to slow twitch, it has low resistance to fatigue [6]. 

Sports such as sprinting and jumping which require high power production in a short period 

of time are more advantageous for person with dominant fast twitch muscle fibre.  

 

Various approach had been used in finding the best technique to classify muscle fibre types. 

The primary focus of this paper is to provide information on the available and previous 

techniques along with their sample selection characteristics and their targeted muscle. Even 

for the same method, there are various parameters that had been used to differentiate muscle 

fibre types. A summary on how each method is performed will also been discussed and 

compared.  

 

MAIN RESULTS 

 

To summarize the technique used for fibre type classification, there are two main approach 

used; either by invasive or non-invasive technique. During the early phase of the muscle fibre 

classification process, histochemical technique which require muscle biopsy is one of the 

method that are widely used to measure the fibre composition in muscles and here, most of 

them follow myosin adenosine triphosphatase (mATPase) staining procedure to characterize 

fibre types. Besides histochemical analysis, electromyography is also one technique used 

where parameters such as mean frequency, median frequency, and conduction velocity were 

selected to indicate the differences between different fibres. As histochemical and invasive 

EMG are conducted invasively, even though they able to show better accuracy as it detect the 

fibre composition directly from muscle, but it has limitation where a proper and careful 

consideration should be taken especially during conducting the experiment. For a non-

invasive technique, the use of surface EMG is a good approach since it did not require any 

muscle sampling which involve muscle biopsy method. A linear correlation between surface 

EMG features and muscle fibre area determined by histochemical technique indicate that 

muscle fibre composition can be estimated non-invasively [7].  
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CONCLUSION 

 

Slow twitch or fast twitch muscle fibres can be characterize by various techniques. However, 

for non-invasive approach especially using surface EMG, further studies are necessary to 

extend the existing research especially in finding the threshold value to characterize 

individuals’ dominant muscle fibre. As the performances of all EMG features are compared, 

appropriate classification method should also be explored in obtaining the best classifier to 

characterize muscle fibre types. 
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ABSTRACT 

 
Earthquake is a natural disaster that can brings damage to properties and lives. Reported 

damages from earthquake indicate vulnerability of existing buildings due to older building 

design codes, poor design practices and poor code enforcement. To calculate the 

vulnerability, few data were needed including primary and secondary data. In this study, 

Ranau township area were studied. Ranau is located at the major quake zone and has high 

probability to reaccurance of earthquake. In primary data collection, field survey was 

conducted to obtained structural information of the  buildings and to calculate its 

vulnerability. Secondary data were gathered from government agencies. There were many 

challenges during data collection including residents cooperation, limited access to properties 

and time limitation. The data obtained will be prepared and process to be used in later 

analysis. The preparation process including digitizing, data cleaning, and database 

development. Proper data collection and preparation is the crucial stage as it will directed the 

research towards great achievement and findings.  

 
Key words: Seismic risk, data collection, data preparation 

 

INTRODUCTION 

Earthquake usually happens when rocks underground suddenly breaks along the faults 

because of sudden release of energy which results in ground shaking. This energy is in form 

of seismic wave. About 80% of earthquakes occur in the Pacific Rim due to a collision of 

tectonic plates in the Earth’s crust. Malaysia is located near the Pacific Rim, a belt of seismic 

activity running around the basin of the Pacific Ocean. Malaysia is close to the most two 

seismically active plate boundaries, the inter-plate boundary between the Indo-Australian and 

Eurasian Plates on the west and the inter-plate boundary between the Eurasian and 

Philippines Sea Plates on the east. Major earthquakes originating from these plate boundaries 

have been felt in Malaysia. Several potential active faults have been delineated and local 

earthquakes in East Malaysia appear to be related to some of them [1].The most quake-prone 

state of Sabah has three major quake zones, namely Central-North (Ranau) Zone, Labuk Bay-

Sandakan Basin Zone and Dent-Semporna Peninsula Zone. Figure 1 shows the faults nearby 

Ranau region [2].  
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Figure 1. Green circle shows Ranau región; located in Central-North Zone [2]  

 

Tragic incident that occur on 2015 at Mount Kinabalu, Sabah with 6.0 richer scales have 

makes Malaysian aware of the seismic hazard and its potential to threaten the public safety, 

welfare and damage the properties. These incidents have caused thousands of people in 

several cities in low and moderate seismicity regions to flee their houses and even hospitals 

because the majority of them felt insecure [3]. Even though the area is not in the radius, it 

will have significant effect due to long period component of shear waves. The building 

vulnerability is due to older building design codes, poor design practices and poor code 

enforcement. Most of these buildings are currently operational and are required to be further 

assessed and upgraded to minimize seismic damage and improve life safety [4]. 

 

STUDY AREA 

 

This research is conducted at Ranau, specifically at Ranau town area. Ranau is situated 

between 5°30’N to 6°25’N and 116°30’E to 117°5’E. Total population of Ranau is 

94,092 peoples. It has hilly geographical structure and it is 1,176m above sea level. On 2015, 

Ranau had encounter seismic event which kills 19 lives and cause great damage to the 

buildings in the area. This incident shows the importance to determine the vulnerability and 

to conduct assessment in the study area. Until now, Sabah is still receiving compression 

forces from the interaction of three main tectonic plates. Although Sabah is 1,000 km away 

from the collision of the plates, it still can experience the compression force [5].  

 

This research is consist of four main stages which involve data collection and preparation, 

seismic risk evaluation and analysis, production of vulnerability maps and prediction damage 

model. This paper will focused on the first part of the research which is data collection and 

preparation. 

 

DATA COLLECTION 

 

There are two types of data had been collected; primary and secondary data. Primary data is 

information that collected specifically for the purpose of the research. Secondary data is data 

that not self-collected and obtains through other organizations. In this research, primary data 

had been collected through field survey called Rapid Visual Screening (RVS). Meanwhile, 

secondary data obtained from Department of Survey and Mapping Malaysia is digital 

topography map for study area.  

 

Primary Data 

 

Rapid visual screening (RVS) is a method to evaluate the vulnerabilities of the buildings 

when an earthquake occurs. It is a visual evaluation using RVS form proposed. In this study, 

FEMA 154 data collection form has been used. There are eight sequences in implementing 
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RVS of buildings. The selection of the form is based on the seismicity region. In this study, 

moderate form had been used. In this form, the buildings details are filled up including the 

address, no of stories, year built and it usage. To determine the score of the building, the 

parameters evaluated including; the building type, no of stories, vertical irregularities, plan 

irregularity, pre-code, post benchmark and soil types. After calculating all parameters, the 

final score will determine either the building is vulnerable to seismic hazard or not.  

  

Secondary Data 

 

Digital topography map obtained will be processed accordingly by digitizing and building 

database. The obtained digital map needs to be digitize to make it more precise and accurate 

because this research focused on each buildings in town including residential, commercial 

building, schools, and government buildings such as hospital and government office whereas 

the maps obtains is more general. The database will be developed by combining the primary 

data obtained and the processed digital topography map. After that, an interactive map will be 

produced to ease the community in the study area to understand the risk and to gain 

information regarding the buildings in their area. 

 

CONCLUSION 

 

The well-known statement "earthquakes don't kill people, buildings do" highlights the need to 

make our communities more earthquakes resilient. By conducting the seismic-risk based 

assessment, the buildings with high vulnerability can be detected and early precaution can be 

taken. Proper data collection and preparation is very important as it will determine the results 

of the research; its accuracy and reliabilities.  
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ABSTRACT 

Gait symmetry assessment is one type of gait analysis that aims to observe changes or 

deviation in gait due to pathological condition, effect of rehabilitation program or to give 

insight on effect of gait on stability and fall-risk. Gait is described as symmetrical when there 

is no difference in gait parameters statistically, measured bilaterally between left and right 

limbs. The assessments of gait symmetry are measured by using spatiotemporal, kinetics, 

kinematics parameters or electromyography (EMG) parameters. However, EMG-based 

assessment for gait symmetry is not well explored compared to assessment using other gait 

parameters. This review aims to compare research designs, methods and procedure of 

previous studies that utilized EMG for gait symmetry analysis so that its consequences on the 

results and findings of the studies will be identified to improve future gait symmetry 

evaluation.   

Key words: Gait analysis, Symmetry, Electromyography (EMG) 

 

INTRODUCTION 

Gait is defined as patterns or manner of locomotion from a point to a point such as walking, 

running, hopping, and skipping as the result of limb movement across the body[1]. It 

encompasses high interaction of central nervous system and musculoskeletal system to ensure 

the body stay upright in stable manner during movement [2].  

 

Gait analysis aims to provide or enhance the understanding on gait based on quantitative 

measurement primarily for medical purpose and also for other purpose such as for sport 

science[3]. One type of gait analysis is gait asymmetry assessment that measure deviation in 

gait between right and limbs. Gait asymmetry assessment is able to give insight on effect of 

pathological condition such as stroke, cerebral palsy, Parkinson’s disease, osteoarthritis and 
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other medical condition concerning on gait such as injury or orthoses usage [4]. It also gives 

information on stability or risk of fall of able-bodied gait in healthy normal population. 

Although not widely used compared to other gait parameters, electromyography (EMG); the 

recording of muscle electrical activity also had been used in gait symmetry measurement [5]. 

The EMG is able to provide extended information on gait analysis as it describes muscle 

activation, the process that initiate gait cycle.  

 

In this review, method for data acquisition and data processing of EMG for gait analysis 

will be compared based on previous studies. Aspect of study design such as subjects, 

selected assessed muscles, gait procedure, and asymmetry measures methods will also be 

discussed thoroughly. The search will be performed through electronic databases 

(ScienceDirect, IEEE Xplore and Web of Science) to find research conducted from 1995 to 

2018 with the keyword gait, symmetry, asymmetry combined with electromyography (EMG).  

 

MAIN RESULTS 

 

Figure 1 shows the number of journal articles and conference proceedings identified, the 

numbers and reasons for exclusion and the total number of studies included in the final 

review. 

 

 

Figure 1. Flowchart of selecting journal articles and conference proceedings. 

Based on the 18 journal articles and conference proceedings that are selected, most 

studies assessed gastrocnemius[6-18] and tibialis anterior [6, 8-10, 12-21] muscles. Both 

muscles are the prime mover responsible for actions at ankle joint where tibialis anterior 

is part of anterior compartment that functioned for dorsiflexion movement while 

gastrocnemius a part of posterior compartment muscles that responsible for plantar 

flexion movement [22]. The recorded raw EMG signals’ sampling frequency varies 

ranging from 500Hz to 1080 Hz but mostly sampled at 1000Hz [6-8, 13, 16, 18, 21, 23, 

24].  The EMG signals are all processed by filter, mostly full wave rectified the signals 

407 journal articles and conference proceedings were identified from 

ScienceDirect, IEEE Xplore and Web of Science database 

380 abstracts excluded: 

• Subjects were not human 

• Using needle EMG  

• Do not assessed lower limb muscles 

27 journal articles and conference 

proceedings were assessed for eligibility 

18 journal articles and conference 

proceedings were included in the review 

9 excluded: 

• Though EMG were recorded, muscle activity 

signal is not used for asymmetry assessment 

• EMG were not taken during gait  
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[6, 8-13, 15, 18, 24] and were normalized temporally to 100% gait cycle [6, 8-10, 12, 13, 

15-18] . Most studies concern on subjects with diseases that affect symmetry such as 

stroke, osteoarthritis, and cerebral palsy and some compared with control group which is 

healthy populations with comparable age range and body mass index. The symmetry 

measures are either discrete measure such as symmetry ratio and Robinson index, or 

complete gait cycles such as trend symmetry or statistical approaches such as ANOVA, t -

tests and autocorrelation. The selection of types of measures depend on the purpose of the 

symmetry assessment. The EMG parameter used are mean, root mean square (RMS), 

ensemble averaged of the muscle activity.  

 

CONCLUSION 

 

The aim of this review was to provide overview on previous studies that utilized EMG-based 

assessment for gait symmetry analysis. From that, methods to conduct the studies could be 

highlighted so that future research will acquire more reliable findings. Future research will be 

able to compare and find the relationship of gait symmetry measures from EMG with other 

method or technology in gait studies. 
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ABSTRACT 

The purpose of this paper is to present the predictor development for the Refined Bleached 

Deodorized Palm Oil (RBDPO) quality based on the nonlinear multivariate approaches of 

Nonlinear Iterative Partial Least Squares (NIPALS). The palm oil physical refining plant 

consists of degumming, bleaching and deodorizing section. NIPALS model framework 

consists of NIPALS-PCR (Principal Component Regression) and NIPALS-PLS (Partial Least 

Square) are to obtain the relationship coefficient between the input and output variables. The 

coefficient is used to predict the RBDPO quality from the Crude Palm Oil (CPO) feed 

quality. Through the validation with the online data, the prediction based on the NIPALS 

models give good prediction of the actual process.  

Key words: Quality Prediction, Palm Oil, Nonlinear Iterative Partial Least Square  

 

INTRODUCTION 

Palm oil refinery process is a complex multivariable, time-varying and strong nonlinear 

process. It possesses a number of features that lead to control problem which are to obtain a 

desired RBDPO standard quality (Table 1) by the end of the process. In current refinery 

practice, plants recycle out-of-specification product and refine the product again, thus to 

prevent scrapping the product altogether in the case of unexpected out-of-specification 

quality product production [1]. The loss of profit during recycle is expected nearly RM 

160,000 per hour due to the production and opportunity loss [2].  

 

End product quality is only available by offline assay after the finish of refinery process [3]. 

Therefore, a reliable process monitoring and precise quality prediction and control are 

necessary to ensure the safe and profitable refinery processes operations. Several studies have 

been conducted on the quality prediction of refined palm oil using artificial neural network 

[4] and linear partial least square [4]. Despite of the ability to predict the process quality, it is 
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known that palm oil refinery process is strong nonlinear process and justify the used of non-

linear approach such as NIPALS. In this work, comparison of nonlinear approach (NIPALS-

PLS and NIPALS-PCR) is compared to linear approach (PCR) to justify better approach in 

predicting product quality. 

 

Table 1. Standard Specification of RBDPO Quality 

 

Quality Specification PORAM VIETNAM CHINA 

Free Fatty Acid (FFA) < 0.10 < 0.10 < 0.07 

Moisture Content 

(MOIST) 

< 0.10 < 0.10 < 0.10 

Iodine Value (IV) 50-55 50-55 50-55 

 

 

MAIN RESULTS 

 

A total number of 327 raw data of PORAM quality were collected within 8 hour interval of 

sampling during industrial attachment. The data consist of 6 input variables (FFAin, MOISTin, 

IVin, DOBIin, Bleaching Dosagein, and Vacuum Steam Pressurein) and 3 output variables 

(FFAout, MOISTout, COLORout). Data standardization is done to ensure all variables have 

uniform range scale and satisfy central limit theorem. Process sampling time and residence is 

conducted using autocorrelation plot and cross-correlation plot respectively before data fed 

into NIPALS prediction model and to obtain the relationship coefficient [5]. 

 

The performance of the prediction models was determined by identifying the presence of 

deviations between the predicted output control charts and the actual output control charts via 

crude observation. Mean Squared Error (MSE) approach is selected to obtain precise error of 

deviations. Table 2 shows both NIPALS-PLS and NIPALS-PCR prediction model have less 

deviation (lower MSE value) than the PCR prediction model. This is because the refinery 

process was characterized with nonlinearity and time variance, thus a nonlinear model can 

predict better. The results were proven that the RBDPO is palm oil refinery process was a 

non-linear process and it can be concluded that nonlinear prediction models were more 

reliable in predicting the RBDPO quality. 

 

Table 2. MSE for each regression method selected 

Regression Method 
Mean Square Errors (MSE) for Each Parameter 

FFA MOIST COLOR 

PCR 0.0111 0.0082 0.0247 

NIPALS-PCR 0.0032 0.0014 0.0033 

NIPALS-PLS 0.0028 0.0014 0.0041 

 

CONCLUSION 

 

By acquiring the CPO processing time and developing statistical prediction models via non-

linear regression methods, RBDPO quality can be effectively predicted ahead in time based 

on the raw CPO data. If the predicted RBDPO does not meet the specifications, early 

corrective measures can be carried out such as increase bleaching dosage to reduce color 

variable. This can reduce the dependence of recycling streams to rework off-spec product, 

thus optimal plant performance can be fine-tuned for better smooth running and productivity. 
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ABSTRACT 

This paper presents an investigation of the underlying brain process involved in creative 

thinking (CT). The investigation is about directional of brain connectivity for creative 

thinking between architectural student and non-architectural student. This study involved two 

students from Faculty of Built Environment and Faculty of Electrical Engineering, Universiti 

Teknologi Malaysia, Skudai, Johor. The participants were required to complete two sketches 

of creative thinking task. The creative thinking task is guided by the Torrance Test for 

Creative Thinking (TTCT). While sketching, the participants’ brain signals were captured 

using Electroencephalography (EEG).  Then, Partial Directed Coherence (PDC) was applied 

to analyse the information pathway. The results show that there were significant differences 

in both outputs: thinking product (participants’ sketches) and thinking process (brain 

pathways). 

 
Keywords: Creative thinking, Partial directional coherence, Electroencephalograph 

 

INTRODUCTION 

Creativity is a fundamental activity of human information processing [1]. It involves 

imagination, problem solving skills and originality of ideas to create something new, 

valuable, and effective [2] [3]. Every human has his/her own creativity through different 

understanding and thinking process. Creativity is mostly related to various domains such as 

poetry, music, writing, and drawing [4][5][6]. Creativity is a process of creative thinking 

(CT); it is a higher level cognitive process and brain performance associated with neural 

activity [7]. CT is an essential requirement in particular areas, especially in the field of 

architecture [8].  Therefore, various assessments and measurements have been developed to 

identify creative thinkers [9]. However, most of the measurements are subjective.  The 

marking or assessment methods according to certain criteria are customarily based on 

aptitude test and interviews; the interviews are normally conducted by specialists in a 

particular field.  

mailto:e-puspa@utm.edu.my


 

 

ENGINEERING                                                                                  315 

Many researches have been conducted on the mechanism of the brain that interferes human 

cognitive abilities such as language, poems, and music. However, a study of the creative 

mechanism of the brain is still lacking. To understand the mechanisms of the brain and 

cognitive thinking, information about cortico-cortical connections (brain information 

pathway) are essential [11].  Therefore, this study was conducted to investigate the 

differences in directional brain connectivity between architectural and non-architectural 

students when performing creative thinking tasks.  

 

EXPERIMENTAL METHODS 

 

Two students participated in this study; one from Faculty of Built Environment and another 

one from Faculty of Electrical Engineering, Universiti Teknologi Malaysia. The participants 

were required to perform two creative thinking tasks (Figure 1). The tasks were based on the 

Torrance Test for Creative Thinking (TTCT).  For task 1, the participants were asked to use 

their imagination and creativity to complete the drawing.  For task 2, the participants were 

required to fill in as many of the circles as possible with the sketch of recognisable objects.  

 

 

 

Task 1 Task 2 

Figure 1. Creative thinking task 

 

The participants were given 3 minutes to complete each task and there were 3 minute gap 

between the two tasks. This experiment was conducted in a quiet and comfortable room. 

While performing the tasks, the participants' brain signals were captured by using 

Electroencephalography (EEG).  The cortical information pathway was extracted from the 

captured brain signal using Partial Directed Coherence (PDC). 

 

RESULTS 

The differences in creative thinking of two students from different fields of study were 

explored. By analyzing the brain signals using PDC, the pattern of brain’s routing 

information between the two participants were extracted.  It is important to note that 

Participant A is non-architectural student and participant B is architectural student. It was 

found that there were significant differences in sketches from the two participants.  

 

Table 1 shows the sketches from task 1 by each participant. From the sketches it can be seen 

that each participant has different imaginations and level of creativity.  The sketch by 

participant A highlighted the views around the house while participant B produced somewhat 

abstract floral sketches.  This may lead to a conclusion that the participant A just recalled 

from his/her memory while participant B used a bit of his/her creativity and imagination to 

complete task 1.   

 

Table 2 shows the product from each participant for task 2.  Similarly, differences in thinking 

between the two participants were observed.  Participant A was more likely to sketch 

something that is easily recognizable while participant B filled the circles with abstract and 
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geometric sketches.  In addition, participant A filled the circles in sequence while participant 

B tried to complete the circles as much as possible in random order. 
 

Table 1.  Sketching for task 1 

 

 

 

 
 

 

 

Task 1 Participant A Participant B 

 

 

Table 2.  Sketching for task 2 

 

 

 

Task 2 Participant A Participant B 

 

 

Table 3 shows the brain information pathway (thinking process) during task 1 for both 

participants. For participant A, the source of information was from occipital area: O1 and O2. 

Occipital area is known as primary visual cortex [12]. The information from the source (O1) 

was spread to the temporal area (T6).  The temporal lobe is responsible for short-term 

memory as well as sorting new information. For source O2, the information was spread to 

sensory motor integration (Cz, C2) and emotional memory (T4). It seems that participant A 

just recalled from his/her memory to complete task 1.  

 

For participant B, the information was spread from frontal (F7) to the temporal (T3, T5), 

frontal (Fz), central (Cz), and parietal (Pz) areas. The frontal lobe is a front part of the brain. 

F7 is the anterior portion in frontal lobe and also called as prefrontal cortex [13]. Prefrontal 

cortex also named as the ‘executive of the brain’ and the ‘organ of the creativity’ [14][15]. 

Information also spread to verbal memory (T3) and visual memory (T5). T3 is related to 

logical memory function, whereas T5 represents a logical understanding function. The 

information has also spread to Pz area. Pz is located at the centre of parietal lobe. Pz is a 

cognitive processing in the midline of the parietal lobe.  This result indicates that participant 

B has used some level of imagination and creativity to complete task 1. 
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Table 3. Brain information pathway during task 1 

  

Participant A Participant B 

 

Table 4 shows the brain connectivity of both participants while performing task 2.  It shows 

that participant A had two sources of information; frontal (F8) and temporal (T4) areas. The 

information spread to temporal, parietal, central and occipital areas. F8 is an emotional 

regulation and working memory area [13]. The second source (T4) is an emotional (non-

verbal) memory information. These pathways show that participant A mostly used emotional 

and logical memory information while performing task 2. 

 

The source of information for participant B, on the other hand, came from frontal (F4) área 

and spread to other frontal areas (Fz, F8) and central áreas (C4, C3). Frontal area (F4) is 

related to motor planning and located at the anterior of the premotor cortex área. This 

indicates that participant B had utilized his/her organ of creativity (frontal lobe) [15]  to 

complete task 2.  

 

Table 4. Brain information pathway during task 2 

 
 

Participant A Participant B 

 

Overall, this case study indicates that Participant B was more creative than participant A.  

Unlike Participant B who had indicated some used of imagination and creativity, participant 

A was absence of creative thinking and merely used emotional and memory to perform 

creative thinking tasks. 

 

CONCLUSION 

Significant differences were found in both products: participants’ sketches (thinking product) 

and brain pathways (thinking process).   Therefore, this study concludes that in addition to 

subjective measures (thinking product), it is feasible to use objective measures (thinking 

process) to assess creativity.  Further study with greater number of participants is worth 

explored. 
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ABSTRACT 

 
This project aims to create a gadget that can increase the capability of mobile phones to 

function without relying on cell towers. Android smartphones were used as the mobile 

phones. The developed gadget used BeagleBone Black as the processor and enabled the 

smartphones to communicate with each other using radio frequency (RF) waves of 433MHz. 

As for the connection between the gadget and phone, Bluetooth (BT) technology was used. 

The gadget was compatible with all Android smartphones. The User Interface (UI) for the 

gadget was developed using MIT App Inventor 2 and Mobile Atlas Creator (MOBAC). The 

result demonstrated with two smartphones successfully exchange of messages with the 

furthest transmission range of approximately 150m. 

 
Keywords: BeagleBone Black, Radio Frequency, Global Positioning System, MIT App Inventor 

2 

 

INTRODUCTION 

Mobile phone has become one of the main ways to communicate with other people. A mobile 

phone makes it easier to send messages or to talk to people locally and globally. However, 

mobile phones rely on cell towers for communication. In other words, if there is no cell tower 

nearby, users have no mean of communication with the outside world. This can be seen when 

a London citizen went missing on Tioman Island in 2014 [1]. There was no signal in the 

rainforest and thus there was no way to locate where the victim was. 

 

This disadvantage causes the mobile phones to be unsuitable for hikers or rescuers during 

disaster. Remote areas such as the deep rainforest and area of disaster have limited number of 

working cell towers. For example, many cell towers were destroyed during the disaster of 

Superstorm Sandy [2]. The communication problem has motivated this project to create a 

gadget that can increase the capability of mobile phones to function without relying on cell 

towers. 
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MAIN RESULTS 

 

The test was conducted by sending a message from one smartphone to another smartphone 

through the developed gadget. One of the gadgets was fixed at one location while the other 

was moved until the message cannot be received by both smartphones. Then, the locations of 

both smartphones were recorded and the distance for the transmission range was calculated. 

 

The transmission range for the gadget was tested inside Universiti Teknologi Malaysia 

(UTM) at four different areas, namely closed, outdoor, open and urban areas. For the closed 

area, the gadget was tested inside S10 building block while for outdoor, the gadget was tested 

around Kolej Tuanku Canselor (KTC). As for the open area, the gadget was tested in UTM 

Archery Range. Lastly, for the urban area, one of the gadgets was located inside S10 building 

block while another gadget was located outside the building. Figures 1(a) till 1(d) show 

respectively the open, closed, outdoor and urban areas chosen for the test setup. 

 

To calculate the distance between two locations, Haversine Formula is used [3]. Equation (1) 

shows the Haversine Formula. R is set as the radius of the earth, which is 6371km. From the 

latitude (Lat1, Lat2) and longitude (Lon1, Lon2) of both locations, the distance, D can be 

calculated. Figure 2 shows the calculated distance for the transmission range test, where three 

tests were carried out at each test area.  

 

Distance,               (1) 

  where  

 

 
   (a)       (b) 

 
   (c)       (d) 

Figure 1. Four different areas chosen for the test setup. 
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Figure 2. Tested transmission range for different areas. 

 

 

CONCLUSION 

 

Overall, the project has managed to fulfil its aims to create a gadget that can increase the 

capability of mobile phones to function without relying on cell towers. From the transmission 

range test, it can successfully transfer a message at the furthest transmision range 

approximately 150m. This project can be extended for other mobile phones applications at 

area without cell tower. The RF communication can be used to collect numerical data at a 

remote area through mobile phones to overcome the conflict of communication between other 

devices. It can also be developed into a useful communication device for rescue team. 
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ABSTRACT 

Hospital is a place where the sick comes to seek for treatment from doctor. Hence, special 

attention and provisions must be taken care off when designing and building the hospital, i.e. 

the assurance that the place is safe, convenient, accessible and functional for all stakeholders 

(e.g. patients, visitors and staffs). Designing a place which fulfil or satisfy those criteria are 

proven to be difficult, but not entirely impossible. Extra effort is also needed when designing 

such place to ensure it adheres with specific rules and regulations, especially when 

incorporating latest technology in the design. This paper will be discussing the first part of 

hospital planning and design, i.e. the elements and variables in hospital planning, which they 

would be used to improve the sizing of hospital beds and services or area required in a certain 

location serving a certain mass of population. Therefore, through analysis in identifying the 

above items, it allows the development of an optimum design which would be able to project 

the present and future needs of the hospital capacity. 

  
Key words: Design, elements, hospital building, hospital planning, principles, variables 

 

INTRODUCTION  

 

There are three (3) levels of hospitals in Malaysia, i.e. (i) primary, (ii) secondary, and (iii) 

tertiary. The first 2 levels are mainly provided by the government since 1960s, while the 

tertiary level of hospital is mainly dominated by private entity.  Malaysia’s Ministry of 

Health (MoH) has recorded in Health Facts 2016 that there are 335 hospitals in Malaysia, 

with a total of 58,050 beds in year 2015 to accommodate the Malaysia’s population at the 

time, i.e. 30.485 million. 
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Table 1. Statistic of Malaysia Population and Hospitals in year 2015 

Total Population in 

Malaysia (2015) 

30.5 million 

Hospital Type Government Non-MoH Private Total 

No of Hospitals 143 9 183 335 

No of Hospital Bed  41,389 3,698 12,963 58,050 

No of Outpatient 

Attendances 
58,883,654 2,162,307 3,932,361 64,978,322 

No of Inpatient 

Admission  
2,526,205 150,832 1,064,718 3,741,755 

Conversion Outpatient to 

Inpatient  
4.29% 6.98% 27.08% 5.76% 

Ratio Bed No : 

Population  

1.90 : 1,000 

 

MoH has set its future goal where 2.5 hospital beds would be available to 1,000 populations 

in Malaysia. In other words, Malaysia requires 80,000 of hospital beds to support its current 

population of 32.0 million in year 2017. 

 

From the above table, it can be seen that Malaysia is currently experiencing shortage of beds 

by 22,000 from its target to achieve the hospital bed to population ratio of 2.5 : 1,000. Many 

developers have taken these opportunities to address the shortfall via intense development of 

hospitals, ambulatory care centres and other health facilities’ in Malaysia.  

 

However, the ideal bed number for each health facilities would depends on elements and 

variables in the hospital planning and principals in hospital building design, to accommodate 

developer’s business direction, and this paper would be discussing on this matter. 

 

MAIN RESULTS 

 

Through study done from developing for more than 20 hospitals, the followings are elements 

and variables of hospital planning which have been identified to be the vital components 

required to complete hospital planning. Elements are the components required to complete 

hospital planning, while variables are the parameters identified that affects the outcome of 

hospital planning. Therefore, through these elements and variables, it allows the development 

of an optimum hospital planning to facilitate the design of hospital building. 
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 Figure 1. The Elements and Variables in Hospital Planning 

  

CONCLUSION 

 

From the above findings, there is no denying that Malaysia is experiencing shortage of 

hospital bed in order to achieve the targeted hospital bed to population ratio of 2.5 : 1,000. 

This issue is currently being dealt with through the rapid development of the healthcare 

facilities. Therefore, it is essential to identify the elements and variables in the hospital 

planning as they would contribute to the development of an optimum design which would be 

used to project the present and future needs of the hospital capacity. 
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ABSTRACT 

 
Tibial pilon fractures present a challenge in its treatment where they involve both soft tissue 

problems and its potential in causing long term disabilities. The treatment of this injury is 

still in controversial as discussed in the previous literatures. Different pilon fractures may 

adopt different type of treatments and the choices include both internal and external fixators. 

A proper application of this system allows bony stability as well as easy monitoring process 

of soft tissue care. This article reviews the principles of external fixator in treating pilon 

fractures including its configurations, overall construct stability, clinical applications, 

fixation timing and complications related to the use of external fixator. This review provides 

a solid reasoning from biomechanical view in the effort of choosing fixator components, 

deciding optimum configurations and applying fixators to tailor the patient's need. 

 
Key words: Pilon Fracture, External Fixator, Biomechanics, Configurations 

 

INTRODUCTION 

Pilon fractures can be referred to as traversing the weight bearing to the articular surface of 

the distal tibia. The fractures are often associated with displaced articular fragments, 

comminuted metaphyseal bone and injured soft tissue [1, 2]. These injuries account for 1% to 

10% of lower limb tibial fractures and commonly occurred in males [3, 4]. In 1979, Ruedi 

and Allgower proposed a classification on the basis of their own experiences and results 

involving the articular surface and comminution of the fracture. Pilon fractures are classified 

into three types; Type I that includes only intra-articular fracture of the distal tibial plafond, 

Type II that involves a significant displacement without or minimal comminution on the 

same fracture, and Type III in which the intra-articular is significantly comminuted with 

displacement [5, 6]. This classification is commonly reported in the literature [7, 8]. 
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The main aims of ankle injuries treatment especially in pilon fractures are to reconstruct the 

fracture and to correct the anatomical conditions including the recreation of the joint surfaces, 

early function and restoration of the ankle joint alignment [9, 10]. Normally, type I and type 

II were treated with internal fixation with or without external fixation [11, 12]. The 

treatments are easy and it gives a positive result without any complications [13, 14]. 

However, there are ongoing debate and new treatment approach towards type III fractures. 

The use of internal fixation alone can cause difficulty to maintain a stable anatomic reduction 

[15]. In order to overcome this problem, researchers use an external fixator to maintain a 

stable anatomic position [16, 17]. Besides of its significant decrease in complication rates 

when compared to plates or screws treatment, external fixator also helps in minimizing severe 

soft tissue complications [18]. In addition, external fixation treatment would also achieve 

excellent stability while maintaining a correct anatomic ankle position. But, a lack or poor in 

stability of the external fixator can lead to pin infection and loosening in up to 50% of cases 

as well as loss of anatomic reduction which causes complications such as malunion at the 

metaphysic and articular surface with rates of up to 45% [14, 15]. 

 

This review is discussing about the configurations, overall construct stability, clinical 

applications, time of fixation and failure or complications that related to the use of external 

fixation in treating pilon fractures. A research of the published series on pilon fractures was 

performed by using the ScienceDirect, Pubmed and Google Scholar search engine. The 

following keywords were used: “ankle”, OR “distal tibial”, OR “pilon”, OR “plafond”, AND 

“external fixation” OR “external fixator” OR “unilateral” OR “bilateral” OR “delta” OR 

“articulated” OR “hybrid” OR “circular” OR “Ilizarov”.   

 

MAIN RESULTS 

Various configuration of external fixators have been made in order to meet the demand that 

includes Monolateral/uniplanar, Multiplanar/biplanar/delta, Articulated/hinged, Hybrid and 

Circular. Every configuration has its own pros and cons, and it is depending on the surgeon in 

choosing what configuration gives the best result. A thing to be annotated, these 

configurations have first to be stable. Stability of the external fixator is a factor of the final 

outcome in which, a better stabilization of the limb caused by the application of external 

fixator, may provide early motion that helps in promoting bone healing process [15]. A study 

by Wehner et al. [19] shows that the fixation stiffness greatly influence the healing time 

where the lowest fixation stability was observed to cause the longest healing time. However, 

the use of internal fixation may only be possible occasionally if reduction and fixation are 

stable [20]. Another element that is affecting the stability of the fiation is the material used. 

Stainless steel is highly rigid but the use of titanium is believed to be superior because of its 

higher flexibility that creates less stress risers and allows for earlier weight bearing [21]. 

For uniplanar, biplanar or delta configuration, the parameters that were found to mostly affect 

the stiffness were the number of pins, the diameter of pins, the connecting rod (or side-bar) 

separation distance, and the number of connecting rods [22]. The strength of the construct 

may be increased by adding double bar/rod or adding additional set of pins in different plane 

[23]. Increase in stiffness can also be made by increasing the pin number in any one segment 

and bringing the connecting bar closer to bone [24]. Apart from that, for ring or circular and 

hybrid configuration, it has been reported that the compression stiffness of Ilizarov construct 

is lower compared to other systems and it is able to fix the smallest bone fracture fragments 

from different planes with tensioned K-wires [15]. Ilizarov fixation is rigid enough to allow 

early motion and partial weight bearing [25]. The stability of Ilizarov configuration are also 
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critically affected by the angle between wires,  the number and diameter of wires, the tension 

in the wires, and the ring size [26]. In another case, application of hybrid external fixation 

was found to maintain the motion with the fixator in place, offer adequate stability for 

fracture union and keeps the pins away from the fracture site [27].. 

CONCLUSION 

 

The main goal in treating pilon fractures is the prevention of any risk of complications. The 

choice of treatment  should be made according to subjective findings such as type of 

fractures, patient’s age and health condition. As discussed,  external fixators plays critical 

role in the treating pilon fracture especially type III fracture. A proper use of external fixation 

is critical as it accounts for many reasonable advantages. Hence, more study should be made 

in order to verify and prove its practicality specifically from biomechanical view. The 

knowledge gain will help surgeons to construct the frame according to the needs of each 

patient. 
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ABSTRACT 

 
The objective of this study is to determine the effect of graphene content on epoxy/graphene 

composite on the mechanical, thermal and morphological properties.  The composites were 

prepared via compression molding. The graphene content were varied from 0.5 to 1.5 phr for 

epoxy/graphene composites preparation. The epoxy/graphene were investigated using 

mechanical test, thermogravimetric analysis (TGA) and field scanning electron microscopy 

(FESEM). The flexural modulus increased with increasing graphene content and reached the 

maximum value of 6936 MPa at 1 phr of graphene content which is 50% higher than neat 

epoxy.  The flexural strength for epoxy/graphene was highest at 0.5 phr graphene content at 

130 MPa which 8.3% higher than neat epoxy. From the TGA results, incorporation of 

graphene into epoxy composites increased the char residue and thermal stability of the 

composites at 0.5 phr graphene content.  However, on further addition of graphene content up 

to 1.5 phr, thermal stability of the nanocomposites decreased due to the poor dispersion of 

graphene. 

Key words: Nanocomposites, mechanical properties, graphene, epoxy/graphene, compression 

moulding. 

 

INTRODUCTION 

Epoxy resins have been widely used as a matrix to produce advanced natural fiber reinforced 

polymer composites. This is because of its high mechanical strength, high water resistance, 

chemical resistance, good impregnation, better adhesion to fibers and ease of processing [1]. 

Besides these advantages, epoxy resin has a few limitation such as poor thermal properties, 

poor fire retardant properties and low impact strength that need to be improved in many 

applications such as electronic and electrical applications and transportation e.g. automobile, 

trains and aircraft [2]. 

 

Over the past few decades, there has been a growing interest in the use of natural fibers in 

polymer composites either it is in industrial applications and fundamental research. The 

natural fiber composites are more environmental friendly, and actively being used in 

transportation, building and construction industries, packaging and consumer products. The 
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most commonly used natural fibers are bast fibers such as hemp, jute, flax, sisal and kenaf [3-

5].  

 

Kenaf (Hibiscus cannabinus L.) is annual fiber crop growing in temperate and tropical areas 

which closely related to cotton and jute. Kenaf is well known as a cellulosic source with 

economical and ecological advantages [5,6] and has the potential to be Malaysia’s next 

industrial crop based on research findings of its technical potential. Kenaf have a lot of 

advantages compared with other natural fibers since it has a short plantation cycle and 

flexibility to environmental conditions [7]. Kenaf bast fiber has superior flexural strength 

combined with its excellent tensile strength that makes it the material of choice for a wide 

range of extruded, molded and non-woven products. Many research works have been 

conducted on the kenaf fibers reinforced epoxy composites [8-10]. Yousif et al. [8] revealed 

that the untreated kenaf fibers reinforced epoxy composites improved the flexural strength by 

approximately 20 % compared to the neat epoxy resin. In a more recent study, Fiore et al. 

[11] reported on the effect of chemical treatment of kenaf fibers on the mechanical properties 

of epoxy resin composites.  

 

In recent years, the researchers have proved that the incorporation of  nanofiller in the 

composites is actually able to further enhance the properties of polymer composites. One of 

the well-known nanofiller is graphene. Graphene is a single-layer carbon nanofiller that 

composed of sp2 hybrid carbon atoms aligned hexagonally in planar structures. Many 

investigations have been conducted and nowadays, graphene nanoplatelets (GNPs) have 

emerged as a new reinforcing filler for the enhancement of mechanical properties [11-13], 

thermal properties [14,15], and barrier properties [16] of polymeric materials. A major factor 

for the escalating applications of GNP in the production of polymer nanocomposites is the 

lower cost of graphene, which is the precursor for GNP [17]. Results from various 

researchers have also demonstrated that GNPs exhibited excellent conductivity and reduced 

the percolation threshold of nanocomposites.  

 

MAIN RESULT 

 

 
 

Figure 1. Flexural strength and modulus of epoxy/GnP 
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Table 1. TGA and DTG value of epoxy/graphene composites 

 

Graphene 
content (phr) 

Temperature at 20% 
weight loss (oC) 

Temperature at maximum rate 
of weight loss (oC) (Tmax) 

Residue at 700 oC 

Neat Epoxy 341.2 356.2 5.5 

Epoxy/GnP 0.5 342.0 357.1 7.1 

Epoxy/GnP 1.0 337.7 354.3 7.9 

Epoxy/GnP 1.5 340.5 353.0 7.5 

 

CONCLUSION 

 

Epoxy/graphene and epoxy/TKF/graphene composites were prepared by casting and vacuum 

bagging technique. Incorporation of  0.5 phr graphene into epoxy and epoxy/kenaf 

composites significantly increased the flexural modulus of the composites from. In addition, 

the flexural strength of the composites increased by incorporation of 0.5 phr graphene. 

However, as graphene content increased from 1 to 1.5 phr, the flexural strength of 

epoxy/kenaf and epoxy/TKF/graphene composites decreased. Finally it can be concluded that 

the incorporation of 0.5 phr graphene showed the optimum content which is the best balance 

result  for both composites based on the mechanical properties.  
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(UTM) and Research University Grant 12J81, sub-code: Q.J130000.2646.12J81 for financial 
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ABSTRACT 

 
The objective of this paper is to develop a prediction model using kernel partial least squares 

(KPLS) regression technique which is used to forecast the quality of refined, bleached and 

deodorized palm oil (RBDPO) in advanced before the refining process. The advantages of 

prediction model are time and energy saving, cost reducing and no recycle process is needed. 

Prediction models were built by using classical partial least squares (PLS) and KPLS 

regression techniques and thus the comparison of reliability and effectiveness of both 

methods were made. PLS regression is a multivariate statistical method in use of prediction, 

which takes the relationship between input and output variables into consideration. In the 

results, PLS regression method was found to be more efficient in predicting the RBDPO 

quality in the real world as it achieved lower mean squared error (MSE) than KPLS 

regression method while testing data was used. Even though MSE of KPLS prediction was 

smaller for the training data, however testing data is considered to be more crit ical to make 

decision in the real world. Through the plotting of control chart, the predicted values were 

found to have high fitness with the actual values, especially for the KPLS prediction on 

training data. 

 
Key words: Quality prediction, partial least squares regression, kernel partial least squares 

regression, autocorrelation, cross-correlation. 

 

INTRODUCTION 

 

Palm oil refinery process is a complex multivariable, time-varying and strong nonlinear 

process. It possesses a number of features that lead to control problem which are to obtain a 

desired RBDPO standard quality by the end of the process. To rectify any possible 

production of off-specification RBDPO, the refinery plants opt to go for the recycling 

alternative to recycle and refine the product again, thus to prevent scrapping the product 

altogether [1]. The loss of profit during recycle is expected nearly RM 160,000 per hour due 

to the production and opportunity loss [2].  
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In current practice, the end product quality is only available by offline assay after the finish 

of refinery process [3]. In short, a reliable process monitoring as well as precise quality 

prediction and control are therefore necessary to ensure the safe and profitable operation of 

the refinery processes. Several studies have been conducted on the quality prediction of 

refined palm oil using artificial neural network [4]. Despite of the ability to predict the 

process quality, monitoring the process behaviour is one of the fundamental in process 

improvement and optimization, often overlooked by the previous workers. Therefore, this 

study would like to highlight the MSPC models for designing better network architecture for 

prediction of the physical and chemical properties of palm oil along with process behavior 

monitoring.  

 

MAIN RESULTS 

 

A set of 327 raw data of PORAM quality were collected within 8 hour interval of sampling 

during industrial attachment. The data consist of 6 input variables (FFAin, MOISTin, IVin, 

DOBIin, Bleaching Dosagein, and Vacuum Steam Pressurein) and 3 output variables (FFAout, 

MOISTout, COLORout). Boxplot analysis was conducted to identify the optimum sample size 

representing the population using the standardized data. The sample size of 25 was selected 

as an optimum sample size due to few outliers and most similar distribution trend. The 

optimum sample sizes were autocorrelated to determine the optimum sampling time where 

the first observation (first lag) fall below the threshold value which then multiplied with the 

original sampling time of 8 hour, to gets the optimum sampling time of 8 hours. The training 

data was sorted according to the optimum sampling time of 8 hours interval producing the 

standardized, sorted data.  

 

The standardized, sorted data was cross-correlated to determine the processing time for the 

refinery process. Processing time refers to the time taken for the CPO to transverse the whole 

process, exit as RBDPO. The processing time was obtained by taking the longest number of 

lags it takes to cross the zero y-axis and multiplying it with the optimum sampling time. The 

longest lag was identified at the fourth observation (fourth lag) which then multiplied with 8 

hours of optimum sampling time, getting processing time of 40 hours. The output variables of 

the standardized, sorted data were staggered according to the processing lag, producing the 

standardized, sorted staggered of training data.  

 

These data were fed into the prediction model namely Partial Least Squares (PLS) and Kernel 

Partial Least Squares (KPLS) to obtain the relationship coefficient. The performance of the 

prediction models was determined by identifying the presence of deviations between the 

predicted output control charts and the actual output control charts via crude observation. To 

obtain the precise error of deviations, Mean Squared Error (MSE) was calculated. Figure 1(a) 

depicts that the PLS prediction model has the least deviation (lower MSE value) than the 

KPLS prediction model. Although the nonlinear model gives out the higher MSE value, the 

difference in value is not too significant. Thus, for further analysis, control chart was plotted 

and the trend was observed. From Figure 1(b), it can be seen that the trend of the predicted 

value by KPLS fit the actual value better than the PLS.nThis is because the refinery process 

was characterized with nonlinearity and time variance, thus a nonlinear model such as KPLS 

can predict better. The results were proven that the RBDPO is palm oil refinery process was a 

non-linear process. Therefore, it can be concluded that KPLS prediction model was more 

reliable in predicting the RBDPO quality. 
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(a)                                                                        (b) 

 

Figure 1. (a) Graph of MSE between PLS and KPLS prediction model using testing data. 

(b) Control chart of predicted value by PLS and KPLS. 

 

 

CONCLUSION 

 

By acquiring the CPO processing time and developing statistical prediction models via 

regression methods, the quality of RBDPO can be effectively predicted ahead in time based 

on the raw CPO data. If the predicted RBDPO does not meet the specifications, early 

corrective measures can be carried out such as to perform pre-treatments for the flawed CPO 

batch before feeding it into the process. This can reduce the dependence of recycling streams 

to rework off-spec product, thus optimal plant performance can be fine-tuned for better 

smooth running and productivity. 
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ABSTRACT 

 
The biodegradable thermoplastic poly (lactic acid), PLA is low deformability that resulting 

the PLA behaves quite glassy and brittle material and have restricted applications. PLA was 

blending with epoxidized natural rubber, ENR and graphene as nanofiller to overcome the 

brittleness which known as toughened PLA. The blending of the PLA with ENR and 

graphene was done by melt mixing method using nano-single screw extruder with a screw 

speed of 60 rpm. The ENR and graphene loading were varied from 0-30 wt% and 0.5-2.0 phr 

respectively. The morphology and impact properties of the nanocomposites were 

investigated. The morphology of the PLA/ENR showed a co-continuous morphology in PLA 

matrix. The morphology of PLA/ENR/graphene nanocomposites, revealed a good dispersion 

of graphene in a PLA/ENR matrix at 1 phr of graphene loading. The optimum impact 

strength was recorded at 10 wt% of the ENR loading which is 104.6 J/m for the PLA/ENR 

system. In the case of PLA/ENR/graphene system, the optimum impact strength was recorded 

at 1 phr of graphene which is 219.5 J/m. The addition ENR and graphene in PLA have 

enhance the toughness of the PLA matrix. 

 
Key words: Poly (lactic acid), Epoxidized natural rubber, Graphene, Toughness 

 

INTRODUCTION 

Recently, world-wide are produced over 200 million tons of plastics each year and 40% of 

them are used in short-life products such as packaging which is approximately 90% of the 

total plastic production world-wide and most of the plastics are known as “hard to degrade” 

materials [1, 2]. This rapid growth of the plastic production leads to the serious 

environmental pollution due to the half of them are disposed to the environment within a 

short period. Due to the environmental concerns, the plastic wastes problem can be solved by 

using the bio-based polymer to substitute the conventional petroleum-based polymer.  

PLA is one of the promising and commercially material on the market of bio-based polymer 

that can replace the conventional petroleum-based polymer in packaging and other 

engineering applications. PLA is a biodegradable aliphatic polyester that produced via 

fermentation of the carbohydrate from the renewable agriculture sources [3, 4]. From the 

mechanical properties, PLA is highly transparent that behaves as glassy and brittle material 

that exhibit the tensile strength of 30 MPa to 50 MPa with an elongation at break between 1% 

and 7% depends on its molecular weight. The brittleness and poor toughness of PLA has 
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limited its applications that need plastic deformation at high stress level [5, 6]. To overcome 

the brittleness of the PLA, several methods can be utilized such as processing manipulation, 

copolymerization, and blending with other polymer. 

In fact, the ENR is the elastomeric material that has been modified from the natural rubber, 

NR consists of the double functionality of crosslinking which are an epoxy group and double 

bond that makes ENR is a polar material. The ENR can be used as toughening agent to the 

rigid polymer composite since ENR has high impact strength and excellent resistance to 

puncture and tear [7]. Pongtanayut et al. (2013) stated that there is partially compatibility 

between PLA and ENR at 20 wt% of rubber composition where ENR act as stress 

concentrators that enhance the fracture energy absorption of brittle PLA and resulting in 

improving the toughness of the PLA [8]. According to Zhang et al. (2013), they reported that 

the impact strength and elongation at break of 20 wt% ENR50/PLA and ENR20/PLA were 

increased as compared to pure PLA and this is due to the good interfacial adhesion between 

PLA and ENR [9]. In addition, Akbari et al. (2014) reported that the addition of 20 wt% of 

ENR into the PLA/talc composites, improved the impact strength due to the ENR enhancing 

the mobility of the PLA chains. [10]. 

Toughened PLA can be reinforced by graphene to trigger the significant enhancement in 

mechanical properties at lower filler loading. Graphene is a carbon material consisting two 

dimensional sheet with hexagonal packed lattice structure. Graphene shows several unique 

properties such as tensile strength of 130 GPa, high Young’s modulus (~1.0 TPa), large 

theroretical specific surface area (2630 m2 g-1), and good thermal conductivity (~5000 Wm-

1 K-1) [11]. Several studies have been demonstrated that graphene has high reinforcing 

efficiency in the PLA. Norazlina et al. (2015) have found that PLA/graphene has created 

good thermal stability by increasing diffusion pathway of the degradation of by-products such 

as acidic species, metallic ions or residual products. The tensile strength of the poly (lactic 

acid)/graphene nanoplatelets (PLA/GNP) has no much different as compared to neat PLA 

which reported and proved by Pinto et al. (2015) [12, 13]. According to the She et al. (2014), 

they found that as the graphene loading increases in the ENR matrix, the tensile strength of 

the composites will be increases while the elongation at break will be lower due to the 

reinforcing of the graphene in the ENR matrix [14]. 

This research has interest in toughening PLA which focused on incorporated of ENR and 

graphene nanofiller to improve the toughness. The main objective of this research is to 

develop a new toughened poly (lactic acid) reinforced by graphene nanocomposite with equal 

or higher properties than synthetic thermoplastic. 

 

MAIN RESULTS 

 

 
Figure 1. The impact strength of the PLA/ENR and PLA/ENR/graphene nanocomposites 
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CONCLUSION 

 

The toughness of the PLA can be improved by incorporating of ENR and graphene. The 

impact strength of the 10 wt% of ENR added in the PLA shows a maximum value which is 

104.6 J/m and then 1 phr of graphene was added into the blend, the impact strength increased 

up to 219.5 J/m. The morphology of the PLA/ENR showed a co-continuous morphology and 

PLA/ENR/graphene showed a good dispersion of graphene in the PLA/ENR matrix that 

makes the improvement of the impact strength. 
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ABSTRACT 

The angulation algorithm of a Multiangulation system involves solving a least square (LS) 

problem given the AOA measurements and the coordinates of the GRSs. The condition 

number of the coefficient matrix of the LS problem gives an indication of how the AOA 

estimation error is amplified to the estimated position of the target. In this paper, a correlative 

analysis between the position estimation (PE) error obtained by angulation algorithm with the 

condition number of the coefficient matrix is presented. The simulation result shows that 

there is correlation between the condition number and the PE error at fixed AOA estimation 

error value as they both varied with the target horizontal range and are invariant with the 

target bearing. 

Key words: AOA, PE error, Angulation algorithm, Condition number 

 

INTRODUCTION 

Multiangulation system is an example of a wireless positioning system that uses angle of 

arrival (AOA) measurement estimated from the electromagnetic emission of a target detected 

at each ground receiving station (GRS) with an angulation algorithm. Several methods to 

estimate AOA measurements have been reported [1, 2], but in this research, it is assumed that 

the AOA have already been estimated but contains error. The scope of this study is the 

angulation algorithm used for position estimation (PE) of a target. 

The angulation algorithm of the multiangulation system involves solving a least square (LS) 

problem which has the position of the target as unknown [2, 3]. The condition number of the 

coefficient matrix of the LS problem gives an indication of how the AOA error is amplified 

to the solution of the LS problem that is location of the target [4]. Thus, in this paper, an 

analysis is carried out to determine if there is a correlation between the condition number of 

the coefficient matrix and the PE error obtained by the angulation algorithm. This is to 

determine if the condition number can provide information on the amount of PE error at 

certain target positions obtained by the angulation algorithm at fixed AOA error value. 

 

METHODOLOGY 

In this section of the paper, a brief description of the angulation algorithm is first presented 

which is followed by the condition number calculation of the coefficient matrix. Let 𝜃𝑖 be the 

AOA of the target located at (𝑥, 𝑦) obtained at the i-th GRS with coordinate (x𝑖 , y𝑖). The line 
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of bearing (LOB) in Eq. (1) presents the relationship between the target location, coordinate 

of the GRS and the AOA.  

      i iy m x c= + .                 (1) 

where is the gradient m𝑖   is tan(90-ϑ𝑖) and y𝑖 − x𝑖 tan(90-ϑ𝑖) is the y-axis intercept c𝑖.   
 

The AOA errors at each GRS is assumed to be zero mean normal distribution with 

probability density function as N(0,σ) [3]. The estimated AOA at i-th is therefore:  

                                            𝜃𝑖 = 𝜃𝑖 + N (0,σ).                 (2) 

Substituting Eq. (2) into Eq. (1) for 𝑖 =  1 𝑡𝑜 4 gives four LOS equations represented in 

matrix form as: 

              Ax = b.                                                (3) 

where A = [

− tan(90 − 𝜃1)  1
− tan(90 − 𝜃2)  1
− tan(90 − 𝜃3)  1
− tan(90 − 𝜃4)  1

] , x= [x,y]T, b = [

− x1 tan(90 − ϑ1)  +  y1 
− x2 tan(90 − ϑ2)  +  y2
− x3 tan(90 − ϑ3)  +  y3
− x4 tan(90 − ϑ4)  +  y4 

] 

The Eq. (3) is an overdetermined LS problem and is used in finding the location of the target 

given the AOA estimated at each GRS by finding the pseudoinverse matrix solution. Matrix 

A in Eq. (3) is known as the coefficient matrix. Taking the singular value decomposition 

(SVD) of matrix A as follows: 

A=U VT.         (4) 

where   is known as the singular value diagonal matrix expressed as follows: 

                                   = [
σ1 0
0 σ2

].                             (5) 

The condition number of matrix A denoted as K(A) is obtained as follows:  

                      K(A) = 
𝜎1

𝜎2
.       (6) 

 

MAIN RESULTS 

In this paper, the position root mean square error (RMSE) is used as the performance 

measure. Mathematically, position RMSE based on N realization Monte Carlo simulation is 

expressed as: 

                            PErmse = 2 2

1

1
(( ) ( ) )

N

i i

i

x x y y
N =

− + − .    (7) 

 

where (x, y) and (𝑥𝑖 , 𝑦𝑖) respectively are the actual and estimated coordinate of target at the             

i-iteration Monte Carlo simulation. The analysis is carried out for target within horizontal 

range of 0 km to 200 km, bearing of 00 to 900 with AOA error standard deviation of 10 based 

on a square 10 km GRS configuration. 
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Figure 1 and Figure 2 respectively shows the position RMSE and condition number of the 

coefficient matrix of the LS problem based on Eq. (6). The position RMSE and condition 

number both varies with the target position.  They both increase with the target horizontal 

range from 0 km to 200 km but are invariant with the target bearing. At target range of 100 

km, the condition number of the coefficient matrix and the position RMSE are 20 and 1.5 

respectively while at the range of 150 km they are 30 and 2.5 respectively.  Furthermore, 

result comparison shows a correlation between the position RMSE and condition number 

distribution with the target position. Conclusively, with the knowledge of the condition 

number, it is possible to have an idea of the amount of PE error obtained by the angulation 

algorithm without given any AOA error value.  

 

  
Figure 1.  Condition number distribution Figure 2. Position RMSE distribution 

 

CONCLUSION 

In this paper, a correlative analysis between the condition number of the LS problem 

coefficient matrix and the position RMSE obtained by the angulation algorithm is presented. 

The analysis is carried out for target locations between 0 km to 200 km horizontal range and 

00 to 900 horizontal bearing at an AOA error standard deviation of 10. Simulation result based 

on 10 km GRS square configuration shows that there is a correlation in terms of distribution 

of the condition number and position RMSE at the selected emitter position.  
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ABSTRACT 

 
The child is a future investment, while the child is a high-risk individual from various 

diseases, including diseases of worms. On the other hand, parents have an important role to 

the health status of children. In addition to adequate knowledge, good parental attitudes and 

support have a great contribution to the health of children. Thus, the research aimed to find 

out how far the relationship between knowledge, attitude and parental support to wormy 

infestation in children. The object of research is the parents of primary school children 

scattered in the work area Cibalong District Tasikmalaya. The research method is quantitative 

with cross sectional approach.The results showed that there is a significant relationship 

between knowledge, attitudes and support of parents with wormy infestation in children. 

Multivariate analysis of logistic regression shows that parent attitude is the most dominant 

variable / influential on wormy infestation in children, where OR attitude variable is 3.372, 

meaning that respondents/parents who have good attitude tend to contribute 3,372 times 

better than respondent/parents who have less good attitude. 

 

Key Word: behavior, intestinal worms, children 

INTRODUCTION 

It cannot be denied again that the diseases caused by parasites mainly due to intestinal worms 

are still a serious health problem. However, attention to this disease is still relatively less 

included by the ranks of health workers though, the classic reason is still many health 

problems other than worms that are considered more important. The above reason cannot be 

justified because the worm disease from year to year is not missing tip and even tends to 

increase.  

 

Most commonly found in children of primary school age is soil transmitted helmint (Soil 

Transmitted Helmint). Diseases of worms can result in declining health conditions, nutrition, 

intelligence and productivity of children so that economically cause many losses, because it 

can reduce the quality of human resources. In general, infection of worms affect the level of 

intelligence, mental and school children's achievement. Deworming is still a serious problem 

for all of us, we cannot stand idle about this one health problem, as our society together with 

the government especially health workers together make efforts to prevent the development 

of sporadic worms sporadically, the community must take an active role and take part in 
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dealing with worm problems, for example initiation to family members or the surrounding 

community to keep the personal hygiene of beloved sons. 

MAIN RESULTS 

 

 

Figure 1. Summary of Bivariate Test Results Between Independent and Bound Variables 

 

 

Table 1. Results of Logistic Regression Analysis Among Independent Variables with 

Dependent Variables Infestation Worms In Children 

Variabel B S.E. Wald Df Sig. Exp(B) 

95,0% C.I.for 

EXP(B) 

Lower Upper 

   Knowledge -.999 .812 1.511 1 .037 .368 .075 1.810 

   Attitude 1.216 .620 3.850 1 .003 3.372 1.001 11.359 

   Parent support .381 .686 .308 1 .016 1.464 .382 5.615 

   Constant -4.583 2.555 3.217 1 .073 .010   

CONCLUSION 

The results of research on the relationship between knowledge, attitudes and parents support 

to worms infestation in his third child has a significant relationship. Knowledge of parents 

has a relationship between the disease and intestinal infestation in children, as well as 

parental attitudes and support. Where the three variables are known that the attitude of 

parents is the most dominant variable contribute to the occurrence of wormy infestation in 

children. The results of this study indicate that the attitude of parents have a tendency of 

3,372 times more contribute to the incidence of disease and wormy infestation in children. 
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ABSTRACT 

 
This paper reviews the non-invasive cardiac diagnostic method using accelerometer. 

Currently, the clinical cardiac diagnostic tools that are available are acoustic stethoscope, 

electrocardiogram (ECG) and echocardiography. The ECG represents cardiac electrical 

activities that provide important information to diagnosis disease such as myocardial 

ischemia, infarction and arrhythmias. However, it is not very helpful to diagnoses cardiac 

contractility dysfunction and valvular diseases. Echocardiography provides alternative 

solution the problem. Based on the principle of ultrasound imaging, it can precisely capture 

the heart images that works in real-time. Nevertheless, it comes with high operational cost 

and requires a specialist who is expert and properly strained. It is also not immediately 

available in most hospital and medical institutes. This review will emphasize on the 

technological trends of devices that are able to capture heart related disease. The usage of 

accelerometer has gained lots of attention as its ability to detect micro-vibration is 

outstanding. It is placed on the surface of the chest and listens to the vibrations, which are 

produced by the operations of the valves. The ability to pick up such information somehow 

depends of many factors such as the sensor sensitivity, the sensor placement method, position 

and the extraction algorithm used. Each of these factors will be discussed and compared. 

Keyword: Seismocardiography, accelerometer, heart disease, cardiovascular 

 

INTRODUCTION 

 

Heart disease generally refer to abnormally structure in the blood vessels of heart which lead 

to heart attack, chest pain or stroke. Some heart abnormal condition will affect heart’s 

muscle, valves of rhythm also considered as forms of cardiovascular disease. Nowadays, 

technology improvement has brought more advance method in detection of cardiovascular 

disease including electrocardiogram (ECG), echocardiography, computerized tomography 

(CT) scan, magnetic resonance imaging (MRI) help in diagnosing patient’s heart condition. 

According to a study conducted by [1], ECG output is insufficient to bring information of 

cardiac mechanical activities even it is composed of summation of cardiac electric signal. The 
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work by [2], [3], and [4] developed a new way in detecting heart rate and respiratory rate 

using a single accelerometer. The position of accelerometer sensor attaching on human body 

as shown in Figure 1.  

      

 

 

 

 

 

Figure 1. Sensor module location [2] 

The accelerometer used is ADXL204 model, a biaxial accelerometer placed above the heart 

with its sensitivity is along the anteroposterior direction on the sagittal plane of human body 

and another one is along the vertical direction. Experiment performed by [5] utilizing two 

acceleration sensors to record heart vibrations. The sensor used is LIS3DSH, attaching 

position is at the front and back of torso. Using IIR bandpass filter on the acceleration data to 

eliminate noise outside of the respiration rate spectrum. Due to two accelerometer sensor or 

single sensor only can get the heart rate signal but cannot get the source of signal from any 

specific location of cardiac. Thus, a multi accelerometer sensor is implemented by [6] to 

identify location-specific feature points in a cardiac cycle corresponding to the four valvular 

auscultation locations. They used 4 accelerometer sensors (LIS331DLH) [7] positioning on 

the surface of chest as shown in Figure 2 

 

 

 

 

 

 

Figure 2. Accelerometer sensors arrangement and position. 

From figure 2, 4 accelerometer sensor array is used to collecting SCG data from heart beat 

vibration which will tranfer to computer to perform anlysis process by using Matlab software 

to convert the acceleration data into frequency by using FFT algorithm. The data collected 

will display as time domain in order to get the ventricular mapping. 

 

MAIN RESULTS 

The output data of accelerometer is an acceleration data which will be computed through 

computer to get seismocardiogram (SCG) data. Heart rate signal with S1 and S2 phase will be 

shown from the SCG data.  

accelerometer 
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Figure 3.  SCG signal compared with ECG signal [Mojtaba Jafari Tadi, 2016] 

Figure 3 is the result of single accelerometer output signal which compared with ECG signal 

to show the systole and diastole acceleration in time domain. 

 

 

 

 

Figure 4. Synchronous several feature point from SCG spectrum to match with ECG signals 

Figure 4 is one of the example output from multi-channel of SCG spectrum to show the 

mechanical activity of each specific location like mitral, tricuspid, aortic and pulmonary 

valve. There got six new feature points identified through multi-channel of SCG spectrum in 

Table 1. 

Table 1. Feature points identified through multi-channel of SCG spectrum 

Feature points Identified location 

Left ventricular lateral wall contraction peak velocity (LCV) Mitral valve 

Septal wall contraction peak velocity (SCV) Tricuspid valve 

Trans-aortic valvular peak flow (AF) Aortic valve 

Transpulmonary peak flow (PF) Pulmonary valve  

Trans-mitral ventricular relaxation peak flow (𝑀𝐹𝐸) and Trans-

mitral atrial contraction peak flow (𝑀𝐹𝐴) 

Mitral valve 

 

Those six feature points are the signal source which correspond to the heart chamber, valve 

and blood flow which able to define QRS complex and QT interval as it similar to ECG 

parameter (Wen-Yen Lin, 2016). SCG data represented as cardiac mechanical motion, which 

help to diagnose of valvular heart disease.  

 

CONCLUSION 

 

Accelerometer has been widely used in the application of cardiac diagnosis. Literature has 

shown that it has been utilized to enhance the diagnosis by using single as well as multiple 

accelerometer sensors. Multi-channel SCG spectrum measurement system using multi 

accelerometer sensor can be considered as advance technique in measuring the vibration 

signal that is introduced by cardiac pumping activities. This will also help to get a much more 

accurate signal with less time delay and signal attenuation. However, the quality of 
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information depends largely on the selection of the sensor that coupled with a sensitive 

instrumentation system. The finding has shown a promising future of accelerometer to be 

used as a non-invasive cardiac diagnostic system. 
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ABSTRACT 

 
The applications of nanoparticles as EOR agent have attracted a lot of attention among 

researchers over the past decade, including wettability alteration. Generally, the lowest 

residual oil saturation occurred at intermediate or neutrally wet, followed by water wet and 

oil wet. Hence, wettability alteration is important in improving oil production rates, 

production fluids ratio and reducing residual oil saturations, especially in naturally oil wet 

carbonates, fractured formations and heavy-oil systems. There are several methods of 

wettability alteration but the newly explored discipline is by using nanoparticles. Among 

metal and non-metal nanoparticles, the best nanoparticles for wettability alteration are 

nanosilica/SiO2 and three types of polysilicon nanoparticles (PSNP), which are hydrophobic 

and lipophilic polysilicon nanoparticles (HLPN), lipophobic and hydrophilic polysilicon 

nanoparticles (LHPN) and neutrally wet polysilicon nanoparticles (NWPN). The wettability 

alteration not only affecting relative permeability and mobility ratio towards better sweep 

efficiency, but it also affects the contact angle and capillary number towards better 

displacement efficiency. Several factors such as nanoparticles concentration, selection of 

nanoparticles size, surface modification and brine salinity were found to be significantly 

associated with wettability alteration. Besides, other than NWPN, the neutrally wet can be 

achieved by SiO2 and HLPN too, even at low concentration.     

Key words: Wettability alteration, nanosilica, polysilicon nanoparticles, neutrally wet 

 

INTRODUCTION 

 

Nanotechnology has multiple high impact application in oilfield. With small size (1 to 100 

nm) and high specific surface area per unit volume, the nanoparticles can be tailored to 

contain specific optical, electrical or chemical properties to perform specific functions (Lau et 

al., 2017). Nanoparticles enhance the oil recovery by several mechanisms-e.g., wettability 

alteration, gas mobility reduction, oil viscosity reduction, interfacial tension (IFT) reduction, 

increasing viscosity of displacing fluid, increasing disjoining pressure gradient, conformance 

control and inhibiting clay swelling. 
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To study the effect of nanoparticles concentration on wettability alteration, Al-Anssari et al. 

(2016) [1] had tested up to 4 wt% of SiO2 on oil wet calcite; and the result showed that 

contact angle was reduced from 120o to 60o by 1 wt% of SiO2, and further reduced to 45o by 

2 wt% of SiO2. However, the contact angle just slightly reduced beyond 3 wt% of SiO2. On 

the other hand, Ortega et al. (2016) [2] had proved the effectiveness of SiO2 nanofluid in 

wettability alteration and IFT reduction, where optimum concentration of SiO2 was 0.05 wt% 

after experimental studies on sandstone rock of Ben Nevis Formation, Hebron field, Canadian 

offshore. Other experiments that studied the effect of SiO2 and PSNP concentration effect on 

wettability alteration are summarized in Table 1 below.  

 

Table 1. Effect of SiO2 and PSNP concentration on wettability alteration. 

Researcher 

(year) 

SiO2/PSNP Optimum 

concentration 

(wt %) 

Contact angle 

(before) 

Contact angle 

(after) 

Hendraningrat and 

Torsaeter (2014) [3] 

SiO2 0.05 wt% 131o 110o 

Roustaei and 

Bagherzadeh (2015) [4] 

SiO2 0.06 wt% 146o 50o 

 

Al-Anssari et al. (2016) 

[1] 

SiO2 1 wt% 

2 wt% 

120o 

60o 

60o 

45o 

Ortega et al. (2016) [2] SiO2 0.01 wt% 

0.05 wt% 

51.4o 

37.3o 

37.3o 

31.4o 

Zhao et al. (2018) [5] SiO2 0.1 wt% 130o 50o 

Roustaei et al. (2012) [6] NWPN NA 136o 82o 

Binshan et al. (2002) [7] HLPN NA 60o 158o 

 

Onyekonwu and Ogolo 

(2010) [8] 

HLPN 0.03 wt% 35o 90o 

 

Shahrabadi et al. (2012) 

[9] 

HLPN 0.2 wt% 57o 85o 

Ju and Fan (2009) [10] LHPN NA 120o 50o 

Hendraningrat et al. 

(2013) [11] 

LHPN 0.05 wt% 

0.1 wt% 

54o 

31o 

31o 

22o 

Safari and Jamialahmadi 

(2013) [12] 

LHPN 0.1 wt% 124o 30o 

 

Safari (2014) [13] LHPN 0.1 wt% 145o 30o 

 

CONCLUSION 

 

As shown by Table 1, the optimum concentration of nanofluid flooding for wettability 

alteration is within the range of 0.05 to 0.1 wt%. It was also observed that the effect of 

permeability reduction (blocking of pore network by particle aggregation) was more 

dominant than wettability alteration effect when the tested concentration was beyond 0.1 wt% 

[11]. Besides, when the concentration is beyond its optimum value, the retention and 

aggregation of nanoparticles in porous media would have increases significantly [1]. Previous 

studies also showed that wettability directly affects WAG and foam flooding, even though 

studies at neutral wettability are still limited. The fact that Alkaline-Surfactant-Gas (ASG) 

was more effective than Alkaline-Surfactant-Polymer (ASP) [14] and foam assisted water 

alternating gas (FAWAG) was better than WAG in recovering oil [15], hence, it is highly 

anticipated that ASG and FAWAG could be improved by SiO2 and PSNP too.  
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ABSTRACT 

Mathematical models in petroleum reservoir simulation are valuable tools in order to 

visualizing the pattern of reservoir flow and estimating the production of oil. The enhanced 

oil recovery (EOR), electrokinetic require a complex mathematical modelling to integrate 

multiphase flow and process of the electrokinetic transport. Recent lab experiment conducted 

by a researcher had been done to investigate the relationship between foam stability and 

electrokinetic phenomena. In term of modelling, many studies have look the progression of 

foam in the reservoir and few numerical studies also have been conducted to predict 

electrokinetic potential variation in the water flooding process. Nevertheless, there is limited 

study done which combine the foam stability and electrokinetic in the reservoir. Therefore, 

few recent lab work will be compared with numerical result to fulfil the gap in this research 

area. This study will be focusing on the development of numerical simulation for 

electrokinetic transport and foam progression in foam assisted water alternating gas 

(FAWAG) process by using COMSOL. The flowing fluid in FAWAG process can be 

monitored by conducting this simulation study. Hence, the relationship between stability of 

foam and the associated streaming potential signals also can be observed. Both simulation 

and experimental result will be compare to ensure the improvement of model and theory can 

be made.  

Key words: Elektrokinetic, Foam Stability, Numerical Simulation, Streaming Potential 

 

INTRODUCTION 

This study aims to develop numerical simulation model to identify the relationship between 

stability of foam and the signals of streaming potential which resulted from the flowing fluid 

in FAWAG process. By performing this simulation studies, the application can be implement 

in the real field which can give values to the oil and gas industry especially for a betterment 

in term of efficiency and economic of EOR process [1]. 

 

A numerical simulation can be defined as a calculation which is run on a computer by the 

implementation of a mathematical model as a program for a physical system. In order to 

study the system behavior, numerical simulations are required. By using this method, the 

performance of system which is complex for analytical solution could be estimate. Besides 

mailto:amni.haslinda@gmail.com
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that, numerical simulation also capable to be used as a tool to explore and gain the new 

insights of new technology [2]. 

 

A set of methodologies has been develop to achieve the main objectives in this research. This 

research focusing on the fundamental of governing equation of electrokinetic EOR model, 

mass transport model of electrokinetic and coupling of electrical and pressure gradients. In 

addition, governing equation of fluid dynamic such as foam, modelling of the multiphase 

flow in porous media, fundamental studies on foam films properties and characteristics, 

together with the rupture of films between bubbles under dynamic condition also will be 

discover.  

 

This study also will be covered a parameters affected on foam stability such as wáter 

saturation, capillary pressure and surfactant concentration. The COMSOL used to develop a 

model and run the simulation in order to investigate the correlation between the stability of 

foam and the streaming potential signals in FAWAG process. Therefore, the result will be 

compared with the outcome from the experimental work done by [3]. 

 

Foam is widely used in EOR displacement process to control mobility ratio and improve the 

volumetric sweep efficiency. Stability of the foam film is a factor that effecting the efficiency 

process of foam displacement [4]. However, this direct observation of foam stability in 

laboratory using physical observation towards the foam bubble in a glass tube is not possible 

to apply in reservoir. Therefore, a better alternative proposed by [5] which is using the 

electrokinetic potential to measure indirect measurement of foam stability. Previously, a 

detecting tool for the encroachment of water towards a production well has been 

recommended using the measurement of electrokinetic potential [6]. By installing the 

electrodes in downhole, the dynamics of electrically charged fluid in porous media can be 

measured such as the formation and injected fluid [7]. 

 

EXPECTED RESULTS 

 

The graph of voltage baseline for foam, gas, surfactant and brine as a function of time can be 

obtain by performing this numerical simulation. One of the method for foam detection is 

using voltage detection or electrokinetic signal. Pressure changes also taking into 

consideration to measure the presence of foam. Therefore, the graph between voltage and 

pressure different against time for different Sodium Dodecyl Sulphate (SDS) concentration 

which are 2500 ppm, 5000 ppm, 7500 ppm, 10000 ppm and 12500 ppm is needed to ensure 

the presence of foam. In the end of this research, the graph between output voltages against 

time for different SDS concentration will be observe because this graph signifies the presence 

of foam and its stability. 

 

CONCLUSION 

 

The key point from this research is numerical simulation study for foam progression in foam 

assisted water alternating gas (FAWAG) and electrokinetic transport can be develop by using 

COMSOL. Therefore, the stability of foam can be measure with the existence of streaming 

potential signals. This expected simulation results by using numerical modeling will be 

compare with the recent experimental result conducted by [3], [8] and [9] to fulfill the gap in 

this research area. For the next step and future study, real field data can be used as input data 

to observe the foam stability in real reservoir. In oil and gas industry, the product which 
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requires from production well is oil. By using real field data, oil must be generate first and 

foam will displace oil instead of displacing brine. 
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ABSTRACT 

This paper shows an implementation of pulley system to optimize the space for installation of 

McKibben soft actuator.  McKibben actuator has 20% contraction ratio at 0.3MPa pressure 

that causes it to be length-dependent, resulting in difficulties in installing the actuator.  In this 

paper, we study the effects of using pulley system for its force characteristics and contraction 

ratio. The result shows optimization of installation space and additional contraction ratio by 

3.26% at the pressure of 0.35MPa with sufficient force. The space optimization method can 

be used in robotic finger system to provide full finger flexion.  

Key words: McKibben muscle, soft actuator, space optimization  

 

INTRODUCTION 

McKibben soft actuator was invented by Joseph McKibben in 1950s.  Due to its lightweight 

and characteristics which are like human muscles, it is widely used as biomimetic actuators in 

prosthetic and rehabilitation applications such as hand rehabilitation assistive devices [1], [2].    

It has a contraction ratio of 20% when supplied with 0.3MPa pressure.  This becomes the 

weakness of McKibben soft actuator where it is length dependent and not space-effective.  

The issue is widen when used in hand assistive device where its functionality will be affected 

by arm bending. 

 

In this paper, pulley system is proposed to optimize the space consumption for the 

installation of McKibben soft actuator.  Pulley system can be used to change the direction 

of force, force, and displacement required to move an object by using multiple pulleys.  A 

pulley system with pulleys was designed as shown in Figure 1 and 3D-printed from 

VisiJet Green, which is a type of castable plastic, using Projet 1200. 
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Figure 1. Pulley Design and Measurement 

 

MAIN RESULTS 

 

With pulley system, the space of installation of a 43cm long soft actuator was reduced to 

15 cm, which is around 35% of its original length.  Some experiments were conducted to 

analyze the effects of pulley system towards the contracting displacement and force 

produced by the McKibben soft actuator.  The length of the soft actuator in all the tests 

was fixed to 43 cm. For both with and without pulley, the contracting displacement 

increased linearly with the increase in pressure.  At a pressure of 0.35 MPa, the soft 

actuator without pulley had a contraction ratio of 23.02% but increased to 26.28% when 

pulley system was implemented. This shows the proposed pulley system can improve the 

contracting displacement. The characteristics of McKibben soft actuator when its surface 

is in contact with the pulley results in reactive force acting towards the soft actuator, 

forcing it for additional contraction. The pulley was then implemented and tested on 

human finger with full finger flexion with a force of 221 N.  

 

 
 

Figure 2. Effects of Pulley towards the Contracting Displacement 
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CONCLUSION 

 

Pulley system is able to reduce the space of installation effectively.  It is also able to improve 

the contraction ratio by 3.26% at the pressure of 0.35MPa without affecting the force 

produced.  Considering these characteristics, pulley system can be a potential way to 

optimize the installation space of McKibben soft actuators, especially on human assistive 

devices.  It is also suggested to modify the design of the pulley system to make it possible to 

be implemented for all 5 fingers. 
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ABSTRACT 

 
In recent years, the soft actuator is extensively grown in research. This robot is expected to 

working side by side with human, flexible and adaptable. Therefore, must be soft, light, safe 

and high compliance. In this regard, soft McKibben is of interest as an actuator in this 

research and still under modification. This paper introduces a variant bending analysis using 

soft McKibben actuator. A series of 2.0 mm width with high 120.0 mm McKibben actuator 

was used to control the bending motion. The design consists of four McKibben actuators 

arranged in parallel compacted with the tube. The bending behavior was evaluated using the 

experimental test in a variety of pneumatic input pressure and length section. Based on the 

analysis, the fabricated actuator successfully bends and moves according to the assigned 

motion. The experiment shows the actuator starts bending at 90 KPa and the angle is 

proportional to the increment of the input pressure. The bending angle starts from 4o to 19o 

from 150 KPa to 250 KPa input pressure. FEM simulation was performed to evaluate and 

verify the bending behaviors in an experimental test. With this performance, the McKibben 

actuator can be applied in a wider use of the continuum manipulator. 

 
Keywords: Pneumatic, McKibben, soft Actuator, Bending angle, Soft Robots 

 

INTRODUCTION 

The soft actuator is one of the recent promising technologies in various emerging applications 

such as human-support robots, wearable power assist suits, robot hands for various works in 

size and shape such as fruit-harvesting end-effectors and small animal handling robots [1]. 

Soft McKibben actuator is a tube-like actuator characterized by a decrement in length when 

pressurized [2] which converts pneumatic pressure to contraction force. It has many 

advantages over conventional pneumatic cylinders such as high force to weight ratio, variable 

installation possibilities, no mechanical parts, lower compressed–air consumption and low 

cost [3].  

 

In this paper, we highlight the bending analysis with variant input pressure and length 

section using 2.0 mm thin soft McKibben actuator. We described the developed actuators are 

designed and describe the experimental result. We also investigate how the bending angle is 

influenced and differentiate by FEM simulation also been discussed. With this investigation 

mailto:mohd.firdaum@gmail.com
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and analysis, it can be designed for very specific purposes to realize robots that are very light 

and very simple, safely contact with a human, highly compliance with environment and cost-

effective. 

 

BENDING THIN SOFT MCKIBBEN ACTUATOR  

 

We use thin soft McKibben as actuators that are pneumatically driven and have a much 

bigger output force-to-weight ratio than conventional actuators. The soft McKibben actuator 

is 2.0 mm in diameter and length of 120.0 mm. The design features have four soft McKibben 

arrange in parallel and fixed with the polyethylene plastic outer body parts. The arrangement 

of four actuators will introduce bending motion in 4 directions, x and y. These actuators are 

attached by knitting method to the inner wall of the outer tube to ensure bending in 

maximum. Fabricated rubber was used to make the end of actuator fit. Table 1 shows the 

specification of the fabricated actuator. 

 

Table 1. Specification of actuator 

Specification Parameter 

Pneumatic Artificial Muscle (PAM) 4 x McKibben type 

Diameter 2.0 mm 

Height 120.0 mm 

 

MAIN RESULTS 

 

Three difference pressure tests were conducted to analyze the bending performance of soft 

actuator there are 150 KPa, 200 KPa, and 250 KPa. The test was conducted on all four-soft 

actuator for a different direction. The bending performance was recorded and analyses in the 

graph in Figure 1. The graph shows the bending angle performance on three different 

pressure. The soft actuator starts to bend when the pressure is around 90 KPa, increasing 

from to 5.1º , 11.1º and 19º by adding pressure by 50 KPa. The bending angle on four soft 

actuator show almost identical in every pressure. This note that the design arrangement is 

permitted. The McKibben soft actuator has non-linear characteristics in the initial stage, 

however, continue with the linear property after 150 KPa of the supplied pressure. 

 

 
Figure 1. Bending angle performance on 3 difference pressure 
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CONCLUSION 

 

The key innovation in the design is the use of thin soft McKibben as the actuators due to their 

excellent performance recently in a lightweight, high power output and importantly 

compliance and flexible. This feature leads to a new concept compared to most of the 

conventional robots, which is highly restricted with predetermined motion. For future 

research, a continuum manipulator with growing ability will develop to explore navigation of 

the soft robot in a dynamic environment to be adopted in search and rescue operation. 
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ABSTRACT 

Electric vehicles (EV) had become very attractive recently. The advantages of electric 

vehicles had been seen by society that it can be a new alternative in transportation sector. 

Hence, this will cause the increase in EVs demand. Consequently, this will result in 

electricity demand to increase as well. Thus, this paper aims to analyze how the power 

generation sector can cater the increase in demand from the implementation of electric 

vehicles. For the purpose of this study, Peninsular Malaysia had been taken as a case study. 

Based on the projection data provided from government report, it can be seen that, the 

electricity reserve margin without electric vehicle demand is between 22.54% to 26.18%. 

With the fully implementation of electric vehicles in Peninsular Malaysia will be drop as low 

as 13.11%. It also can be observed that; the total estimated cost would be RM 111,319,000 

per year if 10,000 units of electric vehicles is added annually. This cost includes electricity 

cost and infrastructure cost. This research will be very useful to government and town 

planner since it shows the status and projection trend of power generation in Malaysia. 

Key words: Electric Vehicle, Power Generation, Electricity Demand 

 

INTRODUCTION 

Electric vehicle had been seen as a future transportation as it is cleaner compared to 

conventional vehicle. However, although electric vehicle emits zero emission from tail-pipe, 

the electricity used to run EV had become a major concern since most of electricity 

production are based on fossil fuel. Thus, renewable energy such as solar and wind were 

introduced in order to cater the demand from electric vehicles. This will result for power 

sector in getting cleaner every year and so an electric vehicle is cleaner every year. In 

Malaysia, EV still at early stage in which the government still trying to formulate the best 

policies to promote EV. Thus, this paper intends to study the effect of electric vehicle 

towards power generation sector in term of supply, demand, and economic point of view. 

 

METHODOLOGY 

The data collection for this study was performed in three steps. The first step is the search 

for relevant data involving EV and power generation in Peninsular Malaysia, the second 

step is data screening, and the third step is data selection. The data was mainly collected 

mailto:firstauthorsname@aaaa.bbb
mailto:fakrol1992@gmail.com
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from National Electric Mobility Blueprint Report [1]. The assumptions considered in this 

study are based on National Electric Mobility Blueprint and as follows:  

- 100,000 units of EV and 125,000 charging stations target to be achieved in 2035 

- EV will be implemented starting from the year 2018 with initial of 10,000 vehicles and 

additional of 10,000 vehicles annually 

- Charging station will be built from the year 2018 with initial of 10,000 charging stations 

and additional of 10,000 charging stations annually  

- Only motorcar EV are considered with Vehicle-to-Grid (V2G) technology 

- Total cost include capital cost to purchase EV, electricity cost for EV, and cost for 

building charging stations 

 

MAIN RESULTS 

 

As shown in Figure 1, with the implementation of EV, the total demand of electricity in 

Peninsular Malaysia will increase up to 27505.31 MW in year 2035. On the other hand, 

the reserve margin will drop as low as 13.11% from original reserve margin without EV 

implantation (between 22.54% to 26.18%) due to the sudden increase of electricity 

demand. However, the reserve margin is expected to stabilize again from year 2027 until 

2035. However, this is considered as stable range since usually reserve margin need to be 

stay between 10% to 20% [2] only to prepare for sudden increase of electricity demand. 

The average total cost for the implementation of EV and to build charging station is RM3 

million annually.   

 

 
 

 

Figure 1. Annual growth projection for electricity generation and maximum demand 

including electric vehicle demand in malaysia 
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Figure 2. Annual total cost for the implementation of electric vehicle 

 

CONCLUSION 

As a conclusion, it can be seen that based on scenario for power generation in Malaysia, the 

implementation of 100,000 units of EV on the road is possible. In fact, with the right 

charging pattern, these amount of EV can improve overall energy efficiency for power 

generation sector. Vehicle-to-Grid (V2G) technology also offer EV as a decentralized 

generation as EV can act as energy storage. Thus, the next step is for the Government of 

Malaysia to provide incentives or better policies to promote the EV usage in Malaysia. 
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ABSTRACT 

 
Panax Ginseng has been utilized for its multiple effects such as preventing tumor, treating 

diabetes and cardiovascular disease and for antioxidant activities. These capabilities captured 

our interest to encapsulate different amount of ginseng (30 mg and 60 mg) within poly 

(lactic-co-glycolic acid) (PLGA) microcapsules by a double emulsion technique. The 

microcapsules were characterized by using attenuated total reflectance-Fourier transform 

infrared spectroscopy (FTIR) and scanning electron microscopy (SEM). The results of study 

suggest that all of the microcapsules are successfully fabricated and ginseng also successfully 

encapsulated in PLGA microcapsules when the chemical functionality of ginseng (O–H and 

C=C bands) was found on both PLGA microcapsules contained 30 mg and 60 mg of ginseng. 

The morphology of microcapsules is in spherical shape and smooth wall surface. On PLGA 

microcapsules with 30 mg ginseng, the size of microcapsules is smaller compared to PLGA 

only and more homogenous than PLGA and PLGA microcapsules with 60 mg. PLGA 

microcapsules with 60 mg ginseng was also found agglomerated in some area. This 

encapsulation of ginseng within PLGA microcapsules will be beneficial for development of 

drug delivery and coating materials in the future. 

 
Key words: Poly(lactic-co-glycolic acid), microcapsules, Panax ginseng 

 

INTRODUCTION 

Ginseng is one of the most widely used herbal medicines which belong to the genus Panax. 

Panax ginseng contain major bioactive component known as ginsenosides [1]. Ginsenosides 

can be divided into three groups: protopanaxadiols, protopanaxatriols and oleanane saponins 

[2]. There are approximately 40 ginsenosides has been identified with each of them may have 

different pharmacological effects [3]. This is why ginseng has become one of the most used 

natural products for medical and dietary purposes. In medical applications, ginseng is 

reported to have utilized to fight cancer and to prevent tumor as it has anti-cancer and anti-

tumor effects [4]. Besides, it has also been used for treating diabetes [5], cardiovascular 

disease [6] and for antioxidant activities [7].  

 

Poly(lactic-co-glycolic acid) (PLGA) which has been approved by Food and Drug 

Administration (FDA) is one of the polymers used to encapsulate ginseng [8]. It has been 
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frequently utilized for tunable drug delivery system due to its degradation characteristic and 

its possibilities to sustain drugs release [9]. The degradation characteristic of PLGA is 

depending on the ratio of lactide/glycolide in the chemical structure of PLGA where higher 

lactide will cause to low degradation rate [9-10]. Morever, PLGA is also reported in 

encapsulating several drugs such as congo red [11], albumin from bovine serum [11] and 

Alpha 1- antitrypsin (α1AT) [9].  

 

The objective of this study was to encapsulate different amount of ginseng within PLGA 

microcapsules. The encapsulation was based on the principle of double emulsion water-oil-

water. The PLGA, PLGA with 30 mg ginseng (PLGA-G30) and PLGA with 60 mg ginseng 

(PLGA-G60) microcapsules were analyzed using attenuated total reflectance-Fourier 

transform infrared spectroscopy (ATR-FTIR) and scanning electron microscopy (SEM).  

 

MAIN RESULT 

 

Chemical Composition Analysis 

 

The chemical composition of the microcapsules was shown on ATR-FTIR spectra as shown 

in Figure 1. Strong peaks of PLGA at 1746 cm-1 were recorded on all microcapsules due to 

the presence of carbonyl C=O stretching vibration [12]. Other than that, the C–O peaks (1085 

cm-1 and 1187 cm-1) and the C–H peaks (1452 cm-1 and 2850-3000 cm-1) were also noticed 

which marked to the PLGA.  

 

The ginsenoside was confirmed on both PLGA-G30 and PLGA-G60 microcapsules with a 

detection of strong and broad peaks of O–H band and medium peaks of C=C stretch of alkene 

at 3387 cm-1 and 1637 cm-1, respectively. Based on the results of ATR-FTIR, we confirmed 

the presence of PLGA on all microcapsules while the presence of ginseng was clarified only 

on the ginseng encapsulated PLGA microcapsules which are PLGA-G30 and PLGA-G60. 

 

 
 

Figure 1. ATR-FTIR spectra of PLGA, PLGA with 30 mg ginseng and PLGA with 60 mg 

ginseng. 
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Morphological Analysis 

 

The morphologies of all microcapsules are shown in Figure 2 with magnification of 1000× 

and 3000×. The SEM images show the PLGA microcapsules are well formed, non-porous, 

smooth wall surface and in spherical shape. Theoretically, as the drug is loaded, the size of 

microcapsules will be increased [13]. However, in this study, the size of microcapsules 

decreased after the ginseng was incorporated into microcapsules might happened due to 

utilization of high water-soluble drugs [14]. The addition of 30 mg ginseng resulted similar 

morphology as PLGA but more uniform size than PLGA microcapsules. However, the 

addition of more ginseng which was 60 mg caused agglomeration in some areas, not 

homogenous and well-formed. The clear and smooth surface of microcapsules without 

pimples also indicated that the ginseng was encapsulated inside the microcapsules [15]. 

 
Figure 2. SEM images of PLGA, PLGA-G30 and PLGA-G60 at 1000× and 3000× 

magnification. 
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CONCLUSION 

 

The ginseng was successfully encapsulated within PLGA microcapsules using a double 

emulsion technique. The presence of ginseng inside the PLGA microcapsules was identified 

by ATR-FTIR analysis where identical functional groups were not found on the PLGA 

microcapsules only. All microcapsules except microcapsules with 60 mg were well-formed 

with non-porous and smooth wall surface of spherical shape. The addition of ginseng cause 

the size of microcapsules decrease and the addition of more ginseng cause agglomerated in 

microcapsules formation. 
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ABSTRACT 

The thermal behaviour of biomass samples such as empty fruit bunch (EFB), oil palm trunk 

(OPT), rice husk (RH), coconut copra (CC), sawdust (SD), coconut shell (CS), sugarcane 

bagasse (SB), and wood bark (WB) in Malaysia upon thermogravimetric analysis of pyrolysis 

(TGA-pyrolysis) were studied. The effect of heating rate on thermal degradation of biomass 

was evaluated at 40 °C/min (HR1) and 80 °C/min (HR2). Three reaction phases were 

observed for all biomass samples as follows; Phase I of drying and evaporation of light 

compounds (25 – 150 °C), Phase II of degradation of cellulose-hemicellulose components 

(150 – 450 °C) and lastly Phase III of lignin degradation (450 – 700 °C). The leftover 

remaining subsequent to 700 °C was labelled as solid residual. The degradation rate of 

cellulose-hemicellulose (Phase II) for CS, CC, RH, and EFB samples were higher at HR2. 

The highest volatile mass loss in Phase II was achieved by CC sample (81.9 %) at HR2.   

Key words: Biomass, Thermogravimetric analysis, Pyrolysis, Heating rate 

 

INTRODUCTION 

Biomass is known as renewable energy resources with the highest potential to contribute to 

the energy needs of modern society [1]. For this reason, biomass has widely gained attention 

from researchers due to potential as a renewable energy resource, sustainability, 

environmental concerns, and economic reflection [2]. In South East Asian countries, 

specifically, Malaysia has established targets for the application of fuels generated from 

biomass as an alternative source of fuel energy [3]. In Malaysia, biomasses are considered as 

a sustainable feedstock due to approximately 76% of lands is covered by dense tropical 

forests and agricultural fields [4]. The total biomass tests produced in Malaysia from all of 

the three groups were assessed to be 168 million tons for every year, according to the report 

published by National Biomass Strategy 2020 in the year 2011 [5].  
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Recently, Jayaraman and Gökalp [6] have called attention to that the pyrolysis of biomass is 

the most encouraging innovation with modern points of view for higher yield of liquid fuel 

(pyrolysis oil) that can be used as gasoline enhancers in the petrochemical business and 

esteem included synthetic feedstock [8]. Thermogravimetric analysis (TGA) is the most 

commonly applied for solid-phase thermal degradation studies [9]. In addition, the 

comprehensive study on the effect of higher heating rate which much closer to conventional 

pyrolysis condition on thermal degradation of Malaysian biomasses via TGA is still lacking 

in the literature. For this reason, the present study aims to investigate the thermal degradation 

characteristics of eight type of Malaysia’s biomass samples at two different heating rates 

(HR); HR1 (40 °C/min) and HR2 (80 °C/min). The selected biomass samples are empty fruit 

bunch (EFB), oil palm trunk (OPT), rice husk (RH), coconut copra (CC), coconut shell (CS), 

wood bark (WB), sawdust (SD), and sugarcane bagasse (SB).  

 

As shown in Figure 1, the thermal degradation of biomass can be divided as follows; Phase I 

of evaporation of moisture and light compounds (25 – 150 °C), Phase II of degradation of 

hemicellulose and cellulose components (150 – 450 °C) and lastly Phase III of lignin 

degradation (450 – 700 °C). During Phase I, all types of biomass starts to degrade at  a mass 

loss of < 6 % (refer Figure. 1). Biomasses such as OPT, CS, CC, EFB, WB, and SD slightly 

have a higher mass loss at HR2 than HR1 in Phase I. After Phase I, biomass continues to 

degrade in Phase II. From Figure 1, it can be seen that during Phase II the degradation of CS, 

CC, RH, and EFB samples were higher at HR2. These biomasses increased by 4.0 % to 12.5 

% of mass loss when the heating rate is set at a higher value due to heterogeneous structure of 

biomass.  

 

 
 

Figure 1. TG volatile mass loss of biomasses at HR1= 40°C/min and HR2 = 80°C/min  

 

Similarly, SB sample shows the mass loss has increased by 42.5 % from HR1 (50.3 %) to 

HR2 (71.7 %). In contrast, for OPT, WB, and SD the degradation in Phase II was higher at 

HR1. In addition, OPT has achieved higher mass loss of 75.1 % at HR1 than the mass loss of 

64.3 % at HR2. SD sample has faced a slight reduction in a mass loss at HR2 (56.2%) as 

compared to HR1 (58.6 %). Lastly, the WB has significantly decreased by 40.6 % from mass 

loss of 68.4 % at HR1 to mass loss of 40.6% at HR2. RH sample almost has a similar mass 

loss at HR1 (49.4 %) and HR2 (51.6 %). After Phase II, the biomass continues to degrade in 

Phase III of lignin degradation. The leftover biomass after Phase III was considered as solid 

residuals that have not been degraded within 25 – 700 °C  The high content of solid residual 
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(%) was achieved at HR1 for EFB, CS, and CC samples at 34.5 %, 32.0 % and 18.1 % 

respectively. 

 

CONCLUSION 

 

TGA-pyrolysis on biomass samples (EFB, OPT, RH, CC, SD, CS, SB, and WB) was 

successfully conducted at two different heating rates of 40 °C/min (HR1) and 80 °C/min 

(HR2). Based on the TGA-pyrolysis experiments, it is suggested that the degradation of 

cellulose-hemicellulose (Phase II) for CC, OPT, SB, and EFB samples were higher at HR2 of 

more than 60 % of the mass loss. Hence, these biomasses were seemed to be a favour for the 

production of maximum liquid oil through pyrolysis. The TGA-pyrolysis of WB and SD 

generates higher solid residual left over at 42.7% and 34.1 % respectively that suggest for 

higher potential in solid char production.  
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ABSTRACT 

The kinetic behaviour of biomass pyrolysis samples was successfully studied via 

thermogravimetric analysis (TGA). The biomass samples are empty fruit bunch, oil palm 

trunk, rice husk, coconut copra, sawdust, coconut shell, sugarcane bagasse, and wood bark. 

The analysis was performed in a nitrogen atmosphere from 30 to 700 °C. The effect of 

heating rate on kinetic behaviour of biomass two different high heating rates were evaluated 

at 40 °C/min (HR1) and 80 °C/min (HR2). The kinetic parameters of biomass samples such 

as pre-exponential factor (s-1), activation energy (kJ/mol), and reaction order (n) are 

determined using one-step global kinetic model. The WB sample has the lowest activation 

energy (38.14 kJ/mol), while CC was reported for the highest activation energy (145.42 

kJ/mol). High positive activation energy at a higher heating rate (HR2 = 80 °C/min) than the 

lower heating rate (HR1 = 40 °C/min) for biomass samples. 

Key words: Biomass, Thermogravimetric analysis, Pyrolysis, Kinetic parameters 

 

INTRODUCTION 

Biomass is solid waste produced in large quantities which have no economic values [1]. 

Currently, the Malaysian government has established targets for conversion of biomass 

wastes into fuels as an alternative source of fuel energy [2]. It is because, Malaysia is rich in 

biomass sources such as agricultural wastes, forest residues, and municipal solid wastes [3]. 

Henceforth, many researchers agreed that thermochemical conversion known as pyrolysis is 

the promising route to convert biomass wastes into valuable energy such as pyrolysis oil (bio-

fuel) [1-3]. Interestingly, this pyrolysis oil has wide applications as gasoline enhancers in the 

petrochemical industry and as high-value added chemical feedstock [4]. Since pyrolysis is 

about the thermal degradation of biomass in the absence of oxygen, thus it is important to 

understand the kinetic behaviour of biomass pyrolysis. Thermogravimetric analysis (TGA) is 

the most commonly applied analysis for solid-phase thermal degradation studies due to easy 

handling and low cost system [5]. Other than that, the kinetic characteristics of biomass such 

as activation energy, pre-exponential factor, and reaction order are important in forecasting 

the thermal response of biomass sample [6]. TGA-pyrolysis applied the non-isothermal 
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condition to evaluate all the kinetic parameters, in which described by an Arrhenius equation 

[7]. The comprehensive study on the kinetic analysis biomass pyrolysis at higher heating rate 

on thermal degradation of Malaysian biomasses via thermogravimetric analysis (TGA) is still 

lacking in the literature. For this reason, the present study aims to determine pyrolysis kinetic 

characteristics such as pre-exponential (A), activation energy €, and reaction order (n) of 

Malaysia’s biomass samples at two different heating rates (HR); HR1 (40 °C/min) and HR2 

(80 °C/min). The selected biomass samples are empty fruit bunch (EFB), oil palm trunk 

(OPT), rice husk (RH), coconut copra (CC), coconut shell (CS), wood bark (WB), saw dust 

(SD), and sugarcane bagasse (SB).  

 

Table 1. Kinetic parameters of biomass samples at HR1 (40 °C/min) and HR2 (80 °C/min) 

Biomass 
Heating rate 

(°C/min) 

Pre-exponential 

factor, A (s-1) 

Activation energy, 

Ea (kJ/mol) 

Order of reaction, 

n 
     

CC 40 0.95 64.70 0.62 

80 1.11 145.42 0.48 

CS 40 0.85 68.46 0.46 

80 0.91 98.82 0.41 

EFB 40 0.78 79.86 0.37 

80 0.89 101.52 0.38 

OPT 40 0.89 65.71 0.50 

80 0.90 83.99 0.44 

RH 40 0.73 47.37 0.40 

80 0.73 61.73 0.36 

SD 40 0.81 49.99 0.45 

80 0.81 66.00 0.40 

SB 40 0.99 97.15 0.48 

80 1.07 116.96 0.49 

WB 40 0.62 38.14 0.37 

80 0.64 51.19 0.34 

 

The multiple-linear regression method is employed in Microsoft-Excel using Linest Function 

to determine all the kinetic parameters. Hence, it was assumed that all biomass samples 

follow the one-step global kinetic model. The calculated kinetic parameters for each biomass 

at HR1 (40 °C/min) and HR2 (80 °C/min) are given in Table 1. As shown in Table 1, it was 

observed that high positive activation energies are observed for all biomass samples at HR1 

and HR2. This suggests that the pyrolysis reaction strongly depends on heating rate. The 

activation energy of coconut copra (CC) drastically increased from HR1 (64.70 kJ/mol) to 

HR2 (145.44 kJ/mol). The corresponding pre-exponential factor was found to be 0.95 s-1 at 

HR1 and 1.11 s-1 at HR2. Alternatively, the reaction order for CC sample at HR1 and HR2 

was found at 0.62 and 0.48 respectively. Similarly, in a coconut shell (CS), the activation 

energy at HR1 was found to be lower (68.46 kJ/mol) than HR2 (98.82 kJ/mol). In addition, 

the empty fruit bunch (EFB) shows a high positive activation energy at HR2 (101.52 kJ/mol), 

while lower at HR1 (79.86 kJ/mol). TGA pyrolysis of OPT at a higher heating rate (HR2) has 

an activation energy of 83.99 kJ/mol. Rice husk (RH) is indicated to have higher activation 

energy (61.72 kJ/mol) for HR2 than HR1 at 47.37 kJ/mol. The activation energy for sawdust 

(SD) at HR1 and HR2 was found to be 49.99 kJ/mol and 66.00 kJ/mol respectively. Lastly, 

kinetic parameters of wood bark (WB) has lower activation energy at both HR1 (38.14 
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kJ/mol) and HR2 (51.19 kJ/mol) compared to other types of biomass (see Table 1). These 

results suggest that this one-step global model method can be an effective tool for revealing 

the kinetics of biomass pyrolysis. 

 

CONCLUSION 

 

Kinetic analysis via TGA-pyrolysis on biomass samples (EFB, OPT, RH, CC, SD, CS, SB, 

and WB) was successfully conducted at two different heating rates of 40 °C/min (HR1) and 

80 °C/min (HR2) in a nitrogen atmosphere. The results of the kinetic analysis provide a 

crucial insight into the thermal degradation behaviour of Malaysia’s biomasses that could be 

used as feedstock for industrial thermal conversion specifically pyrolysis.  
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ABSTRACT 

Highly selective and efficient vanillin imprinted sol-gel silica based inorganic polymeric 

sorbent will be synthesized via matrix imprinting approach for the recognition of vanillin in 

biosample. Vanillin will be used as a template molecule, (3-aminopropyl)triethoxysilane 

(APTES) as a functional monomer, triethoxysilane (TEOS) as a crosslinker and ammonium 

hydroxide as the sol-gel catalyst. Non-imprinted sol-gel polymer will be developed with 

under similar condition but in absence of template for comparison purpose. The 

characteristics of these polymers will be evaluated based on adsorption capacity and binding 

kinetics in both imprinted (MIP) and non-imprinted (NIP) as a control material. Equilibrium 

binding experiments will be conducted to evaluate the performance of the MIP relative to 

non-imprinted polymer (NIP). Compared with non-imprinted polymer particles, the prepared 

vanillin-imprinted silica sorbent showed high adsorption, significant selectivity, and fast 

binding capacity for vanillin. High performance liquid chromatography will be used to 

determine the residual concentration of vanillin for successful imprinting.   

Keywords: imprinted sol-gel, vanillin, high performance liquid chromatography 

 

INTRODUCTION 

 

As the vanilla has wide-ranging roles in various field in industry such as in food, beverage, 

fragrance, and confectionery [1], it has been a significant element in various industry.  Apart 

from that, vanillin, a major phenolic compound in vanilla also show several medicinal values 

such as an anti-oxidant, anti-inflammatory and antiapoptotic agent [2] which makes vanillin 

as an extraordinary therapeutic tool in pharmaceutical development. Growing consumption 

has lead to effective extraction of vanillin using molecularly imprinting polymer. In the last 

decade, this approach has been introduced to isolate the target molecule from complex 

matrix.  

Molecularly imprinting polymer is one of the high advanced approach with formulation of 

template molecule based on size, functional group, and shape of target molecule. Sol-gel 
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process is molecular imprinting polymer which are developed using inorganic material 

(siloxane) with presence of acid or base-catalyzed hydrolysis via condensation of silane 

monomers [3]. The polymer formed from sol-gel offers great extent of product with high 

degree of purity and only requires low temperature during synthesis process [4]. Sol-gel 

materials offer many advantages such as simple preparation,  

In this work, molecular imprinting polymer will be prepared using vanillin as template. A 

simple pure sol-gel synthetic will be adopted by using (3-aminopropyl) triethoxysilane 

(APTES) as a functional monomer and triethoxysilane (TEOS) as a crosslinker. In addition, 

the binding kinetics and adsorption capacity will be discussed.  

 

RESULTS 

 

The polymer will be characterized using FTIR to observe the band that attributed to the 

characteristic of residual water and Si-OH stretching vibration. Furthermore, the performance 

of MIP and NIP will be compared in terms of binding capacity and adsorption. Moreover, 

Scatchard analysis will be used to assess MIP's characteristic towards vanillin. It is expected 

that MIP will exhibit good adsorption capacity for vanillin due to the complementary of 

binding sites. Besides, it is expected that MIP's selectivity will be higher compare to NIP 

based on the mutuality of three-dimensional structure between the template molecule and 

molecularly imprinted polymers. 

 

CONCLUSION 

 

In this study, the MIP will be formed by a sol-gel reaction using TEOS and APTES. Vanillin 

will be used as a template, and vanillyl alcohol will be used as analogous compound. The 

capability of MIP will be examined using these two compounds. To conclude, the result will 

display the equilibrium between hydrophobic character and the number of hydroxyl group 

involves in MIP contributes to attain high separation ability.  
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ABSTRACT 

 
Probiotics referred to a group of living microorganisms which highly influence the human 

health. Lactic acid bacteria such as Lactobacillus reuteri, are the most frequently described 

effective probiotic strains for human consumption. Howbeit, most of the probiotics includes 

L. reuteri are endogenous, found in the gastrointestinal tract of vertebrates, including humans, 

rats, pigs and chickens. Like other members of lactobacilli, strains of L. reuteri are also 

saccharolytic and plays vital role in carbohydrate metabolism in the colon. A number of 

studies have highlighted on the carbohydrate utilization in L. reuteri strains. However, the 

link between their phenotypic potential with their genes and the potential metabolic pathways 

are poorly described. In this study, the L. reuteri strain DSMZ 20016 was tested for its ability 

to metabolize different types of carbohydrates, includes monosaccharides, oligosaccharides 

and polysaccharides. Growth and metabolic activity was evaluated based on final OD at 

600nm and final pH. The available genomic sequence of strain DSMZ 20016 was analysed to 

identify the genes responsible for the carbohydrate catabolic activities. Then, major metabolic 

pathways have been evaluated. Strain DSM 20016 devotes a large portion of its genome to 

the breakdown of carbohydrates. Lactic acid bacteria utilize a broad range of dietary 

carbohydrates which escaped from digestion at upper part of gastrointestinal environment. 

Addition to this, most of the lactic acid bacteria are adapted to degrade human indigestible 

oligosaccharides and polysaccharides. L. reuteri strains are the most superior microorganism 

with an ability to survive and persist in the gut of human. The data assembled in this study 

provide significant information on the growth promoting range of carbohydrates and their 

possible metabolic pathways. These may allow for the rational prediction of synbiotic 

relationship between strain DSMZ 20016 and selected prebiotics.  

Key words: Lactobacillus reuteri, carbohydrate metabolism, genome, heterofermentative 

lactobacilli  
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INTRODUCTION 

 

Lactobacillus is a genus comprise of Gram-positive, rod-shaped and non-spore forming 

bacteria. The genus classified under phylum Firmicutes, class Bacilli and order 

Lactobacillales [1,2]. They have been widely identified in decomposing plant material 

and fruits, in dairy products, fermented meat and fish, cereals, beets, pickled vegetables, 

potatoes, sourdough, silages, fermented beverages, juices and sewage. Meanwhile, in 

human the Lactobacillus strains are mainly inhabit the oral cavity, ileum, colon, and in 

the vagina [1]. Numerous strains belong to this group have been extensively studied and 

hits the food markets for their probiotic properties. Lactobacillus recognised as an 

alternate for usage of antibiotics to enhance protection against gastrointestinal diseases.  

Besides, they have been applied as starter cultures in dairy and fermented food products, 

partly due to their highly acidifying potential (lactic acid production) and antimicrobial 

properties [1,2,3].  

Among them, Lactobacillus reuteri is well-known probiotic strain with proven beneficial 

effects, documented through clinical trials on humans. L. reuteri is a Gram-positive rod, 

non-spore forming and non-motile bacterium. Like other members of Lactobacillus 

genus, strains under this species are also facultative anaerobic and can be grown normally 

in oxygen-limited conditions. Their optimum growth temperature was reported between 

37 - 42 °C and the optimum growth pH were about 6.5. The strains of L. reuteri are 

fastidious bacterium, with duplication times of less than an hour in optimized medium. 

They able to fermenting sugars, amino acids, vitamins, nucleotides and can use several 

external electron acceptors such as fructose, glycerol, nitrate, pyruvate, citrate and 

oxygen. Metabolically, L. reuteri strains are belongs to the group of obligate hetero-

fermentative species [4,5,6]. 

Most L. reuteri strains identified from human gastrointestinal tract but also in the gut of 

other organisms such as chicken, pig, dog and other mammals [4,1]. The growth and 

metabolic activities of beneficial gastrointestinal microbiota are highly stimulated by a 

wide range of indigestible carbohydrates. During digestion of food in human, most of the 

simple carbohydrates will be reabsorbed into blood capillaries at ileum. The major form 

of the carbohydrates that enter the large bowel are the dietary fibers as they not digested 

at part of the alimentary canal. Utilization of these indigestible fibers and 

oligosaccharides has been recognized as an important attribute of probiotics strains [6,7]. 

Gastrointestinal microorganisms include, L. reuteri produce various saccharolytic 

enzymes to deploy these resources.  

In the present study, we evaluated the carbohydrate utilization in L. reuteri strain DSM 

20016 by using monosaccharides, oligosaccharides and polysaccharides. The data 

gathered in this study provide a significant amount of complementary and comparative 

information on the growth promoting carbohydrates. As the complete genome of strain L. 

reuteri DSM20016 is available online (Accession number: CP000705) and to date no 

studies reported on the carbohydrate metabolism (especially oligosaccharides). Thus, this 

available data will be explored to understand the strain’s carbohydrate metabolism and 

then utilized for fermentation medium development. 
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MAIN RESULT 

 

Table 1. Carbohydrate utilization by L. reuteri strain DSMZ 20016 

Carbon source Growth Final pH 

Control  + 6.20 

Glycerol + 5.70 

Xylose  - 6.17 

Glucose  ++ 4.06 

Fructose  - 6.17 

Galactose  ++ 4.04 

Mannitol  - 6.18 

Trehalose - 6.19 

Maltose +++ 3.61 

Sucrose +++ 4.10 

Lactose  +++ 3.65 

Raffinose  +++ 3.72 

Soluble starch  + 6.24 

Tapioca starch  - 6.47 

Sago starch  - 6.13 

Corn starch  - 6.33 

Rice starch  - 6.43 

Wheat starch  - 6.49 

Molasses  ++ 4.80 
A ‘-’ sign indicates that final OD600 is below than 

0.3; ‘+’ indicates final absorbance is 0.3 – 0.5; 

‘++’ indicates the final absorbance is 0.5 – 0.8 

and ‘+++’ indicates the final absorbance more 

than 0.8.  
 

CONCLUSION 

 

The genome sequences from L. reuteri strain DSMZ 20016 and the other strains of L. reuteri 

as well as the members of Lactobacillus has provide us valuable information on carbohydrate 

utilization capabilities. This is fundamental for the adaptation of these bacteria in the 

gastrointestinal environment and to intact with human host. Understanding on the metabolic 

potential also enable us to provide selective growth conditions favouring the high biomass 

optimization for strategy in bioprocessing. It is an important platform in fermentation of 

lactobacilli where the bacterial growth, survival, signalling and fermentative processes are 

regulated efficiently.   
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ABSTRACT 
 

Microbiologically influenced corrosion (MIC) is a serious problem in pipeline system that 

results in costly repair and pipeline failure. Sulfate reducing bacteria (SRB) is one of the main 

culprit and gives a great concern to oil and gas industries. The most preferable mitigation 

method by most companies is through biocide consumption. Nevertheless, the chemical 

solution is too expensive, it may create environmental problems by being too corrosive and 

hazardous to the personnel. Application of Ultraviolet (UV) treatment has been used as an 

alternative treatment for mitigation of bacteria in various industries including MIC risk in 

pipeline system. However, UV radiation efficiency is often affected by poor quality effluents 

due to suspended solids presence in the environment. In addition, UV-treated bacteria may 

undergo photoreactivation process. Ultrasound (US) is often employed as a pre-treatment 

process to improve UV disinfection efficiency. Aims of this work are to review the usage of 

US sonication as pre-treatment to UV disinfection studies, pointing out both disinfection 

mechanism as well as its effects on bacteria inactivation. Although combination of US with 

UV treatment seems widely used and studied, it is scarcely found being explored for 

disinfecting SRB in corroding pipeline system. Past researchers have proven the effectiveness 

of the combination treatment in reducing particles size and combatting microorganism 

growth in respective environment. Therefore, due to its promising effect in reducing or 

replace toxic chemical usage, it is worth to study in detail for real application in future 

especially for application in oil and gas industry. Besides preserving the environmental from 

pollution, the integrity and reliability of the pipeline system could be prolonged. 

 
Keywords: Microbiologically influenced corrosion, Pipeline, Ultraviolet radiation, Ultrasound 

sonication 

 

 

 

 

mailto:3astuty@utm.my
mailto:4nordiny@utm.my


 

 

ENGINEERING                                                                                  380 

INTRODUCTION 

 

The properties of pipeline networks structures are vulnerable to microbiologically influenced 

corrosion (MIC) both internal and external of pipeline system. MIC is not a distinct type of 

corrosion form, but rather is the influence by microorganism activity, with resulting biofilms 

and metabolic products that enhances corrosion processes. The presence of microorganisms is 

usually widespread in oil and gas production systems and microorganisms are thought to be 

responsible for greater than 15 to 30% of pipeline systems failures [1]. Even though 

numerous reports in the literature about the involvement of other microorganisms in the MIC 

process, the oil industry still regards sulfate reducing bacteria (SRB) as the major culprits for 

iron corrosion in anoxic environments [2]. Sulfate reducing bacteria (SRB) is an anaerobic 

microorganism which release sulfides and produce hydrogen sulfide (H2S) from the obtained 

energy by dissimilatory reduction of sulfate [3]. Presence of microorganism (e.g: SRB) and 

corrosion by-product (such as H2S) in high level could result in reservoir souring [4], 

plugging of the rock porosity leading to loss of production [5], formation of damage, and 

decreased flow-line and pipeline efficiencies. Deterioration of steel pipelines due to MIC is a 

major and serious problem, including loss in production, replacement of pipelines, vessels, 

and environmental cleanup as the result of spills due to pipeline failures. MIC is estimated to 

be responsible for as much as or more than 40% of all internal corrosion and the cost of MIC 

to the oil and gas production were between $485 Billion and $1.5 Trillion US dollar annually 

[6].  

The preferable mitigation method by most oil and gas companies is biocide consumption. 

Biocides are mixture of chemicals intended to disinfect, sterilize, and kill microorganisms. 

Non-oxidizing biocide such as glutaraldehyde, quaternaries compound and etcetera are 

commonly used biocide in oil and gas for mitigating bacteria growth. Unfortunately, most of 

the biocide is consider as environmentally toxic and pose a danger to human health [7]. 

According to Concawe [8], the formulation of chemical biocides is specifically designed for 

each oilfield, and within the oilfield, for each well, and for each well the recipe may vary 

depending upon the time and the operation conditions. The market for biocides decreased 

significantly in 2016 due to falling oil prices. This has the effect of oil service companies 

cutting costs wherever possible and for biocides, this means not using biocides or moving to 

cheaper types such as the oxidizing biocides. Associated with chemical disinfection 

challenges have led the researchers and engineers to move from conventional chemical 

disinfection to physical disinfection. Thus, a new mitigation method that is environmentally 

friendly and cost effective in its operation urgently needs to be built. 

 

There has been an increase in the application of Ultraviolet (UV) light as an alternative 

disinfection method to toxic chemical biocide in various industries. UV disinfection has the 

advantage that no detrimental by-products in treated sample, easy to manage and could 

provide long term cost effective. The microbial inactivation by UV radiation is caused by 

absorption of 254 nm wavelength light by nucleic acids and their constituents. This has 

mutagenic effects and causes cell division retardation due to links between adjacent 

molecules of pyrimidine in deoxyribonucleic acid (DNA), forming dimmers. Although UV 

radiation is lethal to most of the microorganism provided with adequate dosage, UV 

disinfection efficiency is often affected by poor quality effluents due to suspended solids 

presence in the environment. This will increases the UV dose demand and restricts the 

application of UV disinfection in turbid particle-rich sample. Besides, UV-treated bacteria 

could undergo photoreactivation process. A potential way to solve the problem associates to 

UV disinfection efficiency is to introduce Ultrasound (US) as pre-treatment to increase the 
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operating range of UV disinfection. Ultrasound does not provide the formation of toxic 

compounds and easy to manage with low capital cost. Inactivation of bacteria and de-

agglomerate bacterial cluster by US sonication is through physical, mechanical and chemical 

processes arises from the acoustic cavitation effect which will damage the microbial cell wall 

which is lethal to the microbial cell.  

 

CONCLUSION 

Environmental and safety concerns have prompted researchers to find benign technique to 

mitigate MIC, other than fully depending on toxic biocides treatment. Ultrasound and 

Ultraviolet is applicable without using any chemicals; hence it can keep the environment 

clean and safe, and it is also reliably not harm the health of personnel. Since the application 

of combination treatment is rarely found for oil and gas industry and due to its promising 

result, therefore it is worth for present study to investigate in detail the effect of US 

sonication coupled with UV treatment for mitigating bacteria especially, sulfate reducing 

bacteria (SRB). Thus, it is expected that these method could help in maintaining the integrity 

and reliability of the pipeline structure. It is hoped that the physical treatment by using US 

and UV will be the best alternative method for biocides application in the near future. 
 

Acknowledgement: The work was financially supported by Universiti Teknologi Malaysia 
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ABSTRACT 

Algae-based biorefinery has the potential to provide sustainable and renewable alternative for 

energy generation. There are various numbers of process alternatives routes available and 

products that can be produced from an algae-based biorefinery. Flexible biorefinery design 

may offer potential economic and environmental advantages over a system with fixed 

production capacity. The aim of this study is to evaluate the flexibility design of an integrated 

algae-based biorefinery with palm oil mill, where wastewater, excess electricity, CO2 from 

the mill are supplied into the biorefinery. The flexibility design, quantified using a flexibility 

index (FI), is determined based on the output capacities of various processing technologies of 

residual algae. A study case of the integrated system is presented to demonstrate the 

flexibility design of the biorefinery. Results show that the production of biodiesel, glycerol, 

and biogas from the integrated biorefinery produce the highest FI of 0.69 with a total cost of 

3.911 x 106 USD. 

Key words: Biorefnery, Algae, Flexibility, Palm Oil Mill 

 

INTRODUCTION 

Uncertainties in biofuels and energy markets require biomass to be utilised in an energy 

efficient manner. Since there are various potential technological pathways and possible 

products to be produced in a biorefinery, flexibility design plays an important role in 

optimising the cost and operating performance of the biorefinery. 

 

Svensson et al. (2014) investigated the flexibility potentials of pulp mills for optimal strategic 

planning for investments on pulp mill energy and future biorefinery projects [3].  Ren et al. 

(2016) evaluated the uncertainties of biofuel supply chain planning of multiple feedstocks to 

bioethanol system and developed a bi-objective interval mix integer programming model for 

biofuel supply chain design and decision making [2]. 

 

In this study, different residual algae processing technologies of various products production 

are investigated to evaluate the flexibility of an integrated algae-based biorefinery. The 

potential of flexibility design of the integrated biorefinery is determined based on the output 

capacity and demand change of the products. The flexibility design is quantified as flexibility 

index (FI), which represents the capability of the biorefinery to accommodate the fluctuating 



 

 

ENGINEERING                                                                                  383 

trend in products demand. The FI is calculated based on the mathematical model introduced 

by Kasivisvanathan et al. (2016) [1], where FI = 0 and FI = 1 at minimum and maximum 

flexibility, respectively.  

 

PROBLEM STATEMENT 

 

Given a set of products, along with the baseline capacity and demand change of each product, 

it is desired to identify the optimum operating capacity that maximises FI at a constrained 

operating capacity range. 

 

INTEGRATED ALGAE-BASED BIOREFINERY WITH PALM OIL MILL  

 

Figure 1 illustrates the superstructure of the integrated algae-based biorefinery with palm 

oil mill with a base capacity of 1000 t/y of dry algae production when operated at 100 % 

under normal operation (baseline state). Wastewater (palm oil mill effluent (POME)), 

excess electricity, and CO2 from the mill are used for algae growth and processing to improve 

the economic and environmental aspects of the system. The flexibility design is evaluated 

by calculating the FI [1] of the biorefinery when it produces biodiesel, glycerol, and the 

products produced from each of the residual algae processing units (combustion, 

fermentation, pyrolysis, or anaerobic digestion) at varying operating capacities.  

 
Figure 1. Superstructure of the integrated algae-based biorefinery at baseline operation  

 

MAIN RESULTS AND DISCUSSION 

 

Table 1 shows the product demand change, FI, operating capacity, and total cost for each 

process unit in the integrated biorefinery. The total cost includes capital, operation and 

maintenance, and raw materials costs. Only the operation and maintenance costs are 

considered for palm oil mill and anaerobic digestion since the algae-based biorefinery is 

assumed to be integrated with existing palm oil mill and biogas plant. The optimum 

operating capacity is calculated by varying and limiting the operating capacity from 80 % 

- 120 % due to equipment limitation and determined when FI is maximum.  
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(3.35 GWh/y)

POME

(0.291 Mt/y)

CO2

(1830 t/y)
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3
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Table 1. Total cost, FI, and optimum operating capacity of each process unit 

Process unit 
Baseline total cost 

(USD/y) (F = 0) 

Demand 

change of 

product 

FI 

Optimum 

operating 

capacity (%) 

Palm oil mill 23,889 - - - 

Algae cultivation, 

harvesting, and oil 

extraction 

      

3.645 x 106 

 

- - - 

Transesterification 

• Biodiesel 

• Glycerol 

230,809 

 

• ± 3.5 t/y 

• ± 0.55 t/y 

 

• 0.63 

• 0.65 

80, 120 

Combustion 35,350 ± 105 MWh/y 0.67 80, 120 

Pyrolysis 

• Bio-oil 

• Biochar 

381,022 

 

• ± 23 t/y 

• ± 3 t/y 

 

• 0.55 

• 0.63 

80, 120 

Fermentation 264,631 ± 6 t/y 0.54 80, 120 

Anaerobic 

digestion 
19,043 ± 9.5 t/y 0.69 80, 120 

 

Based on Table 1, algae processing for biodiesel, glycerol, and biogas production has the 

maximum flexibility design with an FI of 0.69 at operating capacity of 80 % and 120 %. The 

total biorefinery cost to produce the products is 3.911 x 106 USD. 

 

CONCLUSION 

 

Flexibility design of an integrated algae-based biorefinery with palm oil mill has been 

presented to evaluate the capacity of various residual algae processing units to meet the 

product demand. The biorefinery is initially designed to operate under normal operation and 

it is assumed that operating flexibility adjustments in terms of process units’ capacities can be 

made when necessary to cater for new product demand. Based on the study, the production of 

biodiesel, glycerol, and biogas from the biorefinery has the highest FI of 0.69 with a total cost 

of 3.911 x 106 USD.  
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ABSTRACT 

 
The emerging of shipping container house can help to relief the challenging issue in provision 

of dwelling in certain countries with overpopulation or surge of refugee. However, the 

structural performance of shipping container which is initially designed for transportation 

purpose is not well established. This paper aims to investigate the stiffness of shipping 

container house by numerical approach. Finite element model of a shipping container is 

generated and loaded in accordance to ISO specification. The results were compared with 

previous research and recommendation on improvement is suggested.  

Key words: Container house, finite element analysis, stiffness 
 

INTRODUCTION 

The influx of refugee from natural disaster or conflicts into developed countries together with 

overpopulation trend in developing countries had led toward more challenging housing 

supply [1].  Current provision of temporary housing had been associated with several issues 

and unable to cater the increasing demand from market. An alternative housing solution is 

essential to provide more comfortable accommodation to these people in shorter time with 

lower construction cost.  

ISO shipping container, been standardized steel box to be purposed for universal cargo 

transportation, is one of the potential candidate to solve the housing problem. The shipping 

container is designed to withstand harsh weathering and heavy loading over long distance 

transportation. This makes it very durable and suitable for housing purpose. As the matter of 

fact, modified shipping container had been used in construction industry for decades and 

being popularized among architect and engineers in recent years [2].  

Although the usage of container as building is not a whole new concept, its suitability for 

living purpose, especially its structural behaviour for housing purpose is not thoroughly 

investigated. It is important to know the structural response of container house for residential 

purpose in engineering perspective as it is crucial to know the capacity of container house so 

that suitable modification and reinforcement can be decided prior to construction stage.  

mailto:philipling1993@gmail.com
mailto:tcsiang@utm.my


 

 

ENGINEERING                                                                                  386 

This paper aims to investigate the stiffness of shipping container house through numerical 

study. Commercial finite element analysis software ABAQUS/CAE [3] will be used to 

stimulate the structural response of shipping container under loading in accordance to ISO 

specification [4]. The results will be compared to previous research [5] and suggestion on 

improvement of modelling will be generated.  

  

MAIN RESULTS 

 

Figure 1. Illustration on Loading Scenario 1, 2 and 3 

 

Table 1. Comparison of result obtained with previous research 

 Giriunas et.al. Result obtained 

 Without wall With wall Without wall With wall 

 Loading Scenario 1- Stacking load on four (4) top corner 

Maximum Force (kN) 717.3 942 750 400 

Displacement (mm) 9.8 1.25 26.43 9.74 

Stiffness (kN/mm) 73 754 28.4 41.07 

% Difference - - -61% -95% 

Loading Scenario 2- Lateral load on two (2) side top corner 

Maximum Force (kN) 6.1 150 10 150 

Displacement (mm) 36 4.2 21.5 4.64 

Stiffness (kN/mm) 0.17 35.7 0.47 32.33 

% Difference - - +176% -9% 

Loading Scenario 3- Lateral load on two (2) front top corner 

Maximum Force (kN) 13.7 75 20 100 

Displacement (mm) 15.97 1.92 15.73 96.66 

Stiffness (kN/mm) 0.86 39.1 1.27 1.03 

% Difference - - +47% -97.35% 

 

From the comparison made, the deformed shapes of the models are similar to the 

Giriunas et. al. work for container without wall panel but there were large conflicts on 

failure mode of container with wall. From observation, the side wall panel is not tied to 

the top rail and bottom rail. This causes the stiffness of container gradually decreased as 

the side wall does not contribute to overall stiffness of container. The shell-to-solid 

coupling cannot tie the model and further investigation is required to troubleshoot the 

issue. 

In Giriunas et. al. work, the reinforcement had been done to avoid the abnormal stress 

build up. Such reinforcement did not represent the actual situation of container in real 
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practice. Besides, the detail information of reinforcement was not provided inside the 

thesis. Hence the author decided to abandon it in modelling and follow the original 

design, which could be the major cause of difference between both results. Extra 

reinforcement also explained the higher stiffness during the compression load.  

CONCLUSION 

The deployment of shipping container as residential house can help to relief the shortcoming 

of suitable shelter for increasing population in some countries. From the numerical study 

conducted in this research, finite element model of shipping container is generated and 

loaded. The results showed that the numerical modelling is feasible, but the outcome of 

analysis is highly dependent on the detail and accuracy of numerical model. More 

comparison should be done to identify the cause of difference between both model. 

Modification of model especially at shell-solid interface should be investigated for more 

accurate result. Comparison with laboratory testing is encouraged to verify both models with 

actual container. 
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ABSTRACT 

This review paper presents the achievements and present developments in fiber optic sensors 

for measurement of ageing of transformer oil. These optical fiber sensors are based on the 

variation of transformer oil refractive index (RI) and the amount of gases dissolved in the oil. 

In the evolvements of the techniques to measure the ageing of transformer oil, fiber-optic 

based sensors are preferred due to its inherent characteristics such as small size, lightweight 

and immune towards electromagnetic interference (EMI). In the next section of this paper, a 

miniature and compact fiber-optic RI sensor using Fabry-Perot interference is proposed. The 

sensor head consists of an incident single-mode fiber (SMF) and a section of silica rod. The 

sensor has the advantages of low cost, compact size and ease of fabrication. 

Key words: Fiber optic, fiber optic sensor, refractive index, transformer oil 

 

INTRODUCTION 

Power transformer is an electrical device that transforms an input electrical energy with 

certain magnitudes into another output power with different magnitudes [1]. One of the most 

important components in a power transformer is the transformer oil or insulation oil. The 

transformer oil protects the winding and core which are fully immersed inside the oil by 

regulating the temperature in the transformer by conducting away the heat from its coils. 

Hence, the oil needs to be monitored regularly to ensure that the oil quality is acceptable. 

 

The conventional method for monitoring transformer oil degradation is by dielectric 

breakdown voltage test.  This test is used to observe the average breakdown voltage of 

transformer oil by applying the voltage at power frequency until breakdown occurs at the 

electrode immersed in the sample oil [7]. Besides that, when certain abnormal condition 

occurred, some gases are produced and dissolved in the transformer oil, thus will reduce 

the insulation integrity. Dissolve Gas Analysis (DGA) technique is one of the effective 

methods for monitoring of power transformer that is used to detect the amount of 

combustible gases dissolved in the oil [7]. 

 

Optical fibers can also be used as an alternative for detecting ageing transformer oil 

because it does not emit sparks or cause short circuits, and not susceptible to noise and 

other frequency components in the power system. There are several literatures addressed 

the use of optical fiber sensors for measurement of ageing transformer oil using different 
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configurations such as those using fiber bragg grating (FBG) [4],  long period grating (LPG) 

[3] or ‘D’ shaped optical fiber [1].   

  

The aim of this review paper is to give an overview about the present developments of 

fiber optic sensor for the measurement of transformer oil degradation. In the next section, 

a new configuration of fiber optic RI sensor based on silica rod structure will be 

proposed. 

 

MAIN RESULTS 

 

Table 1 shows the summary of developed sensors to control the ageing of transformer oil 

and its specifications. Different techniques and devices have been developed in previous 

works, all these devices were portable, fast, robust and reusable. In [1], the authors 

presented two optical fiber sensors for detecting ageing transformer oil based on 

interferometry and Lossy Mode Resonance (LMR). For interferometer device, the end tip 

of the single mode fiber was coated with tin-dioxide (SnO2) thin films using the sputtering 

technique. For LMR device, indium-tin-oxide (ITO) thin films were deposited onto D 

shaped optical fibers. The sensor developed in [2] involved the process of removing 

cladding portion of measuring 2 cm length of multimode fiber. A sensor head employing 

LPG and FBG was developed in [3] and [4], respectively. The sensor was immersed in 

the transformer oil and the shift in wavelength was observed. In [5] and [6], the optical 

sensors were developed to detect the dissolved hydrogen in transformer oil since 

hydrogen is the key gas for partial discharge occurrence detection [7].  

 

Table 1. Summary of developed sensors for transformer oil degradation measurement and its 

specification 

Reference 
No / Year 

Sensor Head Configuration Analysis Technique 

[1] / 2016 1) Interferometer Device 

SnO2 coatings onto the end tip of SMF 

2) LMR device 

ITO coatings onto D-shaped fiber 

Wavelength shift 

response 

[2] / 2017 Cladding-off Intensity response 

[3] / 2015 Long Period Grating (LPG) Wavelength shift 
response 

[4] / 2012 Fiber Bragg Grating (FBG) Wavelength shift 

response 

[5] / 2016 Palladium-chromium coatings onto FBG with ratios 
of 100:0 (Pd100) and 58:42 (Pd58Cr42)  

Wavelength shift 
response 

[6] / 2014 PTFE-Pd-capped Mg-Ti coatings onto multimode 

fiber 

Reflectance response 

 

In this paper, we propose a new configuration of fiber optic RI sensor for determination 

of ageing transformer oil based on an extrinsic Fabry-Perot (FP) interferometer sensor 

formed by a section of silica rod and SMF. The fabrication of the sensor only involved 

the fusion splicing of the silica rod to SMF. Figure 1 shows the structure of the proposed 

sensor. The measurement of the ageing oil will be achieved by monitoring the wavelength 

shift of the interference pattern in the reflection spectra for different value of transformer 

oil RI since ageing transformer oil has higher RI compared to pure transformer oil [7]. 

This proposed sensor has the advantages of cost-effective, reusable, fast, portable, compact 

size and ease of fabrication. 
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Figure 1. Structure of the proposed sensor. 

 

CONCLUSION 

 

This paper is focused to a review of the fiber optic sensors for the application of measurement 

of transformer oil degradation. Firstly, we restrospect the fiber optic sensors that have been 

developed from previous works. Finally, we propose a new configuration of fiber optic RI 

sensor based on silica rod structure for future development. 
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ABSTRACT 

 
P-cresol are categorised as one of the protein bound uremic toxins. Protein bound uremic 

toxins are strongly protein-bound and are difficult to remove with conventional 

haemodialysis treatment. In this study, alumina ceramic hollow fiber membrane was pre-

coating with powdered activated carbon and evaluated for its ability to enhance the removal 

of p-cresol in haemodialysis application. The alumina ceramic hollow fiber membrane was 

fabricated via the dry-wet phase inversion separation technique. Meanwhile, activated carbon 

was deposited on the surface of the fabricated membrane by using vacuum deposition 

method. The different deposition time and concentration of activated carbon were 

manipulated and studied. The physicochemical characteristic of the modified membrane was 

analysed by using ATR-FTIR, SEM images and contact angle measurement. The 

performance and clearance of the modified membrane was evaluated by using the pure water 

flux and p-cresol rejection. The results from this studied indicated that deposition of activated 

carbon on the surface of the alumina hollow fiber membrane decrease the pore size of the 

membrane. Furthermore, the modified membrane improves the removal of p-cresol during 

the ultrafiltration process.  

 
Key words: Aluminium oxide, hollow fiber membrane, haemodialysis membrane, non-induced 

phase inversion technique 

 

INTRODUCTION 

Membrane technology have been used to mimic the renal function and prolong the patient’s 

life. The membrane of the haemodialysis is potted inside a module and is known as 

haemodialyser, which is the heart of the haemodialysis system. The implementation of 

membrane technology in blood purification applications has proven vital. In hollow fibre 

ultrafiltration system, blood purification is achieved by regulating impure blood flow through 

the lumen of hollow fibre membrane as the dialysate flows counter-currently outside the 

lumen (Dahe et al., 2011). Uremic toxins like urea, creatinine etc. are filtered out from the 

blood through the porous structure of the membrane. The membrane facilitates the filtration 

without the loss of important blood proteins such as albumin (Dahe et al., 2011). Desirable 

characteristics of such hollow fibre membranes include high flux, selectivity and 

biocompatibility (Clark et al., 2002).  
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However, long term usage of the haemodialysis can cause multiple clinical complication such 

as heart disease, bone disease, amyloidosis and nerve damage. These diseases have been 

associated with the existence of the small molecule uremic toxins in renal patients especially 

in cardiovascular events. Based on US Renal Data System (USRDS) annual data reports 

(2007), cardiovascular disease (CVD) have been responsible for approximately half of the 

death of the dialysed chronic kidney disease (CKD) population. Small and middle molecule 

uremic toxins problems can be solved by increasing the pore size of the membrane, thus 

increasing the flux of the membrane, applying convection and prolong the dialysis time. 

However, convection and prolong the dialysis time does not improve the removal of the 

protein bound uremic toxins. 

 

Research and study on uremic toxins are barely discussed previously and are only attracted 

the researcher attention since the early 2000. For example, a review study done by Neirynck 

et al. (2013) shows that there is no single publication on uremic toxin indoxylsulfate in 1990, 

but the number of publication regarding to this solute have exceeded 60 publications in 2011. 

It is also found that most of the protein bound molecules are carcinogen and could affect the 

renal patient’s mortality. Due to its affinity to the protein, this protein bound molecule is very 

hard to be removed using conventional haemodialysis method.  

 

To date, most researcher concentrated on the studies of removing protein bound molecules 

using sorbent hemoperfusion method. This method involving adsorption process of molecules 

to the surface of nanoporous adsorbents to remove toxic substances from the blood. Patient’s 

blood is passed over the adsorbent by in direct contact or in conjunction with the 

haemodialysis setup. However, many of the sorbents used were found to be bio-incompatible 

where the sorbent can cause the platelet activation and increased the risk of clotting. In 

addition, sorbent have a limited capacity and can become saturated, thus a risk factor for 

fouling to occur.  

 

Thus, in this study activated carbon coupled with alumina ceramic hollow fiber membrane 

were used to mitigated this problem.  

 

CONCLUSION 

 

The results from this studied indicated that deposition of activated carbon on the surface of 

the alumina hollow fiber membrane decrease the pore size of the membrane. 
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ABSTRACT 

 
The problem of traffic congestion has been a reflection of development and uncontrolled 

urbanization in the cities. The situation prevails and yet there are few solutions than needed. 

Traffic congestion has proven to be a bottleneck for major economies around the world. The 

state of gridlock has been experienced by different parts of the world. Different tech firms 

have come up with the solutions to tackle the ever increasing menace. Grab, a ride hailing 

application in South-East Asia has worked on to create Open Traffic platform with the help 

of the grant provided by the World Bank. The Open traffic targets to provide traffic related 

data so that they can manage the data and analyse it. The open source nature of Open Traffic 

provides a lucrative opportunity for the researchers and the several agencies to study the big 

data. The Open Traffic initiative has able the related authorities to access the traffic related 

data and come up with a feasible and long lasting solution to rectify the problem of the traffic 

congestion. Although the platform tends to provide a solution but it is not yet known as it 

should be. There is an urgent need to get acquainted with the platform and at a large level so 

the country can reap the benefits the platform has to offer. 

Key words: Open Traffic, big data, World Bank, Grab  

 

OPEN TRAFFIC: A STEP TOWARDS TRAFFIC ANALYSIS 

The 21st century has experienced an alarming increase in the uncontrolled urbanization. Most 

of it owes to the industrial revolution and the rapid developments in the recent years. The 

world has seen a drastic change in demographics for certain regions. The influx of people 

from the countryside to the major cities has proven to create bottleneck for the governments 

as the situation goes out of control in some Asian region [1].  

 

Owing to the problems of traffic congestion many traffic applications have been developed 

which work on android and iOS [2]. But in Asia, particularly in South-East Asia, Grab, a ride 

hailing company has come forward with its open source platform called “Open Traffic”. The 

Open Traffic platform was a result of the World Bank funding which was provided to Grab. 

Since then the Open Traffic platform has provided an opportunity for the researcher and the 

government to access the data and solve the problem for the future. The local government 

agencies can avail the opportunity to enhance their preexisting technologies that are already 
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deployed for many years. The platform has a user friendly interface. The Open Traffic also 

helps in data acquisition, as it is quite easier for the agencies to gather traffic related data. The 

traditional methods of data are quite expensive or require extensive infrastructure. 

Fortunately, the Open Traffic is quite the opposite. The Open Traffic relies on the data 

provided by the driver’s GPS. This data is reliable as GRAB visualizes this data suing the 

machine learning models. With the advent of Open Traffic, countries such as Philippines 

have significantly reduced the problem of traffic congestion. This is a motivation for the 

other countries where there are myriads of problem related with congestion.  

 

The Open Traffic provides a user friendly interface for the people to access it. The Open 

Traffic can be used by installing it on the system. The installation process of the Open traffic 

is usually done in the Linux environment. The user has to follow a series of commands that 

needs to be executed in Linux command window. The process includes the installation of 

Java Development Tool Kit (JDK), Maven, Traffic Engine and an Open Street Map (OSM). 

A small component of Open Traffic installation process is shown in figure 1. 

 

 
 

Figure 1. Open Traffic Installation Process  

 

The installation process targets the building of basic components of the system that includes 

the extraction of the data by calling the OSM tiles, proceeding with the virtual detectors, and 

estimating the travel time based on those virtual detectors [3]. The OSM tile is called only to 

estimate the traffic speed and it also induces an increase in efficiency and the processing 

speed. Following every approach clearly, the Open Traffic is installed and is ready to be used 

[4]. At first the map will have no data, thus, the data has to be loaded in the map. After the 

completion of the data loading process through the GPS, the OpenTraffic is now completely 

ready to access the traffic data of a particular spot on the loaded map.  
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MAIN RESULTS 

 

Once, the traffic of point of interest is capture the interface will look something as shown 

in figure 2.  

 
 

Figure 2. The interface of the Open Traffic 

 

 

CONCLUSION 

 

The Open Traffic is quite powerful tool to access the traffic data for the traffic congestion 

analysis. It can be very useful for researchers who are analysing traffic behaviour for huge 

amount of traffic data. Although, it requires an extensive installation process but the result is 

much worth awaiting. The Open Traffic data can be used to predict the traffic nature in the 

future by using the knowledge of big data and machine learning. The Open Traffic opens vast 

avenues for researchers related with the field of big data analytics as it provides the data with 

apparently no cost, which makes it quite attractive among the researchers and authorities. 
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ABSTRACT 
 

The present work is a systematic approach for the grid convergence analysis in simulating 

flow around a rod-airfoil. A rod-airfoil is a benchmark configuration for simulating Airfoil- 

TurbulenceInteraction Noise (ATIN). The numerical simulation is modelled using two 

numerical models to be compared.  They are the unsteady Reynolds Averaged Navier- 

Stokes (RANS).  A minimum of three different grid resolutions are considered; the fine, 

medium  and  coarse  grids  in  order  to  investigate  the  grid  independency.  Richardson 

extrapolation and Grid Convergence Index (GCI) are introduced to quantitatively evaluate 

the grid independency.  Based on the results between those three different  grids,  a 

monotonic convergence criterion has been achieved. The reduction in GCI value indicates 

that the grid convergence error has been significantly reduced, in which the fine grid has a 

GCI value less than 10%. 
 

Key words: Aerodynamic noise, airfoil, Acoustic analogy, Rod-Airfoil 

 
INTRODUCTION 

 

An  airfoil  is  a  common  engineering  geometry.  Its  application  however  especially in  

the wind  turbines,  turbofan  engines  and  the  helicopter  rotors  induces  generation  of  

airfoil- turbulence  interaction  noise  (ATIN)  [1,2,3].  The  airfoil  experiences  fluctuating  

lift  as  a results of unsteady pressure fluctuations as it interacts with the turbulence in a 

flow and the airfoil  leading  edge  is  responsable  for  the  ATIN  [4].  The  ATIN  is  

mostly noticeable  at lower frequency due to larger turbulent structures are the ones 

responsible in its generation mechanism [5]. 

 
The turbulence physics upstream of airfoil is an important feature in the ATIN study as it 

plays  the  main  role  in  the  generating  mechanism.  Thus,  it  is  much  appreciated  if  

any investigation of ATIN reduction can correlate the upstream  turbulent  characters  with  

the reduction  mechanism.  In most investigations, the upstream turbulence is generated and  

Conveyed downstream to the airfoil, to create the same condition to calculate ATIN [6, 7, 

8]. Extensions  of  unsteady  CFD  techniques  to  the  prediction  of  ATIN  generated  by  
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high Reynolds number flows in complex geometries have first to be benchmarked on 

relevant test  cases.  Such  a  test  case  must  be  based  on  geometry  that  contains  some  

of  the aerodynamic  mechanisms  encountered  in  ATIN  applications,  but  remain  simple  

enough from the computational point of view in order to achieve parametric study purposes. 

The rod-airfoil configuration is a relevant benchmark case for the ATIN investigation. 

Jacob et al [9] was among the pioneer to introduce this rod-airfoil configuration. This is 

because at high  Reynolds  numbers,  the  rod  sheds  the  well-known  von  Karman  vortex  

street  which acts as an oncoming disturbance onto the airfoil. Jacob et al. [9] highlighted 

three strong dimensional  effects  responsible  for  spectral  broadening  around  the  rod  

vortex  shedding frequency  in  the  subcritical  regime,  and  identified  that  the  airfoil  

leading  edge  was  the main contributor to the noise emission in a rod-airfoil configuration 

due to vortex-structure interaction.  Moreover,  further  understanding  on  the  details  of  

the  rod-airfoil  interactions have been gained through numerical simulations too. Previous 

studies [10,11,12,13,14,15] found  good  agreement  between  calculation  and  experiment  

of  ATIN.  Hence,  the  current study aims to provide a systematic approach for grid 

convergence study of flow around a rod-airfoil using Grid Convergence Index (GCI) that is 

based on Richardson extrapolation. 

 
MAIN RESULTS 

 
Table   1   summarized   the   order   of   accuracy   and   GCI   values   of   the   cases.   The 

convergence ratio for both parameter (i.e. drag and lift) shows the refinement condition is  

monotonic  as  the  values  is  in  the  range  of  0  <  R  <  1.  The  GCI  value  fine  and 

medium  grid  is  relatively  small  compared  to  the  GCI  value  between  medium  and 

coarse  grid.  This  proves  the  fine  grid  is  nearly  grid  independent  and  further  grid 

refinement  of  the  fine  grid  solutions  will  not  give  a  great  impact  on  the  simulation 

results. 

 
Table 1. Order of accuracy and Grid Convergence Index for three grid resolutions based 

on forces coefficient parameter 
 

Parameter |ε32|  |ε21|                R p GCI32(%)          GCI21(%) 
CL,rms 0.0531 0.004 0.0753 23.877 10.113 7.5723 
CD,mean                       0.023 0.01 0.4348 5.4848 23.000 9.9206 

 
The decreased in percentage error for all the parameters shown in Figure 1 proves the grid 
independence of fine grid case in this study. 

 

 

 

Figure 1. Percentage error for the Drag, Lift and Strouhal numbe 
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CONCLUSION 

 

Grid convergence study of flow around rod-airfoil is numerically accessed based on the 

Grid Richardson Index (GCI) and the Richardson Extrapolation  (RE). Three cases of 

different mesh  grids  are  used  in  the  study.  Usage  of  excessive  number  of  grid  can  

be  prevented through a systematic mesh refining using RE and GCI method. The results of 

current study has confirmed the fine grid is appropriate to be used for further analysis due 

to the GCI value  is  around  7%.  Flow  visualization  results  has  also  captured  similar  

behaviour  as previous studies. Hence the results of current study is proposed ready for 

further progress.  
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ABSTRACT 

This paper proposes a single element dielectric resonator antenna (DRA) for fifth generation 

(5G) applications by improving the bandwidth of existing DRA and to design and simulate a 

linear 3-elements DRA array for high gain improvement to achieve 5G requirement. The idea 

is based on single rectangular DRA with aperture coupled (AC) feed. This configuration is 

done with a rectangular slot cut in the ground plane and on the other side, a slot-fed 

microstrip line is etched. By applying slots to the ground plane, it significantly improves the 

bandwidth of the antenna. However, this achitecture does not meet the requirement of 5G 

technology as it does not offer high gain. Thus, the main advantage of the proposed methods 

is to provide high gain and wideband DRA. Plus, to increase the gain, DRA array 

configuration is proposed. The idea is proven in two ways: analytically and by simulation. 

Different slot sizes are introduced to the ground plane of the antenna to excite the dielectric 

resonator (DR) with relative permittivity of 10 which contributes to a wideband operation. 

The proposed single element DRA is mounted on a RT/Duroid 5880 (er = 2.2 and tan δ = 

0.0009) substrate. The optimized single element DRA is then applied to design an array 

structure for gain improvement. From the simulation work, it was found that the antenna 

achieve approximately 10 GHz of impedance bandwidth and the gain increases from 6.73 dB 

to 12.40 dB. Looking into the future, this work has potential for millimeter wave and 5G 

applications. 

Key words: DRA, wideband DRA, high gain, 5G 

 

BACKGROUND 

As a new generation of communication network, 5G has the advantage of high transmission 

rate and spectrum resource utilization compared with the 4G network. Due to the increasing 

needs for wider bandwidth and higher data rate [1-2], 5G is expected to use the millimeter 

(mm-Wave) frequency bands. Careful consideration are needed to design the antenna at mm-

Wave frequencies [3]. 

 

DRA has received a lot of attention in the last two decades due to the attractive characteristics 

such as high radiation efficiency, considerable bandwidth, low temperature coefficient and 

low profile [4-7]. DRAs much lower loss and are a very good candidate to design the antenna 

for microwave bands [8]. Study in [8] shows that gain is increased from 6.63 dB to 15 dB by 

proposing a uniform linear antenna array with semi cylindrical DR fed by AC. Thus, in this 
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paper, an optimized unit cell DRA fed by AC is designed for wide bandwidth operation and 

an array configuration is proposed. 

 

METHODOLOGY 

 

The single element design consist of three layers, which are the DRA, ground plane and 

the substrate as shown in Figure 1. The dimension of the DRA is 2mm x 2mm x 3mm (W 

x L x hd), with relative permittivity of 10. The DRA is placed on top of a ground plane 

and substrate with dimension of 8mm x 8mm (W x L). The substrate used is RT/Duroid 

5880 with height (hs) of 0.254mm. A rectangular feed is etched below the substrate with 

the length of 0.7mm. Since this antenna is fed by using aperture couple, a rectangular slot 

is cut through the middle of the ground plane for matching purposes. Finally, a linear 3 

elements DRA array is designed for gain improvement.  

 
Figure 1. Layers of proposed antenna design 

 

FINDINGS 

 

For single element DRA, parametric studies have been done to analyze the effect of slot 

sizes on impedance bandwidth and gain. Table 1 shows the summary of simulated result 

of gain and impedance bandwidth for optimum slot size. 

 

Table 1. Impedance bandwidth and gain for optimum slot size 

Slot Size (W x L) 
Impedance Bandwidth 

(GHz) 
Gain (dB) 

1.5 x 1.0 25.12 – 35.07 6.73 

 

DRA array’s performance depends on the geometry and dimension of the DRA elements, 

spacing between elements, number of elements, mode of operation and feed arrangement 

[2]. Thus, in this paper, two of the cases are chosen for parametric studies which are the 

number of elements, n and the element spacing, d. Theoretically, gain will increase if n 

increases. Table 2 shows the summary of results based on n and gain.  

 

Table 2. Simulated gain for different number of elements 

No. of elements, n Gain (dB) 

2 10.37 

3 12.40 

 

It is better to have a minimum number of elements that can provide sufficient gain for 5G 

requirement which is at least 12 dB, because this will reduce the overall size of the antenna. 

Therefore, after parametric studies, three elements is chosen for the array configuration for 

this paper. Element spacing, d is the distance between elements. This parameter is important 

to study the mutual coupling effect between the elements. Table 3 below shows the summary 

results of element spacing and gain obtained. 
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Table 3. Simulated gain for different element spacing 

Element spacing, d Gain (dB) 

0.5 λ 10.71 

0.6 λ 11.22 

0.7 λ 11.75 

0.8 λ 12.20 

0.9 λ 12.40 

λ 12.29 

 

CONCLUSION 

 

In this paper, a linear three elements DRA array with aperture-coupled feed operates at 

28GHz is proposed. By analyzing the number of elements and the element spacing, an array 

configuration with gain of 12.40 dB is obtained, which is sufficient for 5G applications. The 

detailed result for return loss, impedance bandwidth, gain and radiation pattern of the antenna 

for both unit cell and array configuration will be presented in the full paper later if this paper 

is accepted. 
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ABSTRACT 
 

Greenhouse gaseous (GHG) emissions increment is driven by economic and population 

growth which are getting higher. This has led to the increase of atmospheric concentration of 

CO2. Due to this situation, carbon capture utilisation and storage (CCUS) seems to be 

promising approach to reduce emission of CO2. Among all the carbon utilisation strategies 

available, methanation is promising. In the perspective of integrated power plant with 

methanation, the process is appropriate and relatively simpler due to availability of hydrogen 

as its main constituent. Prior to the goal of abatement of greenhouse gases emission, 

hydrogen production by using renewable energy technology which is electrolysis seems to be 

one of the solution towards future energy security.  Optinization of integrated power plant 

with methanation is proposed in this paper. 

 
Key words: Carbon capture and storage (CCS), Carbon Capture Utilization and Storage 

(CCUS), Methanation, CO2 reduction 

 

INTRODUCTION 

Greenhouse gaseous (GHG) emissions increment is driven by economic and population 

growth mainly from energy and industrial sector. Due to this situation, atmospheric 

concentration of CO2 increased and contirbuted about 76% of the global greenhouse gases up 

to 2010 [1]. In 2009, Prime Minister of Malaysia, Datuk Seri Najib Razak announced in 

COP16 that Malaysia has adopted a voluntary indicator to reduce GHG emission intensity of 

Gross Domestic Product (GDP) by up to 40% compared to an intensity level of 2005 by 

2020. This ambitious target is essential for Malaysia since the country was one of the highest 

contributors to GHG emission among other Asian countries after Singapore and Brunei. 

Carbon capture and storage (CCS) is one of the promising technology to overcome GHG 

emission which has been deployed in many industries such as oil and gas with enhanced oil 

recovery method. However carbon capture utilisation and storage (CCUS) has more 

advantageous and it differs from CCS technology in the terminology where the captured CO2 

is utilised as various secondary resources with economic and environmental benefit instead of 

directly sequestered in the geographical site.  
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Among all the CCUS strategies available, CO2  captured from large source or stationary 

sources can be converted to a valueable energy source which is methane.  In the perspective 

of integrated power plant with methanation, the process is appropriate and relatively simpler 

due to availability of hydrogen as its main constituent. Although the integrated power plant 

with methanation is already mature in academia world, the dilemma of technologies selection 

by decision makers in few stages which are technologies of carbon capture, electrolysis, and 

also end user of methane makes the integration seems complex specifically in economic and 

environmental term. 

 

OVERVIEW OF CURRENT CCUS STATUS 

 

The increasing levels of emission of greenhouse gases causing countries and researchers 

around the world looking forward to renewable energy based systems. However, the excess 

energy produced by most of the power plants is dumped to the environment, which adds to 

the problem of global warming. The power plants including the ones from renewable sources 

such as solar and wind around the globe are not equipped with energy storage systems. The 

excess electricity produced by power plants during off peak hours is not stored and is dumped 

into the environment. Storing this energy and using it for peak hours can prove beneficial 

from both economics and environment point of view. Electrolysis is one of the solutions to 

the energy storage. The hydrogen produced by electrolysis process can be utilized in 

methanation reaction.  Studies had been done by [2] on thermodynamics of direct 

hydrogenation of CO2 from post combustion producing methane or methanol. CO2 proven to 

be more attractive as the production of methanol requires higher pressure. Another advantage 

of synthesizing methane from hydrogen is that it can be readily utilize as it can be fed directly 

to the gas distribution system [3].  

 

Previously, the methanation of carbon dioxide is not feasible due to expensive production of 

hydrogen. However, with the integration of electrolysis, methanation and carbon dioxide 

captured from power plant could economic and environmentally improvised the process. 

Major challenge of deployment of integrated power plant with methanation is the dilemma 

faces by decision makers on the technologies selection. Although optimization studies has 

been done by few researchers in term of hydrogen distribution supplies, carbon capture and 

utilization, there is a gap in the research area, that the researchers does not significantly 

optimize the integration process in a whole.  

 

FUTURE RECOMMENDATION 

  

One of the solution to increase maturity of the integration of power plant with methanation 

while utilizing carbon dioxide and hydrogen for energy storage is by optimizing the 

integration process. The optimization could be beneficial not only in reducing carbon 

emission but also useful for systematic energy planning which needs more research and 

exploration. A model-based analysis of CO2 utilization in methanol synthesis plant is 

developed by [4] with comprehensive model for CO2 integration in natural gas-based 

methanol synthesis plant. On the other hand, [5] developed a multi-scale framework for 

CCUS to minimize the cost while reducing stationary CO2 emissions in the United States. 

Optimization of technology selection from electricity generation, carbon dioxide capture 

technologies, hydrogen production by electrolysis, and also methanation reaction has not 

been significantly studied by any researchers. Figure 1 shows the research boundary which 

includes the selection of technology from electricity generation, carbon dioxide capture 
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technologies, hydrogen production by electrolysis, and also methanation reaction. This 

process boundary might be expanded up to progress of review studies.  

 

                     
Figure 1. Integrated power plant with methanation research boundaries. 

 

CONCLUSION 

 

The first part of this paper, reviewed on the current status of CCUS technologies followed by 

optimization model done by researchers. Recommendation for future exploration is proposed 

in this paper which is optimization of integrated power plant with methanation. 
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ABSTRACT 

 
This article presents the results of a numerical study to examine the transport of particles in 

an operating room equipped with an Econoclean ventilation system. Its aims are to determine 

the transport paths and the number of particles falling onto the operating table. Field 

measurement was conducted to measure airflow velocity on three horizontal planes at a 

different height from the floor under the present ventilation system. A simplified CFD model 

of the operating room was developed and validated based on the measured air velocity 

distribution. An SST k-ω turbulent flow model was used to simulate the airflow, while a 

discrete phase model was used to simulate the movement of the airborne particles. The 

effects of the standing posture of the surgical staff on the settlement of the particles on the 

operating table were examined. Results show that under the present ventilation system, when 

all the medical staff are standing upright, almost no airborne particles fall onto the operating 

table. However, when the surgical staff bend forward at an angle of 45°, the number of 

airborne particles that tend to fall onto the operating table increases. Adding an exhaust grille 

to the operating room does not have any significant effects on the distribution of the airborne 

particles. However, when a larger air supply diffuser is also used, more airborne particles are 

transported towards the exhaust grilles, and more airborne particles accumulate below the 

operating table. 

Key words: Numerical method, Bacteria-carrying Particles, Hospital Operating Room (OR), 

Surgical Site Infection, Air Supply System 

 

INTRODUCTION 

This article presents a numerical study to investigate the transport of airborne particles inside 

an OR furnished with an Econoclean system in a private hospital in Malaysia. The phrase 

“Econoclean system” refers to one of the classifications of the air cooling system for the OR. 

The particles were assumed to be discharged from the exposed faces of the surgical staff at a 

given mass flow rate. The first objective is to examine the transport paths and concentration 

of the particles in the vicinity of the operating table. The second is to identify a ventilation 

strategy that will improve the removal of the particles from the OR. A field measurement was 

conducted to quantify the concentration of particles in the room under the present ventilation 

system. A simplified model of the operating room was developed using Fluent Computational 

Fluid Dynamics (CFD) software and validated for flow analysis. The CFD method has been 

used by many researchers [1] & [2] as a tool to carry out flow analyses and predict airflow 

patterns inside hospital ORs. The verification procedures were conducted according to 

mailto:wky1989@hotmail.com
mailto:*haslinda@mail.fkm.utm.my


 

 

ENGINEERING                                                                                  406 

Sadrizadeh et al. (2016) [2]. An SST k-ω turbulent model was employed to simulate the air 

flow, while a discrete phase model (DPM) was used to simulate the transport of the airborne 

particles. The study also examined the effects of surgical staff’s standing posture on the 

particles’ transport path and their concentration in the area of the operating table.  

 

MAIN RESULTS 

 

Figure 1 shows the variation in the concentration of the airborne particles in a vertical 

plane that passes through the two surgical staff standing at the head-end of the operating 

table under the present ventilation system. It can be observed from Figure 1(a) that the 

particles fell from all the surgical staff and were transported away towards the exhaust air 

grilles. A larger number of particles appear to be washed away from the left surgical staff 

member compared to the one on the right. The concentration of particles around the two 

surgical staff reached a peak value of about 2.5 × 10-5 mg/m3. It can also be observed 

from Figure 1(b) that larger numbers of airborne particles fall onto the operating table 

when two surgical staff are bending forward. These findings indicate that the 

accumulation of airborne particles on the operating table is affected by the standing 

posture of the surgical staff. High accumulation of airborne particles in this area is 

undesirable, as this would increase the possibility that the particles would settle on the 

patient. In the actual surgical procedure, this would increase the risk of the patient being 

infected by the bacteria carried by the falling particles.  

 

  
(a)                                                    (b) 

Figure 1. Variation of particle concentration on a vertical plane under: (a) six surgical 

staff standing upright, (b) two surgical staff bending forward at 45° 

In summary, with the present ventilation system, when all the surgical staff are standing 

upright, almost no airborne particles appear to fall onto the operating table. However, 

when two surgical staffs who are standing opposite to one another bend forward, the 

number of particles that fall onto the operating table increases dramatically. The present 

ventilation system is incapable of washing away the airborne particles from the area of 

the operating table when the surgical staff are bending forward. 

Figure 2 shows the variation in the concentration of airborne particles in the same vertical 

plane, when two surgical staff are leaning forward at a 45° angle under the proposed 

modified ventilation system. It can be observed from Figure 2(a) that, when an additional 

air exhaust grille is placed in one corner of the room, the variation in concentration of the 

airborne particles around the surgical staff is not greatly affected. Also, the transport 

paths of the particles appear very similar to those found under the present ventilation 

system. However, when a larger air supply diffuser is combined with the additional air 

exhaust grille, fewer particles are transported towards the exhaust grille on the left side of 

the room, as observed in Figure 2(b). Also, more particles appear to accumulate below the 

operating table. These particles can be transported upward and end up settling on the 
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operating table, which is not desirable. The concentration of particles around the two 

surgical staff is reduced. 

  
(a)                                                             (b) 

Figure 2. Variation of particle concentration on a vertical plane with two surgical staffs 

bend forward: (a) with additional air exhaust grille and (b) with the combination of 

additional air exhaust grille and a large air supply diffuser.  
 

CONCLUSION 

 

A computational fluid dynamic method was used to carry out simulations to predict the airflow 

distribution and the movement of airborne particles in a hospital operating room equipped with an 

Econoclean ventilation system. The goal was to examine the effects of standing posture of the 

surgical staff on the accumulation of airborne particles on the operating table. Results show that 

under the present ventilation system, when all the medical staff are standing upright, almost no 

airborne particles fall onto the operating table. However, when the surgical staff bend forward at 

a 45° angle, the number of airborne particles that tend to fall onto the operating table increases. 

Modifying the present ventilation system by adding an exhaust grille to the operating room does 

not have any significant effects on the distribution of the airborne particles. However, when this 

modification is combined with the use of a larger air supply diffuser, more airborne particles are 

transported towards the exhaust grilles. The number of airborne particles falling onto the 

operating table appears to be decreased, as a larger proportion of them are accumulating below 

the operating table.  
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ABSTRACT 

 
Every living creatures including human, animals, trees and other various species on earth are 

depending much from water. An increasing of water pollution from municipal and industrial 

wastewater has become a challenge in wastewater treatment. Therefore, developing varies 

techniques for water treatment has drawn research interest of scientists’ worldwide. Magnetic 

field has been successfully applied for separation purposes in water and wastewater treatment 

industries. This unique physical treatment helps to treat water without using any kind of 

chemical as if can be harmful to human life or disruptive to the environment. An experiment 

was carried out to determine total suspended solids removal by high gradient magnetic 

separation using steel wool at different volume. Initially, the magnetic strength was N35 

(1.4Tesla), flow rate was 1mL/s, and experiment took 24 hours of circulation time and data 

recorded at 0, 1, 3, 5, 21, 24 hours. While, data were recorded according to the different 

volume of steel wool was located in the experiment involving control parameter, non-

inverted magnet parameter and inverted magnet parameter. Therefore, magnetic field was 

proven as one of the best physical treatment in order to treat wastewater. 

Key words: High Gradient Magnetic Separation, Total Suspended Solid, Wastewater 

 

INTRODUCTION 

Various studies have revealed promising potentials of magnetic treatment in different fields 

of environmental management [1]. There were several types of magnetic technologies which 

widely known namely as permanents magnets, high gradient magnetic separation (HGMS) or 

superconducting magnet. Sometimes, the combination with other techniques such as 

magnetic seeding, electromagnetic devices and membrane filtration helps to increase the 

performance to treat the sample even better. This study focuses on application of high 

gradient magnetic separation by using different volume of steel wool on wastewater 

treatment. The aim is to explore the possibility of steel wool as filter in enhancing the 

performance of wastewater treatment. Several different volume of steel wool will be used on 

a fixed flow rate, same magnetic strength in order to determine the most effective to treat 

wastewater. 
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When magnetic field has been interrupted by steel wool whereas magnetic separation took 

place, magnitude flux density varies gradually in that space. Therefore, higher magnetic 

separation performance could be achieved by increasing the magnetic field and the gradient. 

Stronger magnet could be used with the combination of steel wool matrix and changing 

magnets polarities in order to have higher chances of stronger magnetic field [2]. Generally, 

the gradient of the magnetic field around the matrix increases first with the increase of the 

magnetic field and then keeps constant when the matrix reaches magnetization saturation [3]. 

When the magnetic field exceeds a certain value, the recovery can hardly increase or even 

decreases with the increase of magnetic field. 

 

MAIN RESULTS 

 

 
 

Figure 1. Particles removal for 24 hours 

 

Figure 1 has shown that particles removal keep decreasing within time. Between two 

different magnetic positions, inverted magnetic (89.5%) has been proven to remove particles 

effectively compared to non-inverted magnet (84.2%) position. Additionally, highest volume 

of steel wool also has shown incredibly remove total suspended solids during 24-hours 

circulation. 

 

CONCLUSION 

 

As a conclusion, high gradient magnetic separation has been proven to remove particles 

which can reduce pollution rate in wastewater and also can apply as a treatment as well. This 

physical treatment can be enhanced by using higher strength of magnet and steel wool 

volume in order to remove higher rate of particles.  
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ABSTRACT 

Rotating Detonation Engine (RDE) has an advantage on high thrust density, high-frequency 

operation in order kHz for new generation engine. However, RDE still at infancy stage which 

requires further study especially on mixing scheme. Therefore, the objective of this study is 

to develop and tests the new RDE using swirl injection scheme. The research also involves 

the investigation of the effects of injection pattern, reactant configuration and dimension 

effect on detonation combustion characteristic as well. Current research focuses also on the 

development of combustion technology, aiming at increasing combustion efficiency of thrust 

production engine. A swirl RDE was developed for this experiment.  Pressure, velocity and 

visual data were collected for determination of successful and unsuccessful detonation. 

Included is a discussion of the engine design, determination of successful and unsuccessful 

detonation, and presentation of data collected on the swirl RDE. As a conclusion, RDE was 

difficult to transit from deflagration to detonation due to the poor mixing between reactant.  

 
Key words: RDE, Detonation, Swirl, Shock Wave 

 

INTRODUCTION 

The basic concept of RDE operation is detonation wave travel along the annulus combustion 

chamber. The combustion chamber of RDE is usually a coaxial cylinder. The head end is 

closed but drilled with a large number of micro nozzles or slits to inject fuel and oxidant into 

the chamber. In experiments, the detonation wave in the chamber is usually initiated by a pre-

detonator attached tangentially to the chamber. While working, one or more detonation waves 

lean on the head end and propagate in the circumferential direction. Behind the detonation 

wave, burnt products are of high temperature and high pressure. Through a series of 

expansion waves, these burnt products flow out of the downstream exit almost axially to 

provide thrust. In addition, there is an oblique shock wave and a contact surface in the flow 

field. During the propagating process of the detonation wave, combustible mixtures are 

continuously injected into the chamber. They form a triangle combustible mixture layer and 

are combusted by the detonation wave. The fundamental of this engine is to understand the 

deflagration and detonation combustion mode [1,2,3].  
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RDE promised technology for the new generation of propulsion engine. Significant 

progresses of RDE have been achieved in recent years. However, there are several challenges 

be required to overcome and clarify for practical use. Therefore, in recent years, many 

research institutions have been engaging in resolution of these challenges. Two main 

interested issues on RDE are mixing and stability of the detonation. Sufficient mixing is 

required for all combustion processes, especially for RDE. In practice, the mixing must 

happen rapidly and in a short distance to sustain detonation waves. These requirements are 

exacerbated by the high mass flow rates of RDE, the rapid propagating velocity of detonation 

waves, and the high-pressure detonation products. Therefore, it needs to further clarify the 

intake way, the mixing mode and the blending process of fuel and oxidant [2]. 

 

This study focuses on a new combustor that solves the problem (mixing and stability) by 

achieving detonation combustion with high recirculation. A modified design is proposed for a 

RDE combustor with a high recirculation for fast mixing. Therefore, the objective of this 

study is to develop and tests the new RDE using swirl injection scheme. The research also 

involves the investigation of the effects of injection pattern, reactant configuration and 

dimension effect on detonation combustion characteristic as well. Current research focuses 

also on the development of combustion technology, aiming at increasing combustion 

efficiency of thrust production engine. A swirl RDE was developed for this experiment.  

Pressure, velocity and visual data were collected for determination of successful and 

unsuccessful detonation. Included is a discussion of the engine design, determination of 

successful and unsuccessful detonation, and presentation of data collected on the swirl RDE.  

 

RDE was developing using mild steel with capability to changeable the injection port. There 

is three different way to mixing the reactant inside the RDE with main concern to generate 

swirl mixing scheme. RDE experimental is designed to be operated and controlled through a 

computer to prevent harm and shockwave that may be faced by the operator. Therefore, a 

control room has been prepared in the HiREF laboratory for the operators to control the RDE. 

A proper control room is required to protect the operators from the shock wave and loud 

noise produced by RDE during operation. For the fuel supply, steel tube piping is used to 

supply the fuel from tanks located outside the building. 

 

MAIN RESULTS 

 

RDE was successfully being operated at 10Hz frequency after numerous testing on the 

various mass configurations. The fuel  (hydrogen) and oxidizer (oxygen) were mixed at 

stoichiometric condition as shown in Figures 1. The graph showed a negative reading due to 

the vacuum stages after being detonated at the highest peak. The operating frequency of RDE 

is 10Hz as shown in the graph. The average pressure for this mixtures are 9.87 bar with Mach 

numbers of 2.43. The pressures of PDE are lower compared to the pressure calculated in a 

single detonation by Saqr [4] due to several reasons. One of the reasons is that Saqr made an 

assumption in his study that the single detonation was performed under a homogenous 

condition with completely saturated reactants. The reactants inside RDE only had about 60 

ms to saturate before it was ignited. Short period of saturation resulted into relatively 

inhomogeneous mixture of reactants. 

 

 

 

 

 



 

 

ENGINEERING                                                                                  412 

 
Figure 1. Detonation pressure produce from RDE. 

 

During the experiment, pre-mixing of fuel and oxygen was not used. There was only post-

mixing applied in the combustion chamber by generating turbulent conditions. It produced 

unsuccessful operation for mixtures low mass flow-rate. Even though the reactants under 

incomplete mixing in a short period of 60ms for the mixing process, it was proven to be 

sufficient to establish detonation waves inside the RDE.  

 

CONCLUSION 

 

RDE was successfully develop operate under swirl mixing scheme. RDE was difficult to 

transit from deflagration to detonation due to the poor mixing between reactant. However, 

due the increasing swirl number the performance of RDE was improved. The best result 

shown RDE was detonate with 9.87 bar of pressure and 2.43 March number.  
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ABSTRACT 

 
Energy as the prime mover of industrial growth needs dynamic approach to its utilization and 

sustenance. Nanofluid has been recognized as an advance engineering fluid capable of 

providing outstanding heat transfer improvement than the conventional fluids, thereby 

increasing thermal system productivity and ensure energy sustainability. This new 

engineering fluid is usually produce by dispersion of nanoparticles into a base fluid. Just as 

the evolvement and progresses in using nanofluid are recorded in literatures, also the medium 

of its transportation is also receiving attention from researchers. Micro and minichannels are 

the preferred media for transportation of nanofluids. In this paper, the various experimental 

works on using nanofluids in minichannels are reviewed with emphasis on thermal 

improvement achieved, types of configuration used and areas of engineering applications. 

Finally, the challenges and discrepancies from the use of nanofluid in minichannels are 

highlighted. 

Key words: Minichannel, nanofluid, heat transfer, thermal conductivity, hydraulic diameter 

 

INTRODUCTION 

The quest for predominant working fluids for heat and mass transfer systems is on the 

increase. Heat is usually generated during mechanical or electromechanical operations and to 

ensure sustenance and reliability of the systems, effective means of heat dissipation under 

extreme conditions like in heat exchanger or space constraint like in electronic semiconductor 

devices must be sought up. Nanofluid is an innovative engineering fluid which compose of 

nanometre-sized solid particles disperse in a base or carrier fluids (usually water, ethylene 

glycol and oil) [1]. Nanofluids usually have particle sizes within 1 – 100 nm and have proven 

to be an excellent engineering material for rapid heat transfer dissipation since its 

revolutionary debut by Choi [2].  

Just as the evolvement and progresses in using nanofluid are recorded in literatures, also the 

medium of its transportation is also receiving attention from researchers. Micro (MC) and 

minichannels (MiC) are the preferred media for transportation of nanofluids. It was observed 

by Sujith et al. [3] that their heat transfer rate increase due to higher surface area to volume 
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ratio and absence of stratified flow, but with a drawback of increase in pressure drop, fouling 

and instability of flow. Though, heat transfer enhancement is higher in microchannel than in 

minichannel, but its smaller hydraulic diameter causes increase pumping power and pressure 

drop, as well as cost intensive and more sophisticated manufacturing techniques,[4] thus, 

minichannel still receives interest for utilisation in heat exchangers or heat sinks, as well as in 

semiconductor devices. The most important parameters needed for efficient use of nanofluid 

include among others: thermal conductivity, viscosity, pressure drop and flow rate. Many 

researchers have shown remarkable achievement of nanofluids in their works, like in heat 

exchangers [5], electronic cooling [6], thermo-electric generators (TEG) [7], solar energy 

harvest and other applications.  

Even though the afore-mentioned studies investigated the flow and heat transfer 

characteristics in minichannel heat sinks, but there are discrepancies of results from the 

authors, which can be attributed to lack of comparative results from similar works done by 

other researchers. In this paper, the various experimental works on using nanofluids in 

minichannels are reviewed with emphasis on thermal improvement achieved, types of 

configuration used and areas of engineering applications. Finally, the challenges and 

discrepancies from the use of nanofluid in minichannels are highlighted. 

 

CONCLUSION 

This study reviews the recent researches on the application of nanofluid in minichannel for 

heat transfer augmentation with emphasis on experimental works conducted. Most of the 

researches affirmed that heat transfer enhancement is directly proportional to nanofluid 

concentration, but results varied from one research to another for a similar nanofluid. In 

addition, despite effort by researchers to solve the effect of pressure drop and reduce the 

pumping power requirement of nanofluid flowing in minichannels due to reduction of its 

hydraulic diameter, yet still there is no specified concentration of nanofluid that can give a 

certain amount of heat enhancement stated in any literature and there are various 

configurations of minichannels employed giving distinct heat enhancement outcomes. Most 

of the consulted literatures explicitly affirmed that use of nanofluid instead of conventional 

fluid can enhance the heat efficiency in heat exchangers and electronic devices in most cases 

by up to 50% thereby ensuring the system reliability and performance. Future works should 

be expected to dwell on heat transfer mechanism of nanofluid in minichannel with emphasis 

on optimum enhancement of its thermophysical properties, particularly thermal conductivity 

and pressure drop, as well as design of different shapes of minichannel heat sinks that are 

practicable and economically feasible. 
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ABSTRACT 

Oil additives is a chemical compound that dispersed in mineral oil to improve its tribological 

properties. High demand of oil additives has led to development of new additives such as 

nanoparticles which can give great impact on lubrication system. In this study, 70 nm h-BN 

nanoparticles with various concentrations (0.01 vol.% to 0.1 vol.%) have been dispersed in 

the mixture of SAE 10W40 mineral oil, Bardal B1 additives and RBD palm oil by sonication 

technique. The engine oil has been tested on Satria 1.5cc engine for performance analysis 

using chassis dynamometer. The analysis was conducted for engine speed of 1500 rpm to 

4500 rpm. The result shows that the presence of h-BN nanoparticles as oil additives has 

increased the average torque and average power of the engine by 0.18% and 1.03% 

respectively for concentration of 0.01 vol.% to 0.1 vol.%. The maximum enhancement of 

engine performance can be obtained by 0.1 vol.% h-BN nanoparticles. It can be seen that the 

ball bearing behaviour of h-BN nanoparticles that changes the friction situation from sliding 

effect (dynamic friction) to rolling effect helps to reduce friction between rubbing surface and 

thus improve the engine performance. Besides that, lamellar crystalline structure of h-BN 

nanoparticles that serve as spacer has eliminated a direct metal-to-metal contact. 

Key words: h-BN nanoparticle, engine performance, maximum torque, maximum power, light 

vehicle engine. 

 

INTRODUCTION 

Nowadays, rapid development in automotive technology requires more efficient engine oil to 

minimize friction power loss, excessive heat generation and the wear of contact surface, in 

order to improve performance of automotive engine. Sliding friction due to direct contact 

between components of engine contributes to component wear and thus reduce the 

performance of engine [1, 2]. 

Tribological properties of lubricant play a main role to prevent direct contact between engine 

component. In the recent year, there has been a dramatic increase in development of 

advanced lubrication technology such as thin film coating, Nano lubricants and gas lubricant 

which can improve tribological properties and thus enhance the performance of oil properties 

[3]. There are three factors considered for selection of nanoparticles as oil additives such as 
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concentration, size and shape of nanoparticles. A recent study by Abdullah et al. [3] showed 

that, low concentration of nanoparticles (0.2 vol.% - 3 vol.%) is enough to reduce coefficient 

of friction (COF) and thus improve the tribological properties of the lubricant oil. In a study 

conducted by Li et al. [4], it was shown that optimum concentration of ZiO2/SiO2 

nanoparticles (0.1 wt%) have reduced friction coefficient by 16.24%. To determine the 

effects of shape of nanoparticle, Hwang et al. [5] has conducted an experiment to investigate 

the effect of shapes on COF. The result shows that fibrous shape has higher COF than 

spherical shape because fibrous shaped nanoparticles tend to agglomerate and becomes 

thicker than lubricant film which increases the COF of lubricant oil. 

Studies above highlighted the effectiveness of nanoparticles as additives in conventional oil, 

which can reduce friction and enhance protection against wear. Eco-friendly nanoparticles 

such as h-BN has been investigated intensively by many researchers due to low cost and good 

performance. Based on previous research [3], h-BN nanoparticles dispersed in SAE 15W40 

mineral oil can improve the oil properties. The result showed that h-BN nanoparticles 

increased viscosity index and Total Base Number (TBN) by 3% and 30% respectively. 

However, investigation of h-BN nanoparticles as oil additives on real engine with chassis is 

limited. For this reason, the main aim of this study is to analyze the effect of h-BN 

nanoparticles as oil additives on actual vehicle engine performance. The present study fills a 

gap in the literature by contributing the data of actual performance of Nano-oil-additives in 

real car engine. 

 

MAIN RESULTS 

 

Figure 1 shows the engine performance result that obtained by chassis dynamometer test. 

The graph shows that, when the volume concentration of h-BN nanoparticles is increased, 

both average torque and power of the engine increase. Average torque and power of the 

engine are increased by 0.18% and 1.03% respectively for the rpm of 1500 to 4500. The 

highest average torque and power of the engine was obtained by dispersing 0.1vol.% h-

BN to the mixture of SAE 10W40 mineral oil, Bardal B1 additives and RBD palm. 

 

 
 

Figure 1. Engine performance testing result from chassis dynamometer. 
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CONCLUSION 

 

Throughout this experimental study, h-BN nanoparticles that have been widely studied has 

been proved as a reliable additive to generate an eco-friendly Nano lubricant that applicable 

in car engine. For further investigation, the thermophysical properties of the Nano lubricant 

can be tested as the thermal conductivity of engine oil with h-BN nanoparticles as additive is 

believed to be higher than pure engine oil. Besides, it is highly recommended to future 

authors to study the effectiveness of h-BN nanoparticles as additive in heat transfer field as it 

possesses great potential to assist the conventional coolant in cooling performance.   
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ABSTRACT 
 

Pineapple plantation is one of the largest cultivation in Malaysia and Johor being as the top 

pineapple producer. The massive production of pineapple has abandoned huge pineapple 

waste that has become increasingly threatening environmental issue. Due to the 

environmental problems caused by waste disposal, re-use of the wastes is preferred. 

Therefore, the aim from this research study is to reduce the environmental problem and 

generate sustainable value-added product. Pyrolysis has given the best solution to manage the 

abundance of pineapple waste. Pyroligneous acid produced during the pyrolysis process has 

the potential to apply in various applications and could serve as an alternative ecofriendly 

source of natural antioxidant.  

 
Key words: Biomass, Pineapple Plant Waste, Pyrolysis, Pyroligneous Acid, Environmental 

Problem 
 

INTRODUCTION 
According to Malaysian Pineapple Industry Board (MPIB) Malaysia, the pineapple has be 

stated as the third most important fruit crop that is cultivated commercially throughout the 

tropics and the subtropics parts of the world, with Malaysia producing 1.2% of the world’s 

crop. Malaysia has been covered up to 14,700 hectares in 2015 with its annual production 

reached approximately 452, 019 metric tons per annum. Meanwhile, Johor being as the top 

pineapple producer generated almost 329, 954 metric tons of pineapple per year, solely 

produced from some 9, 765 hectars of plantation areas [1].  Table 1 shows the total plantation 

area and production of pineapple in Malaysia.  

Table 1. Total plantation area and production of pineapple in Malaysia 

Region 2013 2014 2015 

Plantatio

n area 

(Ha) 

Productio

n  (mt) 

Plantatio

n area 

(Ha) 

Productio

n  (mt) 

Plantatio

n area 

(Ha) 

Productio

n  (mt) 

Peninsula

r 

6,578 294, 161 6,905 276, 233 12, 131 383, 583 

Sabah 1,315 22,363 1,380 55,219 763 14, 952 

Sarawak 1,933 36,114 2,030 81,212 1,805 53, 484 

Total 9, 827 352, 638 10, 316 412, 664 14, 700 452, 019 
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The massive production of pineapple together with the consumption and manufacturing 

process of the edible parts of the fruit, has abandoned huge pineapple waste that has become 

increasingly threatening environmental issue. The harvesting process of pineapple has 

discarded the fruit deposits that consist mainly of the residual pulps, peels, stems, and leaves 

which are not considered as valuable and desired due to deficient knowledge obtained on 

their potential practicality [2]. Most of the fruit deposits are disposed poorly through open 

field burning, landfill or incineration, and some are served as fertilizer or animal feeding. 

These approaches however are not only appeared ineffective but are nonetheless lead to air 

pollution [3]. Therefore, the conversion of this residue into value-added product is potentially 

one of the promising alternatives to properly manage the wastes for default of environment’s 

quality.  

 

PINEAPPLE WASTE BIOMASS CONVERSION 

 

Pyrolysis has become one of the solutions to properly manage the waste. Pyrolysis is thermal 

decomposition of material at high temperature occurring with absence of oxygen. The main 

product from pyrolysis is pyroligneous acid. Pyroligneous acid produced from the 

condensation of smoke generated during biomass carbonization process has the potential to 

use as a food additive [4], smoked flavor and aroma for food [5]. Table 2 show the 

characterization of pineapple used as raw material for pyroligneous acid production.  

 

Table 2. Characterization of pineapple leaves and steam used as raw material for 

pyroligneous acid production. Data are presented as mean ± SD 

Sample Component analysis Content (wt%) 

Pineapple leaf Cellulose 

Hemicellulose 

Lignin 

31.2 ± 2.39 

13.6 ± 0.82 

17.6 ± 0.77 

Pineapple stem Cellulose 

Hemicellulose 

Lignin 

49.2 ± 1.30 

8.26 ± 2.10 

5.42 ± 0.97 

Sample Proximate analysis Content (wt%) 

Pineapple leaf Moisture 

Volatile matter 

Fixed Carbon 

Ash 

4.65 ± 0.52 

80.4 ± 0.24 

11.2 ± 0.27 

3.57 ± 0.00 

Pineapple stem Moisture 

Volatile matter 

Fixed Carbon 

Ash 

7.92 ± 0.62 

78.9 ± 0.28 

8.24 ± 0.26 

4.87 ± 0.82 

Sample Ultimate analysis Content (wt%) 

Pineapple leaf C 

H 

N 

O 

S 

40.5 ± 0.19 

6.91 ± 0.02 

1.78 ± 0.06 

50.3 ± 0.21 

0.36 ± 0.06 

Pineapple stem C 

H 

N 

O 

S 

37.6 ± 0.05 

6.69 ± 0.00 

1.89 ± 0.04 

52.7 ± 0.00 

0.97 ± 0.00 
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CONCLUSION 

 

The pineapple waste comprises of peels, stems, and leaves are the potential source of 

polyphenolic compounds which functions as critical antioxidant that defense the body against 

the damage related to oxidative stress. This study prominently addressed the importance and 

the probability of transforming the polluting agents of by-product into economically valuable 

end-product. Therefore, further scientific and technological methods are required to acquire 

valuable products from pineapple wastes.  
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ABSTRACT  

Housing affordability is a worldwide problem. In Malaysia, housing affordability stems from 

an extensive rise of house prices especially in cities such as Kuala Lumpur, Johor Bahru and 

Penang. Existing developments are focus on high end units which the prices are beyond 

reachable to certain groups. What is the affordable level for some Malaysians? This paper 

computes the index for housing affordability for districts in Johor. It starts with a review on 

housing affordability in measuring affordability led to the adoption of Median Multiple 

Method. The Median Multiple Index utilises median house price and median income of 

individual in the selected districts in Johore. The indexes computed reveal the severity of 

housing affordability among potential house in all districts in state of Johor. The study also 

reveals that the provision of affordable houses must begin with an effort of identifying the 

right market for the houses to be provided in ensuring the houses developed for the intended 

house buyers. 

Key words: Affordability, index, Median Multiple and Johor  

 

INTRODUCTION 

Housing is a challenging industry as the developers are trying to build more units to cater 

people needs. Affordability problem has been an issue and topic of discussion around the 

globe. The paper presents three (3) main parts; literature review, data collection and main 

results of a study on housing affordability. The review of issues related to housing with 

particular reference to Malaysia from various sources intended to explore concept, 

approaches and housing affordability indexes. Affordability is referring to the ability of a 

person in providing something which is usually normally in terms of financial ability. 

Aminah and Chai (2013) investigate affordability as defined by the relationship between 

households’ housing expenditure and income. Affordable housing illustrates residential units 

that total housing costs are deemed affordable to those with median income. There are several 

techniques used to visualize affordability level such as Housing Affordability Mismatch, 

Price to Income Ratio, Housing Affordability Index Ratio and Median Multiple Approach. 

The availability of the data led to the adoption of Median Multiple in this study. 
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Information regarding housing in Malaysia derived from Ministry of Housing and Local 

Government, National property Information Centre (NAPIC) and Department of Statistics 

Malaysia. Additionally, primary data regarding respondents’ background and demographic 

are obtained through a survey administered via standard from of questionnaire.  A total of 

391 respondents from 5 districts in Johor took part in the survey involving multi-racial, both 

public and private sectors. Majority of the respondents are the young generation aged which 

form perfect segment for potential young house buyers. The information and data gathered 

are analysed and discussed in the main result. 

 

MAIN RESULTS 

 

Based on the median individual income and median house price, median multiple index is 

developed using formulae; 

Median Multiple Index (MMI) = (Median House Price) / (Median Gross Annual Income) 

 

The scale of housing affordability is  
Rating   Median Multiple 

Severely Unaffordable  5.1 and over 

Seriously Unaffordable 4.1 to 5.0 

Moderately Unaffordable 3.1 to 4.0 

Affordable Below than 3.0 

Source: Cox and Pavletich (2014) 

 

Based on real data which is segmented into districts, MMIs are developed as shown in 

Table 1.0. The table shows that based on the respondents’ income and house prices in the 

area, housing affordability problem is severe. The far it deviates from 3.0, the more 

severe affordable problem. It shows that the respondents are in the region of severely 

unaffordable as far as the current house prices are concern. The calculation is reversed to 

determine what is the affordable house using MMI of 3.0. The price of RM112, 536 is 

afforded by respondents in Johor Baharu, whilst only house of RM58,536 afforded by 

respondents in Muar.     

 

Table 1. Median Multiple Index (MMI) According to Districts 

 
District Median 

Price 
(RM) 

Median 

Income 
(RM) 

Median 

Multiple 
Index (MMI) 

 

Severity 
Affordable 

House Price 
(RM) 

Types of 

houses  

Johor Bahru 260,000 3126 6.9 Severe 112,536 Med Cost 

Pontian 189,000 1876 8.4 Severe 67,536 Low cost 

Batu Pahat 244,000 2376 8.6 Severe 85,536 Medium 
Low 

Muar 211,000 1626 10.8 Severe 58,536 Low 

Kulai 184,000 2126 7.2 Severe  76,536 Low  

 

The above table suggests that the level of affordability is differing from one district to 

another. Despite the anticipation that Johor Bahru will be the worst in terms of affordability, 

the problem is less severe compared to other districts. This may due to the high-income 

respondents in the area. Severe housing affordability problem is contributed by low median 

other districts.  
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The indexes outline the prices afforded by respondents in the districts under investigation. As 

a result, it impliedly tells that higher end or high prices houses built by developers in the 

districts are not reachable or afforded by the respondents. 

 

CONCLUSION 

 

The study concludes that efforts to address housing affordability problem should start with 

identifying what is needed and afforded by potential buyers. The Median Multiple Index 

(MMI) is useful in identifying level of affordability for an individual or households. This 

paper demonstrates that measuring affordability should form an essential part of the housing 

provision as it is able to identify the standard of affordability at micro level. This is useful for 

policy makers, developers and financial institutions in establishing any policy regarding a 

provision and delivery of affordable housing.  
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ABSTRACT 

Research Universities (RU) is an institution devoted mainly to research and graduate studies. 

In accomplishing its task discovering new knowledge, RUs were in the previleage of securing 

higher research grant. However recently, current cut in public expenditure affected the 

allocation to RUs. With higher expectation and lower allocation, RUs are facing various 

challenges in maintaining their status. The biggest challenges is limited fund to ensure high 

performance of research and teaching in the RUs. 

Key words: Research University, Higher Education, challenges 

 

INTRODUCTION 

As Malaysia is gearing toward developed and high-income nation, the recruitment of first 

class mind has become important agenda. Higher education has been a mechanism to achieve 

this. The effort to achieve 60,000 PhD holders by 2023 form the main strategy to quality life 

improvement for Malaysians which marks significant effort in graduate education. The nature 

of graduate education has changed with the introduction of the knowledge society. The 

Knowledge Society is characterized by the production and dissemination of knowledge and 

said to be powered by the innovation. Universities especially research universities are 

entrusted to play major role in empowering knowledge society. Research University  (RU) is 

‘an institution devoted mainly to research and graduate studies’ [1]. The Encyclopaedia of 

Education defines RUs as “postsecondary institutions that devote a large portion of their 

mission, resources, and focus to graduate education and research, other than that RU refers to 

university with dual mission that is transmission of knowledge and production of new 

knowledge [2]. Research Universities are institutions with high priority on the discovery of 

new knowledge and the production of Ph.D. in a wide range of disciplines. [3]. There are four 

stages in the development of Research Universities as documented in the United State of 

America. Stage one started by The Germanic Influence. Stage two begin with the rise of 

Federal sponsorship of Research during World War I and II. Stage 3 grows with the evolution 

of the universities during late 1950s and throughout 1960s and 1970s that called the 

emergence of the Multiversity. Stage 4 and the current stage of Research Universities is 

Entreprenuerial University under Neoliberalism. [4]. Until recent year of 2017 there are 5 RU 

in Malaysia out of 20 Public University.  There are few types of tertiary institution in 

Malaysia, which is Public University, Private University, University College, College, 
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Polytechnic and also Community College.  The first four universities that successfully been 

recognised as RU are Universiti Malaya (UM), Universiti Kebangsaan Malaysia (UKM), 

Universiti Sains Malaysia (USM) and Universiti Putra Malaysia (UPM) in 2006. Universiti 

Teknologi Malaysia (UTM) has been announced as RU in 2010 [2]. 

 

In order to sustain the RU Status, the scores of following aspect is taken into account for the 

performance of postgraduate education delivery which are Curriculum and delivery of the 

program, Research and Publication, Teaching and learning facilities, Financial Assistance, 

Scholarship and Grants and Support Service. Universities are moving forwards to improve 

the service delivery towards better University Rankings towards improving the quality 

performance of postgraduate education delivery. This paper review challenges faced by 

research universities with particular reference to RUs in Malaysia. A comprehensive analysis 

of works and research in related subject is presented in the main result. 

 

MAIN RESULTS 

 

Table 1. Challenges: Research Universities according to country 
Malaysia Korea  India 

• Building Research Capacity 

and competitiveness and 

Research grant and funding 

issue 

• Developing monitoring 

measures 

• Increase publication and  

• Changes in management 

• Develop University – Industry 

partnership 

• International postgraduate 

enrollment  

• UG : PG ratio and Improving 

quality graduate [5][6][7][8] 

• Research Funding issue 

• Build Talented Human Resource 

• Changed Academic Culture 

• Academic Governance 

• Improve quality of research 

• Establishing meritocracy in academia 

[9] 

• Gross enrolment ratio 

• Political interference 

• University education 

and infrastructure 

• Job market placement 

• Industry oriented 

research and 

innovation 

• Quality and 

assessment of 
practices 

• Inadequate financial 

support. [10] 

China  Japan  Taiwan  

• Scientific research 

competence 

• Teaching level 

• Fund and material resources 

• Facilities for teaching and 

research [11] 

• Demographic challenges 

• Attracting foreign students and talent 

• Strained state public finance 

• Policy intervention 

• Common structural issue 

• Institutional capacity. [12] 

• Nurturing Quality 

research and a 

teaching campus 

• Increases output of 

top journal paper 

• Scoring 20-30 world 

class research funds 

and Improving from 
autonomy to 

accountability. 

United Kingdom United States Germany 

• Financial Independent 

• Operating in the global market 

• Rising student expectation 

• Increasing cost and shifting 

funding 

• Add for new technology 

• Attracting and retaining the 

best talent  

• Higher competition – increasing 

competitor 

• Increasing Research quality and 

impact 

• Compliance – by federal government 

• Planning and decision support 

• Value of the Research University 

• Fragility of research administration 

• Funding issue and Academic culture 

• Intensifying research 

• Identity and finance 

• Anachronism of 

faculty member, 

administrator and 

student 

• International 

competitive research 

• Shortage of funding 

• Increasing enrollment 

• Stagnation of public 
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fund 

• Inflexible teaching 

load [17] [14] 

Australia Singapore Brazil 

• Empowering University 

function through research and 

scholarship 

• Knowledge dissemination & 
application.  

• Key administrative 

• Develop University – industry 

partnership 

• Research infrastructures 

• Composition of the faculty 

• Federal budget support [15] 

• Global talent war 

• Accountability and Funding control 

• Cultural difference between local and 

foreign institution and talent 

• Local sentiment to influx of foreign 

talent  

• Government control and intervention 

[16] 

• Funding issue 

• Internationalization 

• Transforming results 

from scientific work 
into innovation and 

technology 

• Variability of 

infrastructure and 

quality of research 

• Quality of researcher 

[14] 

 

 

The table shows that the challenges range from internal and external. One of the main 

challenges is financial which seems to be pertinent to countries around the world. 

 

CONCLUSION 

The paper explores challenges experienced by research universities around the world. The 

challenges include maintaining RU status which inspired the RUs to ensure the quality of 

research and teaching as expected and evaluated. On common issue shared by all RUs is the 

reduction of public finance and this has been major concern among the RUs which may affect 

the RUs effort in priotising on the discovery new knowledge. 
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ABSTRACT 
 

The emerging economies countries like Malaysia, agricultural sector are the third largest 

contributor to the national Gross Domestic Product (GDP) whereby the dominated 

involvement of 60 percent of private estates with remaining 40 percent under the small 

holding scheme. Only 11 percent is the independent smallholders whereby these groups 

usually lives and works in rural areas. However, these rural smallholders often to face various 

challenges in attaining socio-economic sustainability, especially limited resources of capital 

and shortage of labour in agricultural sector. These smallholders are still carry out the 

agricultural job traditionally which are based on farming and livestock activities in order for 

them to survive and sustain in this globalization era. In this paper, we provide a background 

of the rural smallholders in Kampung Gol, Pahang. In order to gain understanding on the real 

issues and situations of the rural smallholders, in-depth interview of the smallholders is 

important tools to be used in this study which include the survey of households. The results 

show that the most of smallholders in this village are resilience in achieving their 

socioeconomic sustainability despite the current situation of uncertain and unstable economic 

of Malaysia. 

 
Key words: Smallholders, Rural, Resilience, Socioeconomic, Agricultural 

 

INTRODUCTION 

 

Smallholders in Malaysia usually involved in the upstream sector which is agriculture [1]. 

They are just producers of raw material with small plots of land. Malaysia’s agricultural 

sector is dominated by the private estates, comprising for 60 percent, while remaining 40 

percent is under the small holding scheme. The small holding scheme in Malaysia is led by 

the country’s federal land development authority (FELDA) established in 1956 [2]. It 

accounts for 29 percent of all smallholders under the FELDA scheme whereas the remaining 

11 percent under the independent smallholders. Majority of independent smallholder lives 

and works in rural areas whereby they usually undertake agricultural activities such as rubber, 

palm oil, fruits, vegetables and others [3] [4]. Most of independent smallholders involved in 

upstream sector and they have never been involved in the downstream sector where more 

income can be generated [5]. 
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BACKGROUND OF RURAL SMALLHOLDERS IN KAMPUNG GOL 

 

Kampung Gol in Jerantut district is an example 

of a village in the more remote part in the 

hinterland; that the smallholders livelihood 

depending on rubber and palm oil, the main 

commodity produced in rural Malaysia. (Figure 

1). The boundary of Kampung Gol also includes 

the area of Kampung Lik and few other dusun 

with an area of 17.85 km2. Agriculture is the 

main economic activity of the villagers covering. 

Rubber and orchards were the older crops 

cultivated and more recently palm oil was 

cultivated on new land and also replacing the 

rubber crop. A few people also did vegetable 

gardening, farm animal and birds (Burung 

Puyuh) for livelihood. Majority of households 

were smallholders but some work in palm oil 

plantations and multiple village jobs. The 

government through FELCRA provided a scheme 

(social safety net) where land of 8 acres each 

were allocated to the participants; the cultivation 

and management were all done by FELCRA. Today, eleven persons were partic ipants of 

the earlier FELCRA scheme and in the newly launched FELCRA scheme almost all 

married members aged 18 and above had joint the scheme but each were allocated 4 acres 

of shared land.  

 

METHODOLOGY 

 

Based on the latest demographic data by Head of Village, currently there are 31 houses 

build in Kampung Gol which inhabit by 162 people. The detailed observations and survey 

of households conducted in Kampung Gol. A total of 25 respondents (n=25) participated 

in the household survey/interview using questionnaire that took place at their homes (in 

each households). 

 

RESULTS AND DISCUSSIONS 

 

Findings on Sustainability of Smallholders in Kampung Gol 

1. Relatively large ownership of land that ensure enough income and attractive for 

younger generation to remain in the village.  A household in this village owned at 

least 5 acres of land. On average if the villager planted the land with palm oil the 

return yield will be around 3 tonnes per harvest (every 20 days). With the price of 

palm oil RM450 per ton and the gross income will be around RM1350; net income 

estimated about 2/3 of the gross income = RM900 for 20 days. 

2. Opportunities to diversify income from off-farm job or working as labour in 

plantation such as the FELCRA plantation. Plenty of resources such as the natural 

environment that provide opportunities for eco-based tourism. In this village there is 

an initiative that encourages a group of youth, educated female youths to run the 

Benus Bird Camp. 

3. Availability of land also provides opportunities for animal farming. In the village a 

Kampung Gol 

Figure 1: Location of Kampung 

Gol, Pahang 
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few villagers did farm cattle. Two of them used the river reserve (Tembeling river 

bank) for cattle grazing. We also found an entrepreneur (relatively young) that 

successfully farm “Burung Puyuh” (Quail) within the backyard of the house. 

4. The small number of the population could be potential threat to the sustainability of 

the smallholders as if the parents becoming old and late, there might be problem for 

replacement and managing the farms. Having strong leadership also important to 

maintain the good contact with politicians and managing the youth; that the loyalty of 

the youth to the leader is less based on blood relationship but more on efficiency and 

performance. 

 

CONCLUSION 

 

Most of independent smallholders involved in upstream sector and they have never been 

involved in the downstream sector where more income can be generated. One way of doing 

this is through cooperatives, as this would give them vital access to land ownership, factories, 

professional support, government assistance and others. In Kampung Gol, the role of 

government is very important in providing various kind of support such as capital and 

knowledge for the youth; providing good infrastructure including electricity, water supply, 

asphalted road, grant for rubber planting; extension services and direct financial support such 

as “safety net scheme” (FELCRA); free housing for the poor and the easy credit schemes 

with subsidy for rural housing. 
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ABSTRACT 

This journal discusses the application of Box Behnken design to plot the experiments to find 

the noise absorption coefficient for Kenaf/Polypropylene sandwich sample with an overall 

objective of optimizing the density, thickness, pressure and frequency. Response Surface 

Methodology (RSM) has been embraced to express the yield parameters (reactions) that are 

chosen by the input procedure parameters. RSM likewise evaluates the connection between 

the variable input parameters and the comparing yield parameters. RSM outlines enable us to 

evaluate association and even the quadratic/direct impacts, and henceforth, give us a thought 

of the state of the reaction surface we are exploring. Box-Behnken configuration is having the 

most extreme proficiency for an investigation including three components and three levels; 

further, the quantity of tests directed for this is considerably lesser contrasted with a focal 

composite outline. The proposed Box-Behnken configuration requires 24 trials of run for 

information securing and displaying the reaction surface. Software’s were utilized to plan the 

examination and randomize the runs. Regression model was created and its capability was 

checked to foresee the yield esteems at about all conditions. Facilitate the model was 

approved by performing tests, taking 24 sets of inputs. The yield parameters estimated 

through tests (actual) are in great match with the anticipated esteems utilizing the model. 

Utilizing Special Software’s, 2D and 3D plots were produced for the RSM evolved. Such 

plots unequivocally give a thought of the overwhelming procedure variable over others and 

the request of strength; facilitate the plots display the pattern of factors' in the process. This 

research resulted in ascertaining the optimised set of noise absorber parameters for 

Kenaf/Polypropylene sandwich sample, to get the optimum Noise Absorption Coefficient. 

This work gains significance in the sense with minimum number of experiments, reliable 

model has been generated, validated and further, the process has been optimised. 
 
Key words: Box-Behnken, Kenaf/Polypropylene, Noise Absorber 

 

INTRODUCTION 

 

Noise pollution is one of the foremost fears influencing anthropological life expectancy. As a 

solution, to moderate the engendering of noise pollution and its unfavourable impacts is to 

utilize a sound ingestion medium. To protect the environment, the natural fibre is mix with 

the polymer to fabricate as a noise absorber. For the structure of polymer and nonwoven 

mailto:aziizur@yahoo.com
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textures utilized for sound protection, numerous parameters impact the capacity of the texture 

to be a decent solid safeguard, much of the time the impact of these parameters is examined 

by changing every parameter independently [1]. This, in any case, does not give adequate 

data since it examines these parameters separately neglecting the intuitive impacts of these 

parameters and sometimes even prompts conflicting conclusions as detailed in available 

writing [2]. 

 

To overwhelm this issue of deluding elucidations, it is important to contemplate the 

individual and intuitive impacts of various parameters all the while. Reaction surface 

philosophy, which fuses outline of examinations, is extremely helpful in researching the 

impacts of various factors at the same time [3]. The benefit of such a technique is, to the point 

that the impact of different parameters can be known quantitatively and subjectively together 

with their collaboration impacts. This strategy likewise takes into consideration the 

expectation of the improved region including synchronous impacts of different parameters. 

Box-Behnken factorial outline is an instrument that can be utilized to examine the concurrent 

impact of various parameters [4]. Hence, this work is intended to analyse the consequence of 

the controlled parameters and its effects to attain concentrated Noise Absorption Coefficient. 

The parameters studied are density of the composition, thickness of the sandwich 

composition, the pressure applied during compressing process and the frequency applied 

during the test by suing the impedance tube test. A Box-Behnken factorial outline with three 

factors, each changed at three levels (- 1, 0, +1), was chosen for the experiment. The sound 

absorption co-efficient of the samples was measured according to the ISO 10534-2, ASTM E 

1050 and ASTM E2611 standard acoustic testing instrument consisting of a horizontal 

impedance tube, two microphones and a digital frequency analyser [5].  
 

In this study the optimization approach provided by the Box–Behnken Design (BBD), which 

is a response surface methodology (RSM) is proposed [4]. For applying the approach, 

Design-Expert software (Version 11.0, Stat-Ease Inc., Minneapolis, USA), was used. On the 

basis of the BBD, the process parameters (density of the mixture, the thickness of the 

sandwich sample, the pressure applied to the sandwich sample and frequency exposed to the 

sample) in the fabrication process could be optimized with a minimum number of 

experimental runs. Objective of this work is to create a model for the forecast of noise 

absorber sample by controlling three parameters which is the density of the mixture, the 

thickness of the sample and the pressure applied to the sandwich sample by mixing between 

the Kenaf fiber and the Polypropelene. Based on the experimental data, further the model was 

validated with various values (frequency) and surface plots were generated to describe the 

tendency of noise absorption coefficient, under specific combination of process parameters. 

Ultimately it was useful in determining the influence of process parameters and the output 

parameters, further enables in determining the optimum set of parameters in terms of noise 

absorption coefficient. 

 
RESULTS AND DISCUSSIONS 

 

Noise Absorption experiments were conducted in Impedance Tube: (Larson Davis Model 

CAL200 serial Number: 12525) for the set of input parameters under the 24 conditions given 

by Box – Behnken design. Noise Absorption Coefficient were measured by the ACUPRA 

Measurement System Software Version 4.20b during the experiment and the values were 

recorded. The Noise Absorption Coefficient values evaluated as output parameters 

(responses) for the 24 runs. The details of the solution by this matrix method are described in 

[6]. Second order RSM representing the relationship between the ouput and the parameters, 
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which is the Noise Absorption Coefficient and the input process parameters, the Density, 

Thickness, Compression Pressure and the applied of the frequency. 

Two-sided    Confidence = 95%    Population = 99% 

Table 1. Point prediction 

 

Response 
Predicted 

Mean 

Predicted 

Median 
Observed Std Dev SE Mean 

95% CI 

low for 

Mean 

95% CI 

high for 

Mean 

95% TI low 

for 99% Pop 

95% TI 

high for 

99% Pop 

NAC 0.486167 0.486167  0.198666 0.0405524 0.401289 0.571044 -0.285232 1.25757 

Final Equation in Terms of Actual Factors 

NAC = +0.345891 – (0.483333 x DENSITY) + (0.001963 x THICKNESS) + (0.003792 x 

PRESSURE) + (0.000112 x FREQUENCY) 

 

The calculation with regards to the genuine actual factors can be used to make predictions 

about the reaction for given levels of each factor. Here, the levels should be resolved in the 

first units for each factor. This condition ought not to be used to choose the relative impact of 

each factor in light of the fact that the coefficients are scaled to suit the units of each factor 

and the interlope isn't at the point of the design space. 

 

Optimisation 

 

Best solution satisfying the above criteria was obtained using the ‘Design Expert’ software, 

which is given below and it has the overall desirability of 1.0. 

 

Table 2. Best solution 

 

 Run Factor 1 Factor 2 Factor 3 Factor 4 Response 

1 

Desirability 

 SAMPLE DENSITY 

(g/cm3) 

THICKNESS 

(mm) 

PRESSURE 

(TONNE) 

FREQUENCY 

(Hz) 

NAC (%)  

 6/100 0.25 30 3 5000 0.856 1.0 

 

CONCLUSION 

 

In a nut shell, it can be said that Box Behnken design was positively accepted, achieved the 

objectives and the tests were outlined picking the information factors for the designated 

levels. Verification of the Fitness of each model using ANOVA technique, shows that all the 

models can be utilised with assurance level of 0.95, for directing the design space. Set of 

improved input parameters could be distinguished when considering density, thickness, 

weight and recurrence according to Table 2. Surface plots produced demonstrate the pattern 

of various reactions by changing the 2 input parameters keeping the third parameter 

consistent. With diminished number of exploratory runs, genuinely persuading, coherent and 

satisfactory outcomes have been gotten, which can be taken after for getting answer for the 

shop-floor prerequisites. This has brought about sparing of extensive measure of time and 

cash. 
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ABSTRACT 
 

In addressing the impact of urbanisation, liveability has been vastly debated lead by the UN-

Habitat which saw the urban liveability is continuously highlighted in the New Urban 

Agenda. Urban liveability concerns the fulfilment of urban community needs along with their 

capacity to attain sustainable and quality living environment. Therefore, rhetorically, 

participatory planning has been promoted as a measure to empower the community 

participation and influence in the development planning. In reality, the participation in the 

planning process has caused dilemmas to the decision-maker and influenced by dominant 

actor hence benefitted certain community segments. Therefore, collaborative planning has 

been upheld to inclusively address the interest of all community segments and other urban 

actors through consensus building in strategic planning decision-making. The purpose of this 

paper is to explore the empirical evidence of collaborative planning that has successfully 

empowered the community participatory in the strategic planning, hence contributed to the 

liveability of the metropolitan areas. The qualitative case study has been selected as the 

method used in this paper. The selection of Melbourne, Vancouver and Helsinki as the case 

studies is based on five liveable city indices (Economist’s Most Liveable Cities Index 2015, 

Mercer’s Quality of Living Ranking 2017, Monocle’s Quality of Life Survey 2017, Deutsche 

Bank’s Quality of Life Ranking 2017, and Asia Competitiveness Institute (ACI) Global 

Liveable Cities Index 2012). A theoretical framework that corroborates the relationship 

between collaborative planning and urban liveability is established from the case studies. 

Substantively, this paper concluded that collaboration between multiple urban actors in public 

process including strategic planning has contributed to a better decision made; henceforth 

ensure the objective of participation is contented. This paper contributes to the continuous 

debate of how collaborative planning can contribute to the empowerment of all community 

segments, henceforth the liveability of the urban setting. 
 

Key words: Collaborative planning, Urban liveability, Strategic planning, Metropolitan  
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INTRODUCTION 

 

The impact of urbanization in shaping the urban area cannot be taken lightly following the 

movement of human capitals, resources as well as markets between rural to urban areas, 

causing the major cities become too concentrated [1]. With more than 70% of the world 

population are projected to inhabit the urban area by 2050, thus it leaving the urban 

governance with a daunting challenge to mitigate the effect of this state [1]. Consequently, 

urban liveability has been continuously highlighted by the UN-Habitat as one of the key 

challenges that need to be addressed by the urban governance [2].  

 

Rhetorically, urban governance is responsible in providing efficient planning decision-

making concerning the development of urban land to promote quality living environment to 

all stakeholders. This is possible to achieve through the participatory process. Nevertheless,  

community, predominantly the low-income segment has less capacity to genuinely participate 

in strategic planning in urban area, hence exerting their influence in planning decision due to 

the hegemony of neoliberalism in the government development strategy. This can be related 

to the scarcity of conventional participatory planning in educating and collaborating with the 

community [3]; [4]. The purpose of this paper is to explore the empirical evidence of 

collaborative planning that has successfully empowered the community participatory in the 

strategic planning, hence contributed to the liveability of the metropolitan areas. 

 

METHOD 

 

This paper has focused on the qualitative case study as the research method. Empirical 

evidences from three selected metropolitan areas have been reviewed to offer interesting 

insights of the research question – How the practices of collaborative planning by urban 

governance can contribute to the liveability of urban community? These case studies have 

been selected among the most liveable cities according to the five indices; Economist’s Most 

Liveable Cities Index 2015, Mercer’s Quality of Living Ranking 2017, Monocle’s Quality of 

Life Survey 2017, Deutsche Bank’s Quality of Life Ranking 2017 and Asia Competitiveness 

Institute (ACI) Global Liveable Cities Index 2012. 

 

MAIN RESULT 

 

The findings from these case studies affirm the potential of collaborative planning in 

enhancing the capability of the community to participate and influence the strategic planning 

decision made. It has been perceived using the key success for collaborative planning that has 

been outlined by Gunton and Day [5] (Table 1). Therefore, the community empowerment 

through collaborative planning will then lead to better planning decision, hence provide 

greater liveable environment to all community segments. 
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Table 1. Success Collaborative Planning in Selected Case Studies 

Key Success PMR GCAP HCP 

Conditions that offer the opportunity for 

collaboration to take place. 

 
⚫ 

 
⚫ 

 
⚫ 

All interested stakeholders are well-represented. ⚫ ⚫ ⚫ 

Ground rules to be clear and comprehensive 

throughout the process. 

 
⚫ 

 
⚫ 

 
⚫ 

All community segments to be educated and access to 

relevant information. 

 
⚫ 

 
⚫ 

 
⚫ 

Accountability element to be incorporated in the 

process including the stakeholder representative. 

 
⚫ 

 
⚫ 

 

The process should be adaptive to possible variation.  ⚫ ⚫ 

The process is facilitating by skilled staffs and free 

from intervention. 

 
⚫ 

 
⚫ 

 
⚫ 

Timeframe and alternative decision-making process 

should be prepared. 

⚫ ⚫ ⚫ 

 

Well-defined implementation plan comprises of clear 

responsibilities, monitoring process together with 

mitigation measure. 

  
⚫ 

 
⚫ 

 

The implemented decision should be thoroughly 

evaluated. 

  
⚫ 

 
⚫ 

PMR – Plan Melbourne Refresh 

GCAP – Vancouver Greenest City 2020 Action Plan 

HCP – Helsinki City Plan 2016 

 

CONCLUSION 

 

This research paper contributes to the continuous debate on how collaborative planning able 

to empower the community in urban planning. Conclusively, the paper has demonstrated 

through the literature reviewed of collaborative planning as a medium to enhancing the 

participation and influence of urban stakeholders including the community in the planning 

process. It is via knowledge enhancement, persuasion to collaborate and build consensus 

among the stakeholders.  
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ABSTRACT 

Stingless bee honey is proven by clinical test as anticancer agents. The benefit made the 

demand on its honey increase especially in Malaysia. The quality of the honey produced by 

stingless bee is dependent on the certain plant species such as Antigonon leptopus or Mexican 

creepers. However, the used of plants for stingless bee honey productivity in landscape 

development ignored where the development focuses on the aesthetic values. The practice is 

directed to the poor productivity of stingless bee honey. The aim of this study is to define the 

issue on native plants for stingless bee as composition of plant material of Malaysian 

landscape. The review is based on the articles identify from Sciencedirect database by using 

native plants and stingless bee as keywords. The articles are from 1996 to 2018 in six 

disciplines which are biological science, chemistry, medicine, neuroscience, materials 

science, and environmental science. The analysis on the articles is according the theme that 

related to the issues between native plants and stingless bee with landscape development. The 

finding suggests that the studies on stingless bee discussed the issues on the biological and 

medical aspects such as its habitat in tropical rain forest, behavior of finding food, the 

characteristics and composition of its honey, and benefit of consuming the honey. 

Meanwhile, studies on native plants focused on its use in providing the quality food and 

habitat to local insects for the continuity of the species. The review found that the relation 

between stingless bee and native plants related to the ecosystem of stingless bee in Malaysia 

in producing high quality of honey for health. This study implies that the review presented 

the potential of native plants for stingless bee production, which useful for rural and urban 

landscape developments in Malaysia. 

Key words: Landscape design, Stingless bees, Native plants 

 

INTRODUCTION 

Close to nature describes the important of environment to us. The development of landscape 

is a way to improve our environments for quality of life in towns, cities or in rural area 

(National Landscape Department, 2011). In Malaysia, landscape was introduced before 

Malaysian Independence 1957. The landscape was designed by colonists which according to 

their preferences that fits them (Abdul Malek, 2016). Nowadays, Hence, the landscape is 

rapidly developed and mostly designed according to the foreign ideology where the foreign 

plants is introduced (Abu Bakar, 2002). Accordingly, the development is found affecting the 
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nature of native plants and stingless bee productivity where the quality of honey production is 

depend on the plants. 

 
Figure 1. The systematic review in identifying the relevant articles 

 

Therefore, the aim of this study is to define the issue on native plants for stingless bee as 

composition of plant material of Malaysian landscape. The method in this study is according 

to systematic review which involve in four stages; (a) identification, (b) screening, (c) 

defining, and (d) outcomes. In identification stage, the study reviews the articles from 

Sciencedirect database using keywords; (a) native plants and (b) stingless bee. The stage used 

to identify the relevant articles related to the subjects in this study. While in screening and 

defining, the articles are defined in six disciplines from 1996 to 2018 which are (a) biological 

science, (b) chemistry, (c) medicine, (d) neuroscience, (e) materials science, and (f) 

environmental science. Lastly, the outcome in defining the articles is identified and the 

articles is used for data analysis. The analysis on the articles is according the theme that 

related to the issues between native plants and stingless bee with landscape development. 

 

MAIN RESULTS 

 

Keywords of stingless bee and native plants directs this study to three major disciplines 

which are biological science, environmental science, and medicine as shown in Figure 2. 

 

 
Figure 2. Example of figure for the extended abstract 
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In biological science, this study suggests that the relationship of stingless bee and native 

plants is formed in positive way. For instance, the relationship means that the native 

plants influence the behavior of stingless bee in differentiating and finding their food 

(Roselino and Hrncir, 2012). Meanwhile in environmental science, the review presents 

the ecological behavior of stingless bee with native plants where the habitat of stingless 

bee is influenced by the surrounding especially the plants (Skurski, Maxwell and Rew, 

2013; Mc Cabe, Hrncir and Farina; 2015). Whereas in medicine, the review describes the 

benefits of native plants and stingless bee honey for healing (Abdul Aziz et al., 2017; 

Chandra, Yadav and Yadav, 2017). Accordingly, this study suggests that there is the 

relation form between stingless bee and native plants in the review of the three disciplines 

however, the evidence in describing the relation is still weak. Therefore, further 

investigation on stingless bee and native plant is required to provide better solution in 

plant material for landscape development. 

 

CONCLUSION 

 

Conceptually, native plants give the positive impact to the stingless bees in producing good 

quality of honey in the structure profile. The suitability of honey in plants species with the 

behavior of stingless bee in selecting the honey affect the honey production. Thus, the 

landscape design by considering native plants indicates the good quality of honey production 

by stingless bee. However, further investigation such as experimental test on the plants 

species is required for the specific plants producing the good quality of structure profile. 

Moreover, guidelines for landscape developments is required in the field of build 

environment to produce the design that support the needs of local environment especially 

stingless bee.  
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ABSTRACT 

 
The properties and biological activities of oils are depended on fatty composition. This study 

was carried out to evaluate the fatty acid composition of four different type of oils which are 

made in Kurdistan (olive oil and ginger oil) and Malaysia (Coconut Oil and sunflower), by 

using GC-MS and FT-IR. Base catalyst procedure has been used to transesterification 

reaction for preparing fatty acid methyl ester (FAME). In IR spectra, C=O strong absorption 

bans of oils at 1745 – 1746 cm-1 but C=O stretching of FAME is found at 1742 – 1743 cm-1. 

The C-H in CH2-O which present in oil, found at 1376 – 1377 cm-1. However, the new signal 

in FAME at 1435 – 1437 cm-1 which is regarded to C-H in O-CH3. The absorbance at 3008 

cm-1 shows C-H in C=C-H stretching frequency, while this peak is not found in Virgin 

Coconut Oil (VCO) because the most fatty acids in VCO are saturated fatty acids. The VCO 

oil contains the highest percentage of Dodecanoic acid (46.2 %) and Tetradecanoic acid (18.6 

%). All most fatty acid from olive oil is oleic acid (89%).  On the other hand, the sunflower 

and ginger oils contain the highest percentage of Linoleic acid (80.9 %) and (79.3 %) 

respectively. Palmitic acid and Stearic acid are found in all type of oils with the different 

ratio. The percentage of Palmitic acid and Stearic acid are between 5.3 % - 12.3, % and 2.8 % 

- 5.3 % respectively. The result shows that the VCO, Olive, and Sunflower oil are main 

sources of saturated fatty acid (SF), monounsaturated fatty acid (MSFA) and polyunsaturated 

fatty acid (PUFA) respectively but ginger oil is relatively rich in saturated and unsaturated 

fatty acids. 

 
Key words: Fatty Acid Methyl Ester, Gas Chromatography Mass Spectrometry,  Fourier-

transform infrared spectroscopy.  

 

INTRODUCTION 

Vegetable oils are the most significant nutrients and provide the energy to the human body. 

The oil help body to absorb fat-soluble vitamin and vegetable oil can reduce the risk of 

cardiovascular diseases. The main structure of oil is triglyceride which contains a single 

glycerol with three fatty acids. The properties and biological activities of oils are depended 

on fatty composition [1].Gas chromatography with the mass detector is the main technique to 

determine fatty acids in a variety of  samples [2]. FT-IR technique has been employ by 

https://www.organicfacts.net/health-benefits/oils/virgin-coconut-oil.html
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several researchers to check conversion oil to FAME. [3] , [4]. FT-IR technique has many 

advantages such as powerful, simple, low cost and fast response. According to literature 

information, there are no papers to show the fatty acid composition of oils which are made in 

Kurdistan. The aim of this study is to determine the fatty acid composition of four different 

type of oils which are made in Kurdistan ( olive oil and ginger oil) and Malaysia (Virgin 

Coconut Oil and sunflower), by using GC-MS and FT-IR.  

 

MATERIALS AND METHODS 

 

Materials 

Olive oil and Ginger oil were purchased in the local market in Kurdistan- Erbil/Iraq while the 

Sunflower oil and Virgin Coconut oil (VCO) were purchased in the local market in Malaysia-

Johor Bahru. The standards of methyl linoleate (18:2), methyl oleate (18:1), methyl stearate 

(18:0) were purchased from Sigma Aldrich-USA. All other chemicals were obtained from the 

store at University Technology Malaysia (UTM). 

 

Methods 

The transesterfication of oils were synthesized according to reference [5] with slightly 

modification. The fatty acid methyl ester of oil was synthesized by using NaOH as the 

catalyst with methanol. The total mole ratio of methanol: oil: NaOH was 7: 1: 0.15. The 

prepared sodium methoxide solution was added to the pre-heat oil and the mixture was heated 

at 40C for 90 min with a reflux condenser at constant stirring. Then the reaction mixture was 

added to the separation funnel and left to cool down. The two phases formed and the upper 

layer contained FAME while the glycerol, excess methanol and un-reacted catalyst were in 

the lower layer. After removing the lower layer, FAME was washed ten times with water and 

each time the pH of the residual water was checked until obtaining neutral pH. The total 

yields of FAMEs were between 86 – 97 % (w/w).   
 

MAIN RESULTS 

   

FT-IR Spectra   

To visualize the convert the oil to FAME, FT-IR spectroscopy was used. IR-spectra of all Oil 

and FAME are shown in figure 1. After analyses of spectra of Oils and FAME, show the 

significant difference between these two molecules. In IR spectra, C=O strong absorption 

bans of oils at 1745 – 1746 cm-1 but C=O stretching of FAME is found at 1742 – 1743 cm-1. 

The both C=O regarded to C=O in the ester. The most important reign to detect differences 

between Oil and FAME is 900 – 1400 cm-1. The C-H in CH2-O which present in oil, found at 

1376 – 1377 cm-1 and this peaks are not found in FAME. However, it can be seen, the new 

signal in FAME at 1435 – 1437 cm-1 which are regarded to C-H in O-CH3 and this peaks are 

not found in oil. Other differences between oils and FAME are explained in the figure 2. The 

signal for symmetric and asymmetric C–H stretching vibrations from methyl and methylene 

group found rang 2960-2850 cm-1. The absorbance at 3008 cm-1 shows C-H in C=C-H 

stretching frequency, while this peak is not found in VCO oil because the most fatty acids in 

VCO saturated fatty acids [6].   

 

https://www.google.iq/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwiKzvX-_cLYAhVEUbwKHYeOAGsQFgjRATAA&url=https%3A%2F%2Fwww.organicfacts.net%2Fhealth-benefits%2Foils%2Fvirgin-coconut-oil.html&usg=AOvVaw00DkKv1Qp6ZMvD3uVPQxWs
https://www.google.iq/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwiKzvX-_cLYAhVEUbwKHYeOAGsQFgjRATAA&url=https%3A%2F%2Fwww.organicfacts.net%2Fhealth-benefits%2Foils%2Fvirgin-coconut-oil.html&usg=AOvVaw00DkKv1Qp6ZMvD3uVPQxWs
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Figure 1.  IR- spectra of sunflower a-oil and b- FAME 

 

Fatty acid composition  

The GC-MS analysis was used to determine a fatty acid profile from oils. In gas 

chromatogram, the individual peaks were analyzed and MS database was used to identify 

fatty acids. The relative percentage of fatty acids which are shown in table 1, calculated 

according to total ion chromatography and computerized integrator. The fatty acid 

composition of sunflower, olive, VCO and Ginger oils are shown in table 1. 12 fatty acids 

were determined as FAME and evaluated their compositions for each different sample. In 

Mass spectra, the base peak (100%) of all saturated fatty acids is m/z = 74 and this base peak 

related to CH3O-C(=OH+)-CH2 fragment which is McLafferty rearrangement. However, the 

base peak of poly unsaturated fatty acid (PUFA) and methyl mono unsaturated fatty acid 

(MUFA) are m/z = 67 and 55 respectively. m/z = 67 is related [CH2=CHCH=CH-CH2]
+ 

fragment and m/z=55 is related to [CH2=CHCH2CH2]
+ fragment.   

 

Table 1.  Fatty acid compositions oils 

Fatty Acids (%) NO. of C Sunflower Olive VCO Ginger 

Octaic acid C8:0 ------ ------ 7.1 ------ 

Decanoic C10:0 ------ ------ 6.4 0.11 

Dodecanoic C12:0 ------ ------ 46.2 0.12 

Tetradecanoic acid C14:0 ------ ------ 18.6 ------ 

Palmitic acid C16:0 11.8 5.13 9.3 12.3 

Linoleic acid C18:n9,12 80.99 ------ ------ 79.3 

Oleic acid C18:n9 ------ 89 7.6 ------ 

Oleic acid-12hydroxy C18:n9,12OH ------ ------ ------ 2.8 

Stearic acid C18:0 5.03 2.8 3.3 4.12 

Cis-13-Eicosenoic acid C21:1n13 0.38 1.3 ------ ------ 

Eicosenoic acid C20:0 0.47 0.6 ------ 0.44 

Docosanoic acid C22:0 0.49 0.4 ------ 0.39 

 

 

CONCLUSION  

 

In conclusion, GC-MS and FT-IR are the suitable techniques to determine the fatty acid 

composition from oil. The result shows that the VCO, Olive, and Sunflower oils are main 

sours of saturated fatty acid (SF), mono unsaturated fatty acid (MSFA) and poly unsaturated 

fatty acid (PUFA) respectively. This study has shown that Ginger oil is relatively rich in 

saturated and unsaturated fatty acids.  
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ABSTRACT 

Geoparks are increasingly being promoted as geotourism destinations.  A geopark status is 

awarded by UNESCO for a qualified destination based on certain number of criteria.  In 

theory, geopark status creates several economic benefits such as new job opportunities in 

tourism, more business activities and additional incomes especially to the local people.  

Geoparks must also protect sites of ecological, archaeological, historical or cultural value. 

Therefore, being a geopark destination should promote sustainable tourism practices among 

local community.  This paper discusses the issues and challenges of making a geopark status 

as a destination brand to promote sustainable tourism.  It briefly describes the process of 

obtaining geopark status based on the experience with Langkawi Island, Malaysia which was 

designated in 2007.  Thirty five individuals were interviewed representing various important 

stakeholders such as different level of managers of a development authority, National 

Tourism Organization, tourism operators and local community concerning their expectations, 

government initiatives, and acceptance towards promoting Langkawi Geopark as a brand.  

Results indicate that most of the stakeholders support and accept the Langkawi Geopark as a 

global brand that recognised by UNESCO.  However, most of them are still confused about 

the Geopark concept in terms of its implementations and the actions needed to protect the 

brand.   More concerted efforts are needed to create the Geopark brand awareness especially 

among local community and business operators.  It is necessary to educate these stakeholders 

about the benefits of having the geopark status in order to use the brand to promote 

sustainable tourism development on the island. 

Key words: Geopark, destination brand, Langkawi, sustainable development, Malaysia 

 

INTRODUCTION 

Geotourism is a new type of niche tourism that emphasizes on geology and landscape [1] and 

it requires tourists participation in a specific activity at a specific location [2].  The list of 

geoparks locations are growing and currently the total number of listed geoparks is 120 

located at 33 different countries [3]. Global Geoparks locations are mostly observed in 

Europe and China but of lately they have spread out world widely across the continents. 

Geotourism only attracts a particular market segment primarily those tourists who have 

interests on spectacular, landscapes and and geological materials such as fossils and minerals 

mailto:fadil@umk.edu.my,
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in-situ and in museums.  As reported by [4], practicing geopark concept encourage a selected 

destination to generate more income to the community through geotourism.  Geopark also 

promotes sustainable tourism development among local and regional communities [1]. 

 

Following the article from [5] on the World Heritage Site (WHS) as a designated destination 

brand, this paper argues that a destination which has been awarded as a geopark status also 

potentially become a successful brand.  Therefore, the aim of this paper is to discuss the 

concept of geopark as a destination brand that create unique values to a destination.  Using 

Langkawi Island, Malaysia, the 52nd Global Geopark in the world as a research context, this 

paper explains the issues and challenges faced by the brand authority and its relevant 

stakeholders in promoting the geopark status as a brand.  Langkawi Island was declared as a 

global geopark destination by the Global Geopark Network (GGN) since 2007. 

 

MAIN RESULTS 

In order to get the views from the multiple stakeholders towards Langkawi Geopark brand 

received in 2007, it was decided to conduct field interviews with different stakeholders 

groups such as senior officers of a DMO, tourism operators, local NGOs and community 

leaders. All participants were selected based on their experience, knowledge and their 

roles in supporting the brand from the internal stakeholders’ perspective. A total of thirty 

five participants were contacted to participate in the study.  Official letters were sent 

through emails to senior managers’ in charge of tourism asking the person and other 

related officers to participate in the study.  A separate letter was sent to the CEO of the 

development authority through his personal assistant also by email for the same purpose.  

A follow up phone call was made a week after the email was sent to reconfirm the 

interviews which would take place in Langkawi.  Details number of the participants 

representing the multiple groups of stakeholders are shown in Table 1.  

Table 1. Details of participant interviewed 
Organization/Individuals Number 

 

1. Government  

• Langkawi City Municipal Council-Local authority 

• Federal – LADA (Different level of managers from multiple divisions) 

• Federal – Tourism Malaysia 

• State Legislative Assembly Member 

 

2. Tourism Associations (Industry and NGOs) 

3. Tourism Operators (Attraction sites, hotels) 

4. Local Residents and their Representatives 

 

 

 

1 

8 

3 

1 

1 

3 

14 

4 

                                                                                                                Total 35 

 

Based on thematic data analysis, there are three themes that emerge from the data.  The 

following are the themes identified from Langkawi Geopark case study; high support both 

from government organizations and the island community toward the Geopark as a brand; 

lack of consistent effort by the brand authority to educate the Geopark brand among the 

community; and increase engagement with the local community and operators to support 

the brand. 
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CONCLUSION 

 

The conflicts among various stakeholders in terms of brand acceptance are very much 

highlighted in the branding literature.  Different stakeholders have different perceptions and 

interests towards the brand.  However, as expected, the local community perceptions towards 

the brand are indifferent.  They would support any slogan proposed by the authority as long 

as it make different to the tourist numbers and the business they are involved with.  

Therefore, the authority needs to exert their roles in educating the general local community 

about the important of the Geopark brand in developing a sustainable tourism development.  

Local engagement with the Geopark programs and activities attitudes towards preserving the 

environment and appreciating natural beauty of the island is one of criteria measured during 

Geopark revalidation every four years.  The attitudes of local people must change.  However, 

to change the attitudes of the local community let alone their behavior may take time.  

Educating the public with the basic knowledge of environmental preservation is of utmost 

important.  The authority also has to actively promoting the Geopark brand at the grass root 

level by organizing activities that require participation from the island community.   
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ABSTRACT 

This paper presents the comparison on the reduction of particulate matter less than 2.5µm 

(PM2.5) emission from a retrofitted and non-retrofitted multicyclone. The multicyclone unit 

was retrofitted with an additional suction stream attached to the dust hopper of the unit where 

20% of the total volumetric air flowrate was extracted. The results showed that the 

concentration of PM2.5  was reduced in the emission by 12 - 50% depending on the inlet 

mass loading of the sample. The Computational Fluid Dynamics(CFD) simulation of the 

experiment illustrates the particle movement in the dust hopper which further explained the 

possibility on the  reduction of PM2.5 emissions. The study suggests that the emission of 

PM2.5 can be reduced by applying a suction stream at the dust hopper of a multicyclone 

enhancing the performance of PM2.5 collection. 

Key words: Multicyclone, PM2.5, Modify, Emission 

 

INTRODUCTION 

Multicyclone is an air pollution control device consist of small-diameter cyclones arranged in 

parallel with a common gas inlet and outlet to clean contaminated industrial flue gas. It is 

widely used due to its simplicity, low maintenance and low operating costs with wide range 

of operating conditions[1–3]. It employs centrifugal force generated by a spinning gas stream 

to separate the particulate matter from the carrier gas. Unfortunately, multi cyclone is 

efficient to collect coarse rather than fine particulate size fraction. However, since the 

existing multi cyclone has low performance on fine particulate emission, therefore it is being 

retrofitted with a motivation of reducing the emission of particle especially those less than 

2.5µm size fraction. 

 

METHODS 

Figure 1 presents the experimental setup of the pilot plant scale unit of a multi cyclone 

mailto:ruwaida.kl@utm.my
mailto:amr@amr.com.my
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system with modified component of an additional suction stream attached to the dust 

hopper[4]. Sample of palm oil mill boiler fly ash (POMBFA) with particle of ≤100 µm was 

tested at 20% suctions with respect to the total cyclone air volumetric flowrate which 

corresponds at inlet velocity of 6m/s. Particle inlet mass loadings of 0.4 and 0.6 g/m3 were 

applied under the experimental conditions. The size segregated particle mass concentration 

was iso-kinetically measured at the stack emission of the pilot plant using Dekati™ following 

the USEPA Method 17 where the emission of PM2.5 concentration was determined with and 

without suction. In addition, the experimental data was fitted in CFD simulation to explain 

the phenomena of the particle movement in the unit.   

 

 
Figure 1. The Retrofitted Multicyclone Unit 

 

 

RESULTS 

Figure 2 presents the PM2.5 emission concentration of a retrofitted compared to non 

retrofitted multicyclone at two inlet dust loadings at 20% suction which showed that there 

was a reduction in PM2.5 concentration upon applying the suction stream. It is observed 12 

to 50% of PM2.5 emission was reduced under the retrofitted condition and that the 

application of a simple technique as in the experiment able to reduce fine particulate 

emission.   

 

 
Figure 2. PM2.5 Emission concentration at different inlet concentration at 20% suction 
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Fig 3 shows the velocity profile of PM2.5 between the two multicyclones which clearly 

showed PM2.5 travel out from the dust hopper into the suction stream. PM2.5 tend to gain its 

speed as it is nearing the suction stream hence verifying the reduction of PM2.5 emission 

from the modified unit.  

 

 
Figure 3. The PM2.5 velocity in the retrofitted and non-retrofitted multicyclone at inlet 

loading of  0.4g/m3 at 20% suction 

 

CONCLUSION 

The presence of suction stream at the dust hopper of a retrofitted multi cyclone reduces 

between 12 and 50% of PM2.5 emission concentration in the retrofitted unit. The application 

of CFD as a simulation tool proved to be useful in explaining particle reduction in the 

multicyclone. The finding suggests that a simple technique of applying the suction stream in 

this case able to increase the  collection of PM2.5 and eventually reduces fine particulate 

emission from the unit.   
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ABSTRACT 

 
According to Social Security Organisation and Department of Occupational Safety and 

Health Malaysia, the construction sector is one of the critical sectors that contribute to the 

highest number of accident cases. The number of contractors that been registered with 

Construction Industry Development Board increasing from time to time and the accident and 

incident cases also keep rising. In 1930, William Heinrich already comes out with a theory 

that being called as behavior-based safety (BBS). According to the theory, accidents will not 

suddenly happen unless it caused by the unsafe acts, unsafe conditions or both. This paper 

will show the relationship of BBS and safety awareness at the construction site in Malaysia. 

Either than that, further discussion towards the main cause of unsafe acts that contributes to 

increasing the number of accident cases at the construction site. From the previous research 

that been done, by applying BBS at the construction sites it can make the workers more 

aware about their own safety, reduce the cost of hospitalization and treatment at the hospital, 

produce the more quality of a product (the building that been build) and increase the 

performance of work. 

Key words: Behavior-based Safety, Safety Awareness, Construction, Unsafe Acts, Site 

Employee 

 

INTRODUCTION 

In many countries, a major problem in public health is occupational accidents. Normally 

it will involve employees and employers at the workplace that cannot hold and control the 

situation. Malaysia also facing with the same problem. This is because from the previous 

finding showed that number of accident in construction site was continuously happen and 

sometimes increase from time to time. Thus, it shows that in Malaysia, this problem also 

became as one of the major problem that cannot be void including stated the increasing 

number of accidents and death of the works during working hours. This is truly can be 

prove by the report from Social Security Organisation and Department of Occupational 

Safety and Health Malaysia. According to Social Security Organisation, there is 317,895 

accidents cases been reported under construction sector from the year 2012-2016. While 

according to Department of Occupational Safety and Health Malaysia there are 5,246 

accidents cases been reported under construction sector from January until October 2017. 

Moreover, Department of Occupational Safety and Health Malaysia also recorded that 

there is 246 accidents cases that been reported under the state of Selangor. Selangor is 
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one of the states that contributed highest number of accidents compared to other states. 

Thus, this study will provide details of description on how to improve the individual 

safety behavior and also reduce accident cases at the construction sites.  

 

METHODOLOGY 

 

The scope of this study will be focus on Non-Residential Construction for contractors 

grade G7 around Selangor Malaysia. All the questionnaires will be answering by Safety 

and Health Officer, Site Safety Supervisor, Safety Manager, Safety Engineer and other 

Engineers and Supervisors that working at the construction sites. Data analyses were 

performed using SPSS for all variables in the questionnaires. There are 9 variables that 

been test in the behavior-based safety (BBS) questions and 4 variables been test in the 

Safety Awareness questions. Each and every variable have different number of items in 

the questions.  
 

MAIN RESULTS 

 

Bivariate correlations were computed to evaluate the relationship between Behavior 

Based Safety (BBS) (independent variables) and safety awareness (dependent variables). 

The entire hypothesis of this research indicates that they are positive relationship between 

behavior-based safety (BBS) and safety awareness. The inter correlations were presented 

in Table 1. 

 

Table 1. Correlations of Behavior Based Safety and Safety Awareness. 

Variables Behavior Based Safety Safety Awareness 

Behavior Based Safety - 0.371** 

Safety Awareness 0.371** - 

 

According to Sulzer-Azaroff and Austin [1] reviewed 35 studies on the impact behavior 

based safety and safety awareness on incidence rated and found that 32 reported reduction in 

injuries following implementation of behavior based safety (BBS) system. From the finding it 

shows that the awareness of construction workers increase the risk tolerance and, therefore, 

the frequency and severity of accidents [2]. 

 

CONCLUSION 

 

By having all the above data, it showed that there is relationship between Behavior Based 

Safety (BBS) and Safety Awareness in order to reduce the number of accident and incident 

cases at the construction sites. The action that need to be taken not only from the government 

or the employer but the workers are the main character in reducing accidents because they are 

the one that working in the construction site. Last but not least, everybody that involve in the 

construction company must take a serious action regarding the behavior-based safety (BBS) 

and safety awareness because it will give big impact to the company reputation and quality of 

products that been produced. 
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ABSTRACT 

Simplification process used to simplified map objects in cartographic generalization. 

Tolerance value play important role in simplification process which it helped determines 

either to preserve or reject points of map objects in a simplification process. A good 

simplification process demanding fast computing time. The swarm intelligent, fish swarm 

algorithm (FSA) is implemented in standard simplification and named as FSA-Simplification 

in order to improve the performance of computing time. The implementation involved main 

components in FSA which is FSA parameters. Based on the implementation, shows FSA-

simplification has reduced the computing time by 9% to 12% that leads to a better 

simplification result compared to standard simplification. This proven that FSA-

Simplification gives better result performance for a simplification process.  

Key words: Simplification Process, Fish Swarm Algorithm, Tolerance Value 

 

INTRODUCTION 

Cartography generalization is the process map data is manipulated which the essential 

characteristics of objects from map are preserved even been represented in various scale 

based on cartographic specifications. Simplification is the method offered in cartographic that 

helps removing unnecessary details of object without destroying its essential characteristics 

[13, 15, 18, 19]. Simplification determine point either to retain or reject and reject the 

redundant points to ensure the best result of the object without destroying its essential shape 

can be displayed (refer Figure 1) [9].   

 

 
Figure 1. Simplification Method 

 

In simplification process, the original characteristics of the object such as orientation, 

convexity and structure are preserved [14]. Based on Figure 1, some points of the objects are 

eliminated during the simplification process.  As an example, before the simplification 
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process, the representation one of the objects in Figure 1 is   .  During the simplification 

process, the curve lines of the object ( ) are eliminated because they are unnecessary 

characteristics of the object, .  After the result of simplification process for the is, .  

The further discussion about the simplification process is discussed on the next section. In 

simplification, line presentation also known as polyline and it is vector data model which XY 

coordinate system as the fundamental unit.  The XY coordinates are referring to points of 

object or also as object characteristics [1] that indicate latitude and longitude of the object.  

Based on it, the most suitable XY coordinates should be selected to serve best result from the 

vector data model. Tolerance value is a must parameter in a simplification process. Followed 

by the computing time. Based on previous studies, the focused on simplification outcome by 

ignoring the computing time and the importance of the tolerance value.  In order to conquer 

the neglects, optimization method offer the solution.  Generally, optimization techniques has 

been conquered in many fields and swarm intelligent approach highly recommended 

nowadays. Basically, Fish Swarm Algorithm (FSA) has the highest rank for the most 

convince in handling optimization problem [2,12, 23]. FSA is a swarm intelligence 

evolutionary computation technique proposed by Dr. Xiaolie Li inspired by the natural 

schooling of fish which has higher plotting time.  In this research, FSA is explored to 

improve simplification process by concerned the process time.  This research is considered as 

a new contribution in cartographic as there is no attempt yet made based on FSA. Next 

section will briefly discussed on FSA.  

 

MAIN RESULTS 

Experimental results are based on the roads Miri, Sarawak data from Jabatan Ukur dan 

Pemetaan Malaysia (JUPEM). The roads represent the map object representative and 

undergo simplification process with tolerance values, 10, 20, 30, 40, 50, 60, 70, 80, 90 

and 100. The roads in Miri, Sarawak by ratio 1:1000 is displayed in polyline data type. 

The experiment of simplification process using FSA-Simplification approach was done in 

10 sets where each set involved 10 run times. Therefore, total experiments are 100 runs 

times and fortunately by implementing try number, each set performed 10 runs times in 

an experiment execution. As the result every experiment execution gives average 

computing time for 10 run times. This means for 100 run times only 10 experiment 

executions are needed.  Table 1 and Table 2 record the final computing time of FSA-

Simplification with and without try_number by different tolerance value.  Finally, the 

best performance result between FSA-Simplification with and without try_number were 

compared to Standard Simplification approach. 

 

Table 1. Computing Time of FSA-Simplification with Different Tolerance Value 

Tolerance Value (TV) Average Time (s) 

10 0.51833 

20 0.50343 

30 0.49545 

40 0.49159 

50 0.49066 

60 0.48865 

70 0.48777 

80 0.48322 

90 0.48134 

100 0.47853 
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Based on Table 1, final result of FSA-Simplification for a simplification process with 

different tolerance value is recorded. The final computing time is based on the average 

computing time for 100 runs times of experiments. Referring to Table 1, large value of 

tolerance value takes longer time for a simplification process compare to small value of 

tolerance value. As example tolerance value 10 takes 0.51833s and tolerance value 100 takes 

0.47853. This explained the small value of tolerance demands high percentage of preserving 

original map object points or characteristics and vice versa for large value of tolerance.  

However, the essential points or characteristics of map object should been preserved so there 

is a need to define quality of tolerance value. As mentioned earlier, in FSA-Simplification 

try_number parameter is added to accelerate exeperiment execution of 100 runs. Here the The 

results of computing time without the try-number (Refer Table 2).  

 

Table 2. Computing Time Based on Different Tolerance Value without Try_Number 

Tolerance Value (TV) Average Time (s) 

10 0.55833 

20 0.53343 

30 0.52045 

40 0.51059 

50 0.49866 

60 0.49065 

70 0.48727 

80 0.48572 

90 0.48414 

100 0.48135 

 

Based on Table 1 and 2, clearly we can see FSA-Simplification with try-number variable can 

produce simplification result in short time. However, the difference computing time of each 

tolerance value between with and without try-number only in small second gap. Here are the 

differences for tolerance 10 is 0.04000s, tolerance 20 is 0.03000s, tolerance 30 is 0.02500s, 

tolerance 40 is 0.01900s, tolerance 50 is 0.00800s, tolerance 60 is 0.00900s, tolerance 70 is 

0.01050s, tolerance 80 is 0.00250s, tolerance 90 is 0.00280s and tolerance 100 is 0.00282s. 

Therefore, FSA-Simplification with try number is considered as good implementation to 

shorten computing time. Then, the result of FSA-Simplification with try_number is compared 

to Standard Simplification result. The result as shown in Table 3.  

 

Table 3. Comparison Result Between Standard Simplification and FSA-Simplification 
Tolerance 

Value (TV) 

Performance 

Difference (s) 

Percentage of 

differences (%) 

Percentage the improve 

performance (%) 

10 0.055483 5.548300 9.669178 

20 0.056579 5.657885 10.10321 

30 0.060406 6.040623 10.86724 

40 0.061457 6.145685 11.11241 

50 0.061742 6.174169 11.17696 

60 0.063177 6.317681 11.44867 

70 0.061358 6.135801 11.17372 

80 0.065485 6.548487 11.93444 

90 0.06509 6.508995 11.91186 

100 0.066748 6.674772 12.24105 
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CONCLUSION 

Standard simplification can be considered as good practice for simplification process. 

However, FSA-Simplification shows improvement in computing time by implementing FSA 

in standard simplification. The percentage difference of computing time between standard 

simplification and FSA-Simplification is from 5.548% to 6.675%.  This also indicates the 

performance improve from 9.670% to 12.241%.  As stated, FSA consists of two main 

components which are parameter and function.  For future work, FSA can be considered to be 

implemented in other polyline simplification.  The implementations of FSA can be either in 

fast total least square (FTLS), semantically enriched line simplification (SELF), douglas 

peucker Algorithm (DPA) or others.   However, for the purpose on improving the limitation 

of FSA-Simplification, FSA in DPA is recommended.  
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ABSTRACT 

The rapid urbanization has led the construction sector being one of the major sectors traded in 

the stock market price worldwide. However, the majority of stock market price is 

nonstationary.  As the conventional approach in handling nonstationary is usually through 

stationary transformation, nevertheless this may lead to the loss of data originality. To 

overcome this, a more direct approach of non-transformed via principal component technique 

is of interest. In this study, the nonstationary stock market price was reduced by using 

generalized dynamic principal component (GDPC), which adapts Brillinger dynamic 

principal component (BDPC) concept based on the reconstruction of the time series. The data 

applied is derived from the most recent two-years (2016-2018) weekly observations of nine 

stock market prices in construction sector of seven different countries. These countries 

comprise of Hong Kong, Malaysia, New Zealand, Shanghai, Switzerland, Thailand and the 

U.S. as to observe a wider scope of the construction sector stock market price across regions. 

Stationarity test was first performed on the construction stock market price. Next, the 

principal component analysis carried out were two-based, transformed using ordinary 

principal component (OPC) and BDPC, whereas the non-transformed approach is GDPC. 

Although one of the mean squared error for OPC showed lower value than BDPC, yet, it has 

the highest value among the three techniques. Meanwhile, BDPC showed higher percentage 

of explained variance in the first component, with an average difference of 25% as compared 

to OPC. Notwithstanding, GDPC showed the highest explained variance in comparison with 

the transformed approach with the lowest value is at 82.5%. Hence, overall, a non-

transformed technique may also achieve better result performance than the transformed 

technique.  

Key words: Generalized Dynamic Principal Component, Construction Stock Market Price, 

Nonstationary, Non-transformed, Time series data 

 

INTRODUCTION 

Construction is one of the most important sectors that contributes positively to the growth and 

development of a country by the construction of buildings and materials supplying. As a 

matter of fact, the stock market price listed construction as one of the most leading sectors all 
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around the world. However, the majority of stock market price are nonstationary including 

the construction stock market price caused by the interrelated factors[1], [2]. Over the years, 

prior to analysis, most studies transformed the stock market price into stationary form. Some 

of the common approach of stationary transformation are first difference [3], linear [4] and 

also log-transformation [5]. Nonetheless, this action may cause the loss of data originality. 

Throughout the years, several studies have been carried out on nonstationary time series via 

principal component technique [6], [7]. Nevertheless, a direct application in handling 

nonstationary is through non-transformed method, known as generalized dynamic principal 

component (GDPC) [8] which was developed based on Brillinger dynamic principal 

component (BDPC). The data of this study consist of nine stock market price listed under 

the construction sector. This includes 1800.HK (Hong Kong), 3336.KL and 4677.KL 

(Malaysia), FBU.NZ (New Zealand), 600170.SS and 600266.SS (Shanghai), IMPN.SW 

(Switzerland), CCP.BK (Thailand) and STRL (U.S.). These stock market prices were 

based on weekly observations of a two-year period from 1st January 2016 until 1st January 

2018. Prior to analysis, stationarity test was performed as to ascertain the nonstationary 

pattern of the series. It is worth noting that the stock market price is transformed to 

stationary for OPC and BDPC, whereas GDPC uses the data directly without the 

transformation. Figure 1 showed the weekly plotted construction stock market price. 

Meanwhile, Table 1 showed the information criterion for the construction stock market price. 

As well as the performance between the transformed and non-transformed principal 

component technique based on the mean squared error (MSE) and percentage of explained 

variance is shown in Table 2. Overall, the non-transformed method has better performance as 

compared to the transformed method. 

 

MAIN RESULTS 

 
Figure 1. Nine weekly construction stock market price between 1st January 2016 to  

1st January 2018 

 

In Table 1, several lags were considered to reconstruct the construction stock market 

price series and were tested using both Akaike information criterion (AIC) [9] and 

Bayesian information criterion (BIC) [10]. Therefore, based on this, the model that is 

chosen throughout consist of the original stock market price and lags k = 3. 
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Table 1. Information criteria of the construction stock market price 

Stock Market Price AIC BIC 

1800.HK 971.28 981.74 

3336.KL 969.62 980.08 

4677.KL 975.07 985.53 

FBU.NZ 970.56 981.02 

600170.SS 974.64 985.10 

600266.SS 974.55 985.02 

IMPN.SW 970.96 981.42 

CCP.BK 975.75 986.21 

STRL 974.78 985.24 

 

From Table 2, the MSE for OPC recorded the highest value as compared to the other two 

methods. Although BDPC showed lower MSE for IMPN.SW stock market price than in 

GDPC, however, the remaining eight stock market price have the lowest MSE of all. Thus, 

this suggest that the non-transformed method have better model performance than of the 

transformed method. 

 

Table 2. Mean squared error and the percentage of explained variance of transformed  

and non-transformed method 

  MSE   Percentage of Explained Variance 

Stock Market Price OPC BDPC GDPC 

 

OPC BDPC GDPC 

1800.HK 13.042 6.240 0.082 
 

57.1 83.3 93.4 

3336.KL 1.135 1.714 0.002 

 

59.9 87.2 89.6 

4677.KL 10.962 1.378 0.001 

 

57.5 67.7 94.7 

FBU.NZ 11.387 4.091 0.066 

 

50.9 82.4 95.8 

600170.SS 7.180 3.556 0.011 

 

59.3 94.7 85.4 

600266.SS 11.420 1.786 0.211 

 

50.3 76.6 88.9 

IMPN.SW 6.520 2.573 2.914 

 

52.1 79.1 93.9 

CCP.BK 20.846 5.835 0.001 

 

53.1 77.7 94.9 

STRL 42.643 26.556 0.329 

 

52.3 92.4 97.7 

 

As for the purpose of demonstration, the percentage of explained variance is considered only 

for the first component [11]. In Table 2, the average percentage of explained variance in the 

transformed method OPC is almost 55%. Meanwhile in BDPC, only 600170.SS and 

IMPN.SW construction stock market price have higher percentage of explained variance at 

90% above. The lowest percentage of explained variance is at 67% for 4677.KL stock market 

price in BDPC. Nevertheless, the non-transformed method had higher explained percentage 

in all its nine-construction stock market price. Therefore, this indicate that much more 

information can be obtained from the non-transformed method as compared to its 

counterpart. 

 

CONCLUSION 

 

GDPC tackles the nonstationary that exist in the stock market price through the 

reconstruction of the series via principal component technique. Furthermore, the non-

transformed approach had shown that it performs much better than of the transformed series 

in both OPC and BDPC. As well as, it is also able to provide higher percentage of explained 

variance in the first component of the construction stock market price. Therefore, the findings 

indicates a non-transformed approach performs much better than the transformed method. 
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Thus, future study should be extended to other sectors in the stock market price as well. 
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ABSTRACT 

Many countries around the world including Malaysia are considering adopting nuclear power 

to cater to the increasing demand of electricity usage. In implementing a nuclear power plant 

(NPP), strict regulations and guidelines by the International Atomic Energy Association 

(IAEA) and International Commission on Radiological Protection (ICRP) need to be fulfilled 

before any construction license is given for a new nuclear power program. One of the 

assessment include the estimation of potential radiological risks to both humans and 

environment from routine and accidental release of radioactive effluent from the NPP. In this 

work, simulations of radionuclide dispersion from a hypothetical NPP site in Mersing, Johor 

will be presented. The simulation is performed based on the Lagrangian atmospheric 

dispersion model using the HYSPLIT software. The radioactive effluent release rate is 

approximated to the value found in the Fukushima Dai-ichi accident in 2011. Meteorological 

data of 2013 are utilized in this study. Simulation results shows that the dispersion of 

radioactive effluent from the hypothetical NPP can potentially affect areas around Johor 

Bahru district, Singapore and even some areas in Indonesia.  
 
Key words: Lagrangian dispersion model, Atmospheric dispersion, nuclear accident, 

Emergency respond plan 

 

INTRODUCTION 

In 2014, a total of more than 2,400 billion kWh of electricity were produced around the globe 

by using nuclear power [1]. Many countries around the world including Malaysia are 

considering to adopt nuclear power to cater the increasing demand of electricity usage. The 

pioneer nuclear power plant (NPP) in Malaysia is expected to generate 1000 kW of electricity 

and is targeted to start operating in 2030 [2-3]. Researches have been performed to identify 

potential sites for the construction of NPP throughout the whole of Peninsular Malaysia [4]. 

A major theme of their work is the radiological protection to human and environment in the 

case of nuclear accident. The selected site(s) should adhere to strict regulations and 

guidelines set by the International Atomic Energy Association (IAEA) and International 

Commission on Radiological Protection (ICRP) [5,6]. 

 

One important method to assess the suitability of the NPP site is through the radionuclide 

analysis performed using some dispersion models. Such research works have been performed 

and reported for e.g. in the work of Ref. [7,8] in Mersing, Johor and Lumut, Perak using the 
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Gaussian Plume Model (GPM). Figure 1 summarizes the locations of potential NPP sites in 

Malaysia whereby the dispersion analysis has been performed. 

 

 
 

Figure 1. Potential NPP site in Peninsular Malaysia Ref. [9]. There are four candidate 

NPP site, two in Selangor state and each one in Perak and Johor.  

 

In the work of Ref. [7,8], the studies were performed using a rather simple simulation set-up 

in that only the annual average wind speed and direction were considered. More realistic 

simulation set-up is needed since these two parameters would not be able to provide an actual 

representation in the event of an accident. Furthermore, the simple GPM approach do not 

allow for fluctuation of wind direction and thus making it less relevant for real-time 

assessment. Unlike Lagrangian model, this model taken into consideration of the 

concentration due to the turbulence of the wind components, mean fluid velocity and also 

molecular diffusion. The term Lagrangian means that the dispersion is carried out in 

reference frame moving along with the trajectory [10-13].   

 

The aims of this work is to determine the affected areas due to radioactive effluent emission 

after a hypothetical nuclear accident in Mersing, Johor by using Lagrangian model. Second 

emphasis is given to the variation in the dispersion pattern according to the month of 

occurrence of the accident. Other than that, we will be assessing the dispersion pattern of 

radioactive effluent in Peninsular Malaysia and neighboring countries if it is affected. This 

paper is organized as per follows. Section 2 provides a general information regarding the 

Lagrangian model and its application in HYSPLIT software. The analysis will be in Section 3 

with the focus on the study area and methodological data. Results and discussion will be in 

Section 4 and finally the conclusion for the analysis is given in Section 5. 

 

MAIN RESULTS 

 

In this work, we will share the deposition of Cs-137 from hypothetical NPP in Mersing, 

Johor. The release rate is approximated to the value from the Fukushima Dai-ichi 

accident. A sample of our results is shown in Figure 2 for a nuclide accident occurring in 

January 2017. For this sample calculation we assume that the radionuclide is released into 

the atmosphere at the rate of 1x1020 Bq/sec for 3 hours from the start of the accident. 
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In our presentation we will show the deposition pattern for hypothetical accident that 

occur in other months of 2017. More importantly the dose rate to the public will be 

estimated from the dispersion pattern.  

 

 

 
 

Figure.2 The movement of Cs-137 radionuclide effluent which was released from 

hypothetical NPP in Mersing, Johor. The release of Cs-137 radionuclide effluent affects 

Kalimantan, Indonesia within 5 days from the initial release day.  

 

 

CONCLUSION 

 

In this paper, we investigate the deposition of Cs-137 effluent which was released from 

hypothetical NPP in Mersing Johor. The dispersion of the radionuclide was also found to 

spread to more areas in Borneo Island and neighboring countries within 3 days from the 

initial accident in the month of January. We estimated that the impact of dispersion will be 

differ in each month due to the wind speed and direction especially in monsoon season 

month. The dose rates due to the deposited radionuclide will be estimated for some major 

countries in the region.  

 

Acknowledgment: The authors would like to thank the Universiti Teknologi Malaysia for 

providing the Potential Academic Staff (PAS) grant (grant number Q.J130000.2726.02K70) 

for this research. Nurlyana appreciation also goes to the Universiti Teknologi Malaysia 

(UTM) for the ZAMALAH financial support. 

 

REFERENCES 

1. Facts and Figues, Nuclear Generation by Country, World Nuclear Association Website (http://www.world-

nuclear.org/information-library/facts-and-figures/nuclear-generation-by-country.aspx), (2015) Extracted on 

http://www.world-nuclear.org/information-library/facts-and-figures/nuclear-generation-by-country.aspx
http://www.world-nuclear.org/information-library/facts-and-figures/nuclear-generation-by-country.aspx


 

SCIENCE AND TECHNOLOGY                                                                                  467 

14 February 2018 

2. PEMANDU, Chapter 6: Powering the Malaysian Economy with Oil, Gas and Energy Economic 

Transformation Programme: A Roadmap for Malaysia, Jabatan Perdana Menteri (2010), 183-221 

3. Basri, N., Ramli, A., Aliyu, A.S., Malaysia Energy Strategy Towards Sustainability: A Panoramic Overview 

of The Benefits and Challenges, Renewable and Sustainable Energy Review (2015), 1094-1105 
4. Basri, N., Ramli, A., Aliyu, A.S., Selection of Possible Candidate Area for Nuclear Power Plant In Johor, 

Malaysia. Journal of Nuclear and Related Technologies (2012), 56-63 

5. International Atomic Energy Agency (IAEA)., Site Survey and Site Selection For Nuclear Installations. 

{IAEA Safety Standard Series,No.SSG-35 (2015). 

6. Atomic Energy Licensing Board (AELB)., Guideline For Site Selection For Nuclear Power Plant. Atomic 

Energy Licensing Board. (2011). 

7. Shamsuddin, S. D., Basri, N., Omar, N., Koh, M. H., Ramli, A. T., Hassan, W.M.S.W., Radioactive 

Dispersion Analysis For Hypothetical Nuclear Power Plant (NPP) Candidate Site In Perak State, Malaysia, 

EPJ Web of Conferences (2017). 

8. Shamsuddin, S. D., Basri, N., Omar, N., Koh, M. H., Development of Radionuclide Dispersion Modeling 

Software Based On Gaussian Plume Model. MATEMATIKA (2017), 149-157. 

9. Basri, N.A., Tinjuan dan Pemilihan Calon Tapak Loji Janakuasa Nukelar di Semenanjung Malaysia, 
Universiti Teknologi Malaysia, Ph.D. Thesis, 2018. 

10. Leelossy, A., Molnar, F.Jr., Izsak, F., Havasi, A., Lagzi, I., Meszaros, R., Dispersion modeling of air 

pollutants on the atmosphere: a review. Cen. Eur. J. Geosci (2014), 257-278. 

11.  Holmes, N.S., Morawska, L., A review of dispersion modelling and its application to the dispersion of 

particles: An overview of different dispersion models available. Atmospheric Environment (2006), 5902-

5928. 

12.  Stohl, A., Forster, C., Frank, A., Seibert, P., Wotawa, G., Thehnical note: The lagrangian particle dispersion 

model FLEXPART version 6.2. Atmos. Chem.Phys (2005), 2461-2474. 

13. Baumann, R., Schlager, H., Lagrangian modeling of transport and dispersion of air constituents. 

Atmospheric Physics. (2012), 381-399. 

 

 

  



 

SCIENCE AND TECHNOLOGY                                                                                  468 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

THE DEVELOPMENT OF ANODE MATERIAL FOR MICROBIAL 

FUEL CELL 

Ummy Mardiana1, Buchari2, Henry Setiyanto2 and Christophe Innocent3  
 

Chemistry Research Group,Institute of Health Science Bakti Tunas Husada, Tasikmalaya, 
INDONESIA 

Analytical Chemistry Research Group, Bandung Techology of Institute,Bandung, INDONESIA 

(E-mail: mardiana.ramdan@gmail.com, buchari@chem.itb.ac.id) 
Analytical Chemistry Research Group, Bandung Techology of Institute, Bandung, INDONESIA 

(E-mail : henry@chem.itb.ac.id) 

Institut Européen des Membranes, Université de Montpellier, Montpellier, FRANCE 
(E-mail : christophe.innocent@iemm.univ-montp2.fr) 

 

 

ABSTRACT 

New strategies are proposed for development of anode material for Microbial Fuel Cell 

(MFC). The immobilization of mediator  has been studied and applied  in MFC based yeast 

as biocatalyst. Neutral red has been choosen  as mediator for electron transport in MFC. The 

formation of polyneutral red layer  at the surface at anode has been conducted using 

electropolymerization and resulting  anode modified  were characterized by 

chronoamperometry. Yeast in solution oxidized glucose and generates a current by direct and 

mediated electrons transfer from yeast cells to the carbon electrode. The result substantiated 

that immobilization by electropolymerization of mediator for MFC could be a promising 

method to product green electricity and reduce the using of mediator in solution which could 

give the contribution to environmental pollution.  

Key words: Anode modification, immobilization, Neutral red, MFC, Bioenergy 

INTRODUCTION 

Energy, in any form, plays the most important role in the modern world. We need energy, 

especially electrical energy in our daily needs of life. We have been completely dependent on 

conventional energy sources such as coal and oil for quite a long time. This situation has 

encouraged  many researchers to exploit the renewable energy sources.  The technology is 

known as Microbial fuel cell (MFC).   The production of energy from   renewable substrates, 

such as biomass, is important for creating sustainable energy production and reducing global 

emissions of CO2 [1]. 

  

In this study, we focus to improve the MFC based yeast as biocatalyst through the synthesis 

of anode material. As we know that yeast couldn’t transfere electron directly, so the present 

of mediator is really needed. The indirect mode where the electrons transfer occurs from the 

bio agent to the anode via a chemical used as mediator. A problem encountered is that energy 

produced from yeast fuel cell is remaining too low, mainly due to the very low rate of 

mailto:henry@chem.itb.ac.id
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connection from MFC to electrode. With these perspectives in mind, we have been working 

on the immobilization of the mediator, and neutral red (NR) used as redox mediator molecule 

directly at the electrode by electropolymerization process.  

 

To overcome this drawback, the mediator can be physically adsorbed onto the electrode; 

however, this also leads to a low stability of the MFC due to a rapid loss of the mediator from 

the anode surface upon cycling [2]. Finally, from a sustainable green energy power 

production point of view, it becomes essential to develop systems working with electrons 

carriers strongly immobilized at the electrode.  The electropolymerization of  NR will form a 

NR polymeric film acting thus as a network including many electrons carriers that will 

further prevent the mediator from  leaching upon MFCs utilization cycles [3]. 

 

In this work, we present the conditions of electro generation of a polymer film of   NR at the 

surface of the anode of a yeast-based MFC. We are also comparing results obtained from the 

anodic half-cell of the MFC that is composed of Saccharomyces cerevisiae as biocatalyst 

both working directly in solution and entrapped within the PNR film. The development of the 

PNR film aims in this context to improve the stability of the anodic part of the MFC. 

 

MAIN RESULTS 

 

The electropolymerization of NR at surface of carbon felt (CF) and graphite carbon (GC) 

have been carried out by cyclic voltammetry. The cyclic voltammogram of NR leading to the 

electropolymerization growth of PNR film after 15 scans. 

 

 
 

Figure. 1 The cyclic voltammogram of PNR  (15 scans) on (A)  CF and (B)  GC electrodes  in 1 Mm 

NR , 0.1 M KNO3  and 0.025 M PB pH 6 at the scan rate of 50 mV.s-1. 
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SEM images of the CF/PNR at surface of CF, are presented in figure below :  

 

Figure 2. (A) The SEM images of carbon felt :(A) before polimerization of NR, (B) after deposited 

of PNR layer. (C) EDX spectrum of CF before modified by PNR. 

 

 

CONCLUSION 

 

NR and its polymerized form PNR have been successfully used as anodic electrons carriers 

for glucose oxidation. Electropolymerization of NR was conducted at carbon felt electrode by 

cyclic voltammetry between -1.0 and 0.55 V vs. SCE.  PNR has shown better properties of 

electrons transfer than NR through the generation of a higher current density in the presence 

of glucose and the yeast Saccharomyces cerevisiae in solution. Electropolymerization of NR 

was also conducted in the presence of yeast to entrapp Saccharomyces cerevisiae within 

PNR. Best results were obtained using a film of PNR deposited on CF and working with 

yeast in suspension. The MFC built with the CF/PNR anode and working with yeast in 

suspension delivered a power density of 6 mW.m-2 proving the interest to develop such 

devices. 
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ABSTRACT 

Maintaining a software system consists of tasks such as fixing defects, adding new functions, 

or modifying the software (software changes) to accommodate exceptional environments. 

Then, the modified software system needs to be tested, to make sure the changes will not 

having any destructive effects on the previously confirmed code. Regression testing is one of 

the approaches which software tester used to test the software system. The traditional 

regression testing strategy was to repeat all the previous tests and retesting all the features of 

the program even for small modifications. However, there is still need to study on the 

software traceability model of coverage analysis in software changes during regression 

testing and test effort estimation on regression testing. Hence, the purpose of this research is 

to improve software changes with traceability model and test effort estimation during 

regression testing. Design and development phase is a phase that most critical research 

approach design and development of a product. For design and development, this proposed 

model will use the Fuzzy Delphi Method. From the model proposed it is expected to reduce 

operational cost during the implementation of software maintenance. From the studies, it is 

hoped that an efficient and improve solution to regression testing can be realized, thus, gives 

the benefits to software testers and project manager manage the software changes task since it 

is a critical part in software maintenance. 

Key words: Test Effort Estimation, Regression Testing, Software Traceability, Software 

Changes, Fuzzy Delphi Method 

 

INTRODUCTION  

Software testing is considered now as an important activity in software maintenance life 

cycle. It is a practice frequently used to determine and improve software quality. Code and 

requirement coverage information is largely used to focus on issues in software development 

and maintenance phase. Software undergoes changes to the code and associated documents 

due to a problem or need for improvement in functionalities [1]. These changes are 

performed for different reasons, consisting of adding new functions, correcting a few errors 

or for overall performance improvement. As subsequent versions of the software program are 

created, coverage data is needed for those program for regression testing tasks. Updated 

coverage data is also required for the impact analysis before implementing the real change. 
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RESEARCH OBJECTIVE AND BACKGROUND OF PROBLEM 

 

Research objectives for this study are:-  

 

1) To identify the characteristics of software traceability and test effort estimation in 

regression testing for improving the software changes. 

2) To develop Software traceability model for reducing operational cost during 

regression testing using Fuzzy Delphi Method. 

 
Software testing is a critical part in software lifecycle. In development of software, testing 

phase financial records contribute as much as high of 50% of total development effort [2]. In 

testing phase, a programing will tested in two ways, one is testing the source code from 

program and one more is without source code, only requirement testing. In regression testing 

phase, a coding tested start from the test case in control flow as the execution of the test cases 

to finding the error. In the other word, regression testing is good contribution action of 

development software and maintenance activity. Regression testing give a statement of 

development software that no additional error show in the procedure of putting other error or 

modification of software [3]. 

 

However, the regression testing phase possibility very expensive because this need require 

execution of all the test case present in the test suit. The estimation determine as intelligent 

anticipants of quantum or work that request to be performed and the resources like human, 

equipment and time. This required show the work at the advanced date in defined 

environment using specified method. The effort estimation test is an estimation of the testing 

schedule, testing size, cost and effort for a software testing project in personnel environment 

using separate method, techinique and tool [4]. Test effort estimation is that estimation of the 

testing size, effort, cost and schedule for a software test project in an individual environment 

using the distinct method, tool and technique, [4]. Aranha [5] claim the test effort is the 

addition of the effort spends on test activity and the effort spends on the debug activity. 

 

DATA COLLECTION PROCEDURE 

 

This model is built around the functional requirement, design test, test case and source code 

of the software system. A traceability approach is used to establish links between software 

artifact. The proposed model and approach is explained in line with the existing model. This 

highlight the importance of this study in finding change impact of any artifact on traceability, 

regression testing test selecting & prioritization while working on software maintenance 

phase and test effort estimation. A prototype toll will be developed after FDM analysis is 

done. 

 

Delphi Method is an approach that has been used and widely accepted to collect data for a 

study based on the validation expert in a research study of Hsu [6]. The strength of this 

method has also producing diversity technique in obtaining empirical data like Fuzzy Delphi 

Method (FDM). Talk about FDM, is a method of measurement based on the modification 

based on the Delphi Method. For the design development major component of this element, 

the researcher has applied the approach of Fuzzy Delphi Method (FDM) where through the 

group expert validating, assessing and reject and add every component and the element in the 

new model developing. Choosing the expert is very important and should meet the 

requirement of this study. 
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The selection of the number of experts for phase Fuzzy Delphi method (FDM) is a total of 12 

people. This is based on the view of Adler [7], which pointed out that the number of experts 

for Delphi technique was as many as 10 to 15 people if the expert can get an agreement in 

each other. However, there is also an opinion stating that the minimum number of experts for 

Delphi technique of five experts This is match argument Rowe and Wright [8] that the 

number of experts can start from 5 to 20 people based on their areas of expertise. Jones and 

Twiss [9] did suggest the number of experts involved in the Delphi method approach of 10-

50 experts. 

 

The criteria and characteristics of this study involved in software engineering specialist in 

software testing which is from academic and from industrial. Selection is also based on to the 

Berliner [10] and [11] who argues that the expert is competent if they participated in a 

particular field of consistently exceeding a period of 5 years. While there are the other 

scholars pointed out that experts are highly skilled and experienced in the areas studied 

[12],[13].Based on the discussion for selection the respondent for design and development 

phase, the researcher list down the criteria for selecting the expect : 

1) Lecture from IPTA had experienced 5 years in software engineering and specific 

in software testing. 

2) Senior Lecture had experienced 10 years in software engineering and specific in 

software testing. 

3) Software Tester from industrial had 5-year experience in software engineering 

4) Information Technology Officer F41 and above from Government sector had 5-

year experience in Software engineering. 

 

The process of data collection in this phase involved individual meetings between researchers 

and expert. The purpose of the meeting is to ensure that all expert can meet face and run the 

discussion about design and development model. The proposed of this model can out after 

running the Fuzzy Delphi Method for the element in the proposed model that evaluate from 

an expert. 

 

CONCLUSION AND FUTURE WORK 

 

This research will propose solution to help testing team, project manager, and another 

stakeholder when the face to request changes in the maintenance phase. In conclusion, this 

research proposed a software traceability model with test effort estimation duirng regression 

testing. With using the Fuzzy Delphi Method duirng the design and development this 

proposed model will ensure that the model will run smoothly. For the future work, the design 

of the model based on the data get from the Fuzzy Delphi Method discussion within the 

expert review.  
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ABSTRACT 

A domination polynomial is a graph polynomial in which its coefficients are the number of 

dominating sets in the graph. A graph of a group G is called a conjugate graph if the vertices 

are non-central elements of G and two distinct vertices are adjacent if they are conjugate to 

each other. Meanwhile, a conjugacy class graph of a group G is a graph in which its vertices 

are the non-central conjugacy classes of G and two distinct vertices are connected if and only 

if their class cardinalities are not coprime. The conjugate and conjugacy class graph of 

dihedral groups can be expressed generally as a union of complete graphs on some vertices. 

In this paper, the domination polynomial of the conjugate and conjugacy class graphs of the 

dihedral groups are found. 

Key words: Domination polynomial, Conjugate graph, Conjugacy class graph, Dihedral group 

 

INTRODUCTION 

A simple graph 
  G = (V ,E)  consists of non-empty set of vertices  and a set of edges,  E, 

which is the unordered pair of vertices from  V  [1]. A complete graph 
 
K

n
 is a type of graph in 

which it contains  n  vertices and each pair of distinct vertices is connected by an edge [2]. By 

using the properties of graphs, the algebraic properties of groups can be studied. Two types of 

graphs associated to groups that will be considered in this research are the conjugate graph 

and the conjugacy class graph. A conjugate graph is a graph whose vertex set is the non-

central elements of a group and two distinct vertices are adjacent if they are conjugate [3]. A 

conjugacy class graph is a graph whose vertex set is the non-central conjugacy classes and 

two vertices are adjacent if their class cardinalities are not coprime [4]. A domination 

polynomial [5] is a type of graph polynomial that stores combinatorics information of a graph 

in which its coefficients are the dominating sets of a graph. 

 

In this research, the domination polynomial of the conjugate graph and conjugacy class graph 

of dihedral groups of order   2n with the group representation 

   
D

2n
= a,  b :  an = b2 = 1, bab = a-1 ,  where n ³ 3, n Î»  will be obtained. Samaila et al. [6] 

have presented the conjugacy classes of dihedral group, that will be used in the computation 

to obtain the general form for the conjugate graph of dihedral group, so that, the domination 

 V
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polynomial can be constructed. Mahmoud et al. [7] have obtained the general form of the 

conjugacy class graph of dihedral group as stated in the following. 

 

Theorem 1 [7] The Conjugacy Class Graph of the Dihedral Groups 

Let 
  
D

2n
 be dihedral groups of order   2n. The conjugacy class graphs of 

  
D

2n
 are given as: 

  

G
D

2 n
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MAIN RESULTS 

 

Theorem 2 The Conjugate Graph of the Dihedral Groups 

Let  be dihedral groups of order   2n. The conjugate graph of  are given as: 
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Theorem 3 The Domination Polynomial of the Conjugate Graph of Dihedral Groups 

Suppose that  be dihedral groups of order , where , then the 

domination polynomial of the conjugate graph of  can be expressed as follows: 

  

D G
D
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Theorem 4 The Domination Polynomial of the Conjugacy Class Graph of Dihedral 

Groups 

Suppose that  be dihedral groups of order , where , then the 

domination polynomial of the conjugacy class graph of  can be expressed as follows: 
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CONCLUSION 

 

In this paper, the domination polynomial of the conjugate graph and conjugacy class graph of 

the dihedral groups,   are obtained and can be expressed depending on the parity of . 

The domination polynomial of the conjugate graph of the dihedral groups is

 when  is odd, and when  is even, 

. Meanwhile, the domination polynomial of the 

conjugacy class graph of the dihedral groups is  when  is odd, 

and when  and   are even,  . Lastly, when  is even and  is 

odd,  . 
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ABSTRACT 

Buah Kuning Telur (BKT) belonging to the Pouteria family remains as one of the least 

recognized fruits in the world. This study reported on the phenolic compounds from the BKT 

pulp that were acoustically extracted via an ultrasound-assisted technique. The extracted 

compounds were subsequently characterized to determine their antioxidant properties, 

followed by analyses of proximate and fatty acid composition. It was discovered that the PC 

pulp extract has fourteen different types of fatty acids, dominated by palmitic acid (16:0), 

myristic acid (14:0), oleic acid (18:1) and linoleic acid (18:2), respectively. Assessments on 

the total phenolic content (TPC) and total flavonoid content (TFC) revealed that the PC 

extract has 523.68 mg GAE/100 gm and 397.89 mg GAE/100 gm of fresh weight basis 

(FWB), respectively. The IC50 of the PC extract showed 0.7982 µg/mL by 1,1-diphenyl-2-

picrylhydrazyl (DPPH) radical scavenging activity. High Performance Liquid 

Chromatography (HPLC) revealed the presence of ~0.03 % (w/w) of polyphenolic gallic acid 

in the extract of the PC pulp, with a high recovery value of validation data (109.84 %, R2 = 

0.9995). 

Key words: Buah Kuning Telur, ultrasound-assisted extraction, fatty acid composition, 

proximate analysis 

 

INTRODUCTION 

Buah Kuning Telur (BKT) or known as ‘Pouteria campechiana’ of the Sapotaceae family 

is native to Central America but can be found throughout the globe especially in humid 

and subtropical area viz. Asia and South America. The BKT fruit is highly nutritious and 

has a higher energy content, alongside other beneficial minerals such as calcium and pro-

vitamins i.e. niacin and carotene (pro-vitamin A) [1, 2]. This fruit can be vary in shape 

ranging from being round to an unusual spindle berry, with a pointed apex [3]. The skin 

of the fruit has a green hue when unripe, but turns yellow and softer once ripened [1]. The 

pulp can be eaten fresh or processed into food ingredients viz. custards, ice cream and 

marmalade. Among Malaysians, BKT fruit is basically unknown despite the myriad of 

nutritional benefits [4].  

 

Polyphenolic-based antioxidants viz. (+)-gallocatechin, (+)-catechin, (-)-epicatechin, 

dihydromyricetin, (+)-catechin-3-O-gallate, and myricitrin were reported to be among the 

mailto:yahya.azza@yahoo.com
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chemical constituents in Pouteria species [5]. In view of such interesting an report, this 

study focuses on the extraction of polyphenolic compounds using modern technique. 

According to [4], appropriate steps must be taken during the extraction to prevent the loss 

or decomposition of polyphenolic compounds. Herein, this study highlighted the use of 

ultrasound-assisted extraction (UAE) technique to extract the polyphenolic compounds in 

BKT pulps.  

 

UAE technique was chosen in this study due to the efficiency process, related to the 

acoustic cavitation phenomenon. Bubbles from the liquid medium are dynamically shaped 

continuously, and the produced bubbles trigger more rarefaction cycles or collapses. 

These cycles eventually implode and hit the surface of the solid matrix and disintegrate 

the plant cells to liberate the bioactive compounds [6]. Herein, this research highlights the 

extraction of BKT pulp using UAE and the characterization of the obtained plant extract.   

 

MATERIALS AND METHODS 

 

The study is divided into two main stages where the first stage revolves around the 

acoustically-assisted preparation of BKT extract in 60% and 70% (v/v) ethanol:water 

solutions. After homogenization, centrifugation and filtration, the BKT extract was stored at 

4oC prior to analysis of anti-oxidant activity and physicochemical characterization. 

 

MAIN RESULTS 

 

Extraction and Characterization of BKT pulp 

Table 1. Percentage yield of different 

solvent concentration 

Ethanol:Water (%) Yield (%) 

60 69.10 

70 62.85 

   

Table 2. Antioxidant activities of BKT pulp extract 

TPC (mg GAE/100 gm 

FWB) 

523.7 

TFC (mg GAE/100 gm 

FWB) 

397.9 

IC50 (µg/mL) 0.798 

Table 3. Proximate analysis of BKT  

   pulp extract 

Parameters Result (%) 

Moisture 8.400 

Ash 1.700 

Protein 4.000 

Fat 1.000 

*Carbohydrate 84.90 

*Energy Value 

of  Food 

364.6 kcal/100g 

 

 

Table 4. Fatty acid composition of BKT  

   pulp extract 
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DISCUSSIONS 

 

This study reported a high yield of BKT pulp, as high as ⁓70 % which affirmed the efficacy 

of the UAE to draw out the polyphenolic compounds enclosed within the cells of BKT pulp. 

Ethanol was chosen as solvent as it has been deemed as a food-safe and non-toxic, in 

conjunction with the possible decrease in emissions of volatile organic compounds to the 

environment [7,8]. Data on TPC and TFC of BKT pulp obtained by UAE was revealed to be 

higher as compared to that obtained by a conventional method, namely by continuous shaking 

with only 152.45 mg GAE/100 gm FWB and 109.73 mg QE/100 gm FWB [9]. The study was 

able to correlate the outcome of DPPH with IC50, which revealed to be 0.7982 µg/mL. 

Stronger antioxidant activity was indicated as reflected in a lower value of IC50 [10].  

 

The fatty acid composition result seen here is consistent with the observably rather rich and 

slightly oily consistency of the fresh BKT pulp and the slightly viscous appearance of the 

BKT extract, which viscosity lies somewhat between that of the palm oil and jojoba oil. 

Other than that, proximate analysis showed that the pulp of the BKT is rich in carbohydrates 

(84.9 %), consistent with reports indicating the fruit being a good source of food and storage 

of energy. The pulp of the BKT fruit has found application in the food industry viz. pancakes, 

jam, jelly, cupcakes and syrups [11]. Remarkably, despite the oily and rich consistency of the 

fresh PC pulp, it is low in fat (1 %) and protein content (4.0 %), typically characteristic for 

wild fruits.  

 

CONCLUSION 

 

Polyphenolic compounds were successfully extracted from BKT pulp using an acoustic 

extraction technique to attain a percentage yield of 69.10% and 62.85% for the 60% and 70% 

(v/v) ethanol:wáter solutions. Total phenolic content (TPC) and total flavonoid content (TFC) 

revealed of the BKT extract gave a 523.68 mg GAE/100 gm and 397.89 mg GAE/100 gm of 

fresh weight basis (FWB), respectively. The IC50 of BKT extract was 0.7982 µg/mL by 1,1-

diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity. Data on fatty acid 

composition and proximate analysis revealed palmitic acid (16:0) and oleic acid (18:1) were 

the predominant fatty acids; with carbohydrate (84.90%) as the main component. Hence, the 

UAE method proposed in this study permits a rapid extraction of polyphenolic compounds.  
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ABSTRACT 

 
Orthosiphon stamineus is a well-known traditional medicinal plant and has been used as folk 

medicine for the treatment of diabetes and kidney diseases. Previous studies also reported that 

the leaf possesses medicinal properties including antidiabetic, antioxidant, antibacterial and 

so forth. However, leaf proteome remains unknown. The protein analysis of the plant is of 

interest because proteins with medicinal properties could be unraveled and applied in food 

authentication to assess the products’ quality. In this study, total protein from the plant leaves 

were extracted using phenol/SDS buffer with three preliminary washes method, quantified 

using Bradford assay and the protein quality were determine via SDS-PAGE followed by 

two-dimensional gel electrophoresis (2D) to reveal the protein expression pattern of the O. 

stamineus leaf. Presently, there is no established 2D protocol for O. stamineus. In order to 

obtain better protein expression profiling of O. stamineus, several major conditions of 2D 

were manipulated to establish optimized 2D protocol. The optimized conditions included 

sonication of sample, sample cleanup and isoelectric focusing voltage. The present 2D 

method is able to provide good quality with less streaking and approximately 100 focused 

spots were detected and reproducibly. From 2D protein analysis, proteins with 

pharmaceutical importance as well as protein marker may be discovered through protein 

identification which may use in quality control perspectives as the production of herbal 

products are increasing exponentially. 
 

Key words: Orthosiphon stamineus, leaf proteome, gel electrophoresis, protein solubilization, 

isoelectric focusing 

 

INTRODUCTION 

To date, proteomics have been widely employed in various studies due to the increased 

recognition on the versatility of the protein. Proteomics can be defined as the protein analysis 

of any living organisms on large scale in order to know the protein structures, functions, 

abundance, protein-protein interactions and so on [1]. From literature review, proteomics has 

many applications; it is used as a tool to examine the authenticity of food products such as 

honey and fish while also involved in quality control of herbal drugs. Currently, much 
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vigilance is focused on protein studies from natural sources especially the plant due to 

awareness that proteins from food have health-promoting activities. Plant bioactive proteins 

and peptides exhibiting various pharmacological activities have been reported such as protein 

from Moringa oleifera that possesses hypoglycemic and antioxidant activities [2].  

 

2D is the most commonly used technique in proteomics to separate hundreds to thousands 

of proteins or polypeptides based on isoelectric point (pI) during first dimension, 

isoeletric focusing (IEF) step and molecular weight by sodium dodecyl sulphate 

polyacrylamide gel electrophoresis (SDS-PAGE) during second dimension, where one 

spot represents one protein. Besides, coupled to mass spectrometry, it is allowed for 

protein identification purpose. Orthosiphon stamineus is a popular traditional medicinal 

plant in many countries especially in Southeast Asia countries and some European 

countries. It is generally known as Java tea and locally known as misai kucing. This plant 

has been traditionally claimed able to treat human ailments such as diabetes, kidney 

diseases, bladder inflammation, gout and so forth [3]. Meanwhile, the leaf has been 

proven to exert various pharmacological activities including antidiabetic, 

antihypertensive, antitumor, antioxidant, antiobesity, antibacterial, anti-inflammation, 

diuretic and hepatoprotective activities from scientific evidences. However, the leaf 

proteome of O. stamineus remains unreported to date. The aim of the study is to establish 

an optimized 2D method for better protein analysis of the plant and provide O. stamineus 

leaf proteome reference map that could be used for future studies such as identification of 

the potential protein with medicinal values and protein markers for O. stamineus which is 

useful in quality control perspectives. We anticipated that some proteins in the plant may 

possesses medicinal values and potentially can be exploited to make an alternative drug. 

 

MAIN RESULTS 

 

In the study, the leaf protein were extracted using phenol/SDS buffer with three 

preliminary washes method and quantified by Bradford assay followed by SDS-PAGE to 

determine the protein quality. The extracted protein was further used to run 2D. During 

the optimization stage, few parameters were modified such as sonication, samples cleanup 

and without cleanup and different IEF voltage (4000 V, 5000 V, 8000 V) on IPG strips 

pH 4-7, 7 cm. The gels were stained with CBB solution to visualize the protein spots. 

 

In the present study, the sonication of sample, sample cleanup and 8000 V focusing 

voltage were determined as the optimum factors for obtaining good quality of 2D gel of 

O. stamineus with high resolution of protein spots and minimal streaking. The result was 

shown in Figure 1. Non-protein contaminants in the sample such as salts, phenolic 

compounds and lipids could compromise IEF step, sample cleanup is preferable to 

remove interfering compounds and thus IEF in steady state can be achieved and more 

focused spots can be obtained [4]. Cheng et al. also suggested that sample cleanup is able 

to improve quality 2D gel [5]. Whilst, sonication of the protein is also considered as a 

crucial step because it can make protein well solubilized in the buffer, improve the 

resolution of 2D gel with minimal streaking and in agreement with Manadas et al. 

findings [6]. Besides, 8000 focusing voltage has been identified as the preferably IEF 

voltage for the plant. This finding is in parallel with other medicinal plants such as Piper 

sarmentosum, Clematis chinensis and Gynura procumbens which identify 8000 V as the 

best IEF method.  
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Figure 1. 2D gel of O. stamineus and marker is denoted by M. 

 

CONCLUSION 

 

In a nutshell, best resolution of leaf proteome for O. stamineus was achieved when sonication 

and 2D clean up kit were used during sample preparation and 8000 focusing voltage was 

applied during IEF step. Approximately 100 spots with less streaking were detected in the 

gel. 
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ABSTRACT 

 
Cancer is a large group of diseases that spread and grow uncontrolled, which can influence 

almost any parts of the body.  Microarray analysis can improve the outcome of providing 

biological insights on the genes.  Pathway-based microarray analysis is to integrate pathways 

data into microarray analysis.  This microarray analysis aimed to extract biological 

information of genes from pathways.  However, only using pathways information and 

ignoring gene interaction within pathways will make the methods less ideal.  Pathway 

topology-based microarray analysis used pathway topological information to identify 

informative pathways.  Multiple types of data on same samples set can be provided 

underlying susceptibility and progression to disease.  Thus, pathway topology-based 

microarray analysis aimed to increase classification outcomes of the diseases and improve the 

classification accuracy.  Cancer patients can have earlier prepared to face the music if the 

condition of patient is getting worse.  Early detection of cancers can improve survival rate 

and enhance quality of life.   

Key words: Microarray Analysis, Pathway-based Microarray Analysis, Pathway Topology-

based Microarray Analysis, Cancer. 

 

INTRODUCTION 

Cancer is associated with abnormal alterations that lead to dysregulation of cellular 

system [1].  Microarray analysis is commonly used to find applications in the diverse 

areas of biology [2] and in the experimental molecular biology [3].  Microarray analysis 

can measure gene expression level change in gene expression data [4-5].  Microarray 

analysis can distinguish genes from poor and good response to treatment [6].  Pathway-

based microarray analysis has been applied to the study of complex diseases [7].  It is also 

aimed to identify informative gene sets for a given pathway and to explore pathways that 

are related to a specific phenotype [8-9].  Pathway-based microarray analysis can also 

examine the statistical test on a group of related genes [10].  This microarray analysis can 
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categorize into Overrepresentation Analysis (ORA), Functional Class Scoring (FCS), and 

Pathway Topology-based [11]. However, ORA and FCS didn’t consider pathway 

topology information [11-12].  Besides, ORA and FCS also ignored posit ion and 

interaction of genes [13].  Pathway topology-based microarray analysis aimed to exploit 

pathways and topology information, which can reveal the novel biological insights [10].  

Incorporation of topology information for the method using graph theory and 

mathematical models [13].  This research focused to review on the existing methods for 

pathway topology-based microarray analysis.  The details of the methods were described 

in the following section.   

 

METHODS 

 

Directed Random Walk (DRW) can infer a pathway activity with greater reproducibility 

power [14].  The input data were used by DRW method including gene expression data, 

pathways data, and directed graph [14].  The only parameter was used by DRW method is 

restart probability (r) that sets to 0.7 [14].   

 

Edge Set Enrichment Analysis (ESEA) is an edge-centric method to identify dysregulated 

pathways [15].  This method can investigate changes of inherent biological relationship [15].  

ESEA method integrated pathway structure and differential correlation among genes [15].  

Interaction, regulation, modification, and binding between genes are belonging to pathway 

structure [15].   

 

Topology-Based Pathway Enrichment Analysis (TPEA) aimed to perform pathway 

enrichment analysis [16].  TPEA method is also available at the CRAN website: 

https://cran.r-project.org/web/packages/TPEA/ [16].  The method can identify reliable 

disease-related pathways effectively [16].   

 

CONCLUSION 

 

Pathway-based microarray analysis can provide better performance in term of classification 

[17].  This microarray analysis can also reduce the complexity of analysis from thousands of 

genes to few hundreds of pathways [18].  Thus, doctors are already starting to use pathways 

information to choose and combine the existing drugs more effectively.   
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ABSTRACT 
 

According to World Health Organization (WHO), food borne diseases caused by bacteria has 

become a global concern as it can lead to serious health consequences. Therefore, medicinal 

plants including Alpinia galanga have been garnered attention from the researchers for its 

antibacterial potential. However, there is still lack of information about the mode of action of 

this plant, which was either bacteriostatic or bactericidal.  Therefore, the aim of the current 

work is to evaluate the antibacterial and antioxidant activities of Alpinia galanga leaves 

extracts against Staphylococcus aureus and Escherichia coli. The leaves of A. galanga were 

extracted in hexane, acetone, ethanol and aqueous. The antibacterial activities were assessed 

by disc diffusion method, followed by minimal inhibitory concentration (MIC) assay ranged 

from 0.05 to 1.25 mg/ml and minimum bactericidal concentration (MBC) test. The 

antioxidant potential of all extracts was determined by measuring total phenolic content 

(TPC) and free radical scavenging potential by DPPH assay. Acetone extract of the plant 

showed an antibacterial potential against S. aureus while no inhibition observed for E. coli. 

The MIC value was 0.65 ± 0.39 mg/ml with bactericidal effect at 0.63 mg/ml. TPC of the 

four extracts were different with acetone being the most efficient solvent while aqueous being 

the least efficient one. The acetone extract also exhibit the strongest capability of DPPH 

scavenging activity expressed in Ascorbic Acid Equivalent Antioxidant Capacity (AEAC) 

with 2311.42 mg AA/100 g. Correlation coefficient between TPC and antioxidant capacity 

was found to be R2 = 0.957 suggesting the major contribution of phenolic compounds of the 

extract by 95% to the total antioxidant activity. The acetone extract of A. galanga was found 

to be the only extract that exhibits the antibacterial activity against S. aureus with a 

bactericidal potential.  

Key words: antibacterial, antioxidant, Alpinia galanga, acetone   

INTRODUCTION 

WHO defines food-borne diseases (FBD) as “disease of infectious or toxic nature resulting of 

food and water contaminated with bacteria or pathogens such as parasites and viruses”. The 

illnesses were range from stomach upset to serious symptoms such as diarrhea, fever, 

vomiting, abdominal cramps and dehydrations [1]. According to Newell et al. (2010), since 

1960, the major causes of gastrointestinal diseases were associated with Salmonella spp., 

Shigella spp., Clostridium botulinum, Staphylococcus aureus and Escherichia coli. However, 
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the standard antibiotics that commonly used to treat the infectious food borne pathogens were 

known to cause contagious side effects in a long term usage including antibiotic-associated 

diarrhea, pseudomembranous colitis and increased susceptibility to subsequent disease [4].  

 

For this reason, medicinal plants were reported to be an effective source of antibacterial 

agents due to their potent pharmacological activities and low toxicity [9]. In this context, 

Alpinia galanga was one of the Malaysian medicinal herbs that widely used as traditional 

cure and also has the ability to treat diseases such as fungal skin infections, intestinal 

infections, diabetes, bronchitis and rheumatism [10]. Recent studies showed that this plant 

demonstrated antiproliferative [8], anticancer [5], antimicrobial [3] and gastroprotective 

activity [6]. Besides that, this plant also known to contain polyphenols such as kaempferol, 

quercetin, myricetin, isohamnetin, flavone C-glycosides and proanthocyanidins that regarded 

as an important indication for its therapeutic purposes [10]. 

 

However, there is still lack of information about the antibacterial mode of action of this plant. 

On the other hand, a broad range of extraction solvents were also known to affect the extent 

of bioactivities of this plant [2]. Therefore, the present study was conducted to determine the 

antibacterial (Table 1) and antioxidant activities (Table 2) of different extraction solvents of 

A. galanga against selected food borne bacteria including S. aureus and E. coli.  

 

MAIN RESULTS 

 

Table 1. NIC, MIC and MBC values of Alpinia galanga acetone extract. Different case 

letters indicate the significance difference (p < 0.05) by Tukey HSD test. 

Bacteria tested NIC MIC MBC 

Staphylococcus aureus 0.01 ± 0.01 
0.65 ± 0.39a 

(R2 = 0.996) 
0.63a 

Escherichia coli  - - - 
 

Table 2. Values of TPC and AEAC are means ± SD (n=3). Different case letters in each 

sample indicate the significantly difference (p < 0.05) by one way ANOVA using Tukey 

HSD test for multiple comparisons. 

 

Table 3. The correlation coefficient by Pearson’s Correlation Coefficient  

Assays 
Correlation R2 

Total Phenolic Content 

DPPH-Free Radical Scavenging Activity 0.957** 

 **Correlation is significant at the 0.01 level (2-tailed)  

 

 

 

Solvent 
TPC 

(mg GAE/100g) 

AEAC 

(mg AA/100g) 

Hexane 931.11 ± 0.0a 2077.94b 

Acetone 953.33 ± 0.0a 2311.42c 

Ethanol 849.63 ± 0.0a 847.74d  

Aqueous 834.81 ± 0.0a  228.04a 
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CONCLUSION 

 

Acetone extract of A. galanga showed the greatest antibacterial potential against S. aureus 

with a bactericidal mode of action. The TPC was found to positively correlate with the 

antioxidant capacity of this plant. Therefore, the potential benefits of A. galanga as 

antibacterial and antioxidant agents have been shown. Further investigations for examining 

the antibacterial mechanisms at the single cell level of this plant extracts are required.  
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ABSTRACT 
 

Spheroid is a three-dimensional (3D) culture model that has been widely adopted as an in 

vitro tool for anticancer drug screening. Various method have been developed to generate 3D 

culture model including hanging drop method. However, standard hanging drop method only 

allows short term of culture and thus need specialized plate such as 96-well plate coated 

agarose for further analysis of spheroid. Thus, the goal of this study was to optimize 3D 

spheroid formation of HeLa cervical cancer cells using hanging drop method with the aid of 

96-well plate coated agarose. The formation of spheroid in hanging drop method was 

optimized by varying volume of cells per drop from 10 to 30 µL, sedimentation period from 1 

to 4 days, and cell seeding concentration from 10000 to 70000 cells/mL. Following that, the 

generated spheroids were further cultured in 96-well plate coated with agarose for assessment 

of cell viability using alamar blue (AB) assay and measurement of diameter of spheroid using 

images captured by optical microscopy. The parameters of hanging drop method to form 

spheroid were subsequently optimized at 20 µL of cells per drop, and 4 days of sedimentation 

period. In addition, it was demonstrated that all cell seeding concentration had the ability to 

form spheroid. After spheroids being transferred into 96-well plate coated with agarose, 

initial cell seeding concentration of 70000 cells/mL showed the formation of most ideal HeLa 

spheroid with average diameter of 865.39 ± 40.13 µm in 15 days and 55.45 ± 2.74 % of cell 

viability. In conclusion, the 3D HeLa spheroid formed with the optimized conditions may be 

used as a model for evaluation of anti-cancer drug efficacy. 
 
Key words: Tumor spheroid, 3D culture, hanging drop method, agarose coating 

 

INTRODUCTION 

 

Three-dimensional (3D) tumor spheroids have been developed for nearly 30 years as an 

alternative to two-dimensional (2D) monolayer culture for anticancer drug screening [1]. 

Although 2D monolayer is a valuable in vitro tool, monolayer unable to reflect multi-

dimensional structure and this provides unreliable data in response of cancer cells to 

chemotherapeutics which can leads to a lack of efficacy in pre-clinical trial [2]. Tumor 

spheroids able to satisfy this demand as it has the ability to reflect the microenvironment of 

the native tumor in human body such as the production of extracellular matrix components, 

and interaction of cell-cell and cell-matrix which are essential in tumor biology [3, 4]. The 
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presence of differential proliferation zones in spheroid structure also has been proven related 

to resistance of chemotherapy drugs [5]. Therefore, incorporation of spheroid can recapitulate 

mechanisms of drug resistant found in tumor cell and also uncover the new potential 

therapies that would remain undiscovered in monolayer models [6]. 

 

The importance of tumor spheroid has led to the development of various 3D culture method to 

generate tumor spheroids that are ideal for drug screening. Despite that, the complexity of the 

advanced technology has hindered the development of method to produce spheroids that can be 

easily accessible without the need of specialized equipment. Traditional method such as hanging 

drop is simple, and cost-effective as it requires no growth factors. Hence, it is an 

advantageous approach to form spheroids at huge amounts [7].  Despite of huge amounts of 

spheroids can be produced and manipulated this way, the difficulty during media exchange 

which can disturbs the integrity of droplets makes it impossible for long-term culture [8]. 

Therefore, the spheroid need to be recovered into specialized plate for further evaluation and 

analysis. Previously, Friedrich et al. described the importance of agarose coating on the 

surface of well plate in resisting cell adhesion which provided a long term culture of 

spheroids (3 to 5 days) [9]. Moreover, 96-well plate coated agarose have been successfully 

applied for generation of spheroid from cells suspension which further proved the 

implementation of agarose coating to induce cell aggregation [10]. 

 

Recently, an approach using hanging drop method with the aid of 96-well plate coated 

agarose have been successfully applied for spheroid formation of breast cancer cells [11]. 

However, technical information of this combined methods are not readily available in the 

literature for wider range of cell lines, especially for cervical cancer cell. To address this 

limitation, HeLa cervical cancer cell line was specifically used to study the application of 

hanging drop method and 96-well plate to produce ideal spheroids for in vitro drugs 

screening. Initially, the parameters of hanging drop method were optimized to allow the 

formation of 3D spheroid of HeLa cervical cancer cells before the resultant spheroids were 

transferred into 96-well plate coated with agarose. In order to further analyze the spheroids, 

cell viability and diameter were measured for selection of the most ideal spheroid. The 

spheroid selected from this study may provide more effective model for drug screening. 

 

MAIN RESULTS 

 

The parameters to form 3D HeLa spheroid via hanging drop method were optimized at 20 

µL cells/drop and 4 days sedimentation period for all cell seeding concentration tested. It 

was observed that initial cell seeding concentration did not influence the abil ity of cells in 

forming spheroid. After 4 days of sedimentation period, the resultant spheroids were 

successfully recovered into 96-well plate coated with agarose for further culture. Based 

on Table 1, the spheroid with initial cell seeding of 70000 cells/mL was selected as the 

most ideal in vitro model as it displayed cell viability more than 50% with average 

diameter of 865.39 ± 40.13 µm on day 15 of growth. 
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Table 1. Cell viability and diameter of HeLa spheroid. Data are expressed as mean ± 

standard deviation (n=3). Different letters indicate significant difference in cell viability and 

diameter of spheroid at different cell seeding concentration (Tukey’s test, P < 0.05). 

 

Cell seeding concentration 

(cells/mL) 

Optimum 

growth (day) 

Cell viability (%) Diameter (µm) 

10000 15 45.84 ± 2.01a,b 623.75 ± 50.31a 

30000 15 46.03 ± 3.05a,b 637.32 ± 7.58a 

50000 15 48.85 ± 3.19a 684.52 ± 12.09a 

70000 15 55.45 ± 2.74b,a 865.39 ± 40.13b 

 

CONCLUSION 

 

In conclusion, the spheroid with initial cell seeding concentration of 70000 cells/mL was 

suggested to generate the most ideal spheroid for in vitro drugs screening with cell viability 

of >50% and diameter of 865.38 ± 40.13 µm on day 15 of optimal growth. 
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ABSTRACT 

 
Type 2 diabetes mellitus (T2DM) is a metabolic disorder characterized by elevated blood 

glucose level caused by insulin insensitivity. The treatment of T2DM relies on oral 

antidiabetic agent for strict blood glucose level control to avoid the complications such as 

cardiovascular diseases, kidney failure and diabetic retinopathy. However, the undeniable 

side effects caused by the consumption of antidiabetic drugs such as weight gain, kidney 

complication and liver diseases as well as the high expenses have become an issue in the 

management of this disease. Momordica charantia (bitter melon) has become the subject of 

biochemical and clinical studies through the rising interest in natural herb that aids blood 

glucose management. However, the short-term hypoglycemic effect of the bitter melon 

consumption in human body is yet to be studied. In this study, the fasting blood glucose level 

of volunteers will be recorded and act as a base line for the following measurements. In brief, 

the volunteers will be subjected to the consumption of 300 ml raw bitter melon juice 

following overnight fast. Their blood glucose level will be monitored at time interval of every 

15 minutes or 30 minutes for the duration of 90 minutes using a glucometer. The effect of 

bitter melon juice consumption on blood glucose level on type 2 diabetes patients and healthy 

individual might be different and the results may contribute to the application of bitter melon 

on disease prognosis and blood glucose management.  

 
Key words: diabetes, bitter melon, blood glucose level 

 

INTRODUCTION 

Diabetes Mellitus  is a chronic, progressive disease which is estimated to affect 

approximately 422 million people in the world (5.6 % of the world population) in the year of 

2014 [1]. Diabetes is an important public health problem and it is targeted for action by world 

leaders. The majority of people with diabetes are affected by type 2 diabetes mellitus 

(T2DM). Malaysia has one of the highest number of T2DM patients in South East Asia 

region. In fact, the 2015 National Health and Morbidity Survey [2] reported that 17.5 percent 

of Malaysian population suffered from this disease, which means one out of six Malaysian 
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has T2DM. Out of this 17.5 percent of Malaysian population (3.5 million), only 1.66 millions 

of them know they have the disease, while the remaining 1.84 millions are undiagnosed. 

A number of risk factors associated with the development of T2DM have been identified. 

These include, amongst others, aging, genetics, lifestyle, nutrition, and lack of physical 

activity. Metabolic disorder that leads to hyperglycemia, which occur in isolation or in 

combination, has been proposed for eight pathophysiological mechanisms underlying T2DM 

[3]. These include (i) reduced insulin secretion from pancreatic β-cells, (ii) elevated glucagon 

secretion from pancreatic α cells, (iii) increased production of glucose in liver, (iv) 

neurotransmitter dysfunction and insulin resistance in the brain, (v) enhanced lipolysis, (vi) 

increased renal glucose reabsorption, (vii) reduced incretin effect in the small intestine, and 

(viii) impaired or diminished glucose uptake in peripheral tissues such as skeletal muscle, 

liver, and adipose tissue. Currently available glucose-lowering therapies target one or more of 

these key pathways. 

T2DM has been associated with fatal complication such as cardiovascular diseases, kidney 

failure, blindness, nerves system damage etc. To date, there is no definitive cure for this 

particular progressive and dangerous disease. T2DM requires good management on diet and 

life style of the patients as well as continuous medications to maintain the blood glucose level 

of the patients. If T2DM is not well managed, complications develop will threaten health and 

endanger life. Acute complications are a significant contributor to mortality, costs and poor 

quality of life. T2DM patients have to rely on oral antidiabetic drugs such as metformin and 

sulphonylureas or even insulin injection to lower the blood sugar level and prevent 

complications.  

As the expenses of the drugs can be an economic burden to most of the patients, it is very 

difficult to manage T2DM. Insulin and oral hypoglycaemic agents are reported as generally 

available in only a minority of low-income countries [1]. In fact, in many parts of the world, 

especially the poor countries, their people cannot afford the oral antidiabetic agents and only 

rely on plant-based remedy which is cost-effective and easily available [4]. Moreover, the 

oral anti diabetic drugs are found to be the culprit of certain side effects such as weight gain, 

kidney complications, liver disease etc [5]. Therefore, there is raising interests in 

investigating a natural diet supplement to aid with the management of blood glucose level 

throughout the last decades.  

Bitter melon (Momordica charantia) is a fruit that is widely cultivated and available in Asia, 

India, East Africa, and South America. It has been recognized as a herbal medicine which 

possessed hypoglycemic effect through in vitro, animal studies and human studies [6,7,8]. It 

has been proposed that bitter melon may reduce the blood glucose levels by stimulate insulin 

secretion, improve glycogen storage, increase peripheral and skeletal muscle glucose uptake, 

and inhibit adipocyte differentiation and suppress gluconeogenic enzymes that catalyzes the 

breakdown of disaccharides into monosaccharaides [3, 9]. The active component with 

hypoglycemic properties in bitter melon have been identified as saponins, charantins, 

polypeptide-p, and vicine, lectin, triterpenes, and alkaloids [3,11].   
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MAIN RESULTS 

 

 
Figure 1. Effect of consumption of 300ml bitter melon juice on healthy individual 

 

 

CONCLUSION 

 

Fresh bitter melon juice is safe to be consumed with confirmation of characterization 

analysis. It will have immediate result in lowering blood glucose level. T2DM patients and 

healthy individuals will show different respond towards the hypoglycemic effect of 

Momordica charantia. The differences can be used as a prognosis method for T2D.  

However, further study on the mechanistic pathway of the action of bitter melon should be 

done to provide new insight for current medical practice.  
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ABSTRACT 

Saudi Arabia is planning to establish its own nuclear power program. They are aiming to 

generate 17 GW of electricity using nuclear power. Since disastrous nuclear accidents such as 

Chernobyl in 1986 and the latest accident Fukushima in 2011, safety issue in NPP industries 

has been highly considered. Defence In Depth (DID) is one of the most important concept in 

nuclear safety. IAEA introduces NPP siting as a vital component of DID. There are many 

conflicting criteria to choose suitable location for NPP (siting). Here we are investigating six 

criteria: water sources; seismicity; population density; hazardous facilities vicinity; slope; 

flood (wadis). The geological information system software known as ArcGIS was used to 

screen out unsuitable areas for siting NPP. The results show that 60141 square kilometres on 

western coast and 19861 square kilometres on eastern coast are fulfilling the water source 

criteria. After applying the geological and demographical criteria these areas have subsided to 

22,500 and 13,500 km2 on western and eastern coast respectively. 

Key words: Nuclear power plant; siting; criteria; Saudi Arabia 

 

INTRODUCTION 

Saudi Arabia is planning to be one of the developed countries in the world. Since 

electricity is the main driver for the modern life Saudi authorities are working to enhance 

the electricity sector. Up to date Saudi Arabia mainly depends on fossil fuel to generate 

electricity [1]. they are considering incorporation of nuclear power into national grid [2].  

Investment in nuclear power is not like other power types. Because of radiological 

hazards might be caused by utilizing nuclear power, thinking of this type of power plants 

is controlled by restrictive regulations. There are many institutions that are interested in 

these regulations such as International Atomic Energy Agency (IAEA) and United States 

Nuclear Regulatory Committee (US-NRC). Both IAEA and US-NRC introduced the 

concept of Defence In Depth (DID) [3]. A key component of the DID is selecting the safe 

and proper location (siting) for NPPs.  
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Both IAEA and US-NRC have established NPP siting criteria. Generally, these criteria 

are divided into two types. The first type is called exclusionary criteria. They must be 

satisfied otherwise the site is not suitable. For example: seismic; slope; water; geological 

faults. The second type is called discretionary criteria. This kind of criteria is used to 

differentiate among potential sites. For instance: distance to transportation; ports; grid. 

[4], [5]. 

 

ArcGIS was utilized to analyze and process all the six datasets [6]. Six exclusionary 

criteria were employed to identify the potential safe areas for siting NPPs in Saudi 

Arabia. The water criterion is shown in figure 1, blue strips delineate the areas where 

distance from water resource meets the rules (distance ≤ 32 km [7]). The other five 

exclusionary criteria and how much their effect on both western and eastern coasts are 

presented in table 1. One can see from the table that the population criteria screened out 

16% and 23% of western and eastern areas respectively. The second large challenge is 

geological faults, it screened out 24% of western area. 

 

The aforementioned table shows that 62% and 32% of western and eastern areas have 

been deemed unsuitable for NPPs siting respectively. Figure 2 illustrates the viable areas 

to host NPPs on western and eastern coasts. There are 22,500 km2 on the red sea (west) 

and 13,500 km2 on Arabian Gulf (east) could be considered as potential safe lands for 

NPPs siting. 

 

MAIN RESULTS 

 
Figure 1. Blue areas are delineating the areas of Saudi Arabia that satisfy the condition 

of NPP site distance to water resource must be within 32 km 

 

Table 1. The five exclusionary criteria that applied beside water criteria. 

Criterion 
Reduction % 

Western coast area Eastern coast area 

Hazardous facilities  3.51 7.12 

Geological faults  24.46 0 

Flood (wadis) 10.16 0 

Land slope  7.97 1.39 
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Population  16.38 23.41 

Total  62.48 31.92 

 
Figure 2. Green areas delineate potential suitable areas to host NPP sites in Saudi Arabia  

 

CONCLUSION 

 

Water resources are the main challenge for NPP siting in Saudi Arabia. Applying water 

criteria shows that only 4% of Saudi Arabia’s total area, 2.15 million square kilometers, 

potentially might be deemed suitable for NPP siting. After Appling the other five 

exclusionary criteria, seismic limits; faults; slope; population density; flood, the suitable 

siting areas declined from 80,000 to 36,000 km2 only (figure 2). From table 1 one can see that 

population issue is the first challenge, then geological issues come as the second challenge.  
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ABSTRACT 

 

For single point dose measurements, the use of optically stimulated luminescence dosimeters 

(OSLDs), nanoDots is gaining a remarkable interest due to availability and potential 

attributes. In this paper, new methods to optically anneal the nanoDot™  OSLDs were 

developed using five different light source namely; 40 W purple ultra-violet light (UV), 5 W 

white light-emitting diode (LED), 100 W tungsten-halogen lamp (THL), 14 W compact 

fluorescent lamp (CFL) and bright room office environment light (BRL) having steady 

temperatures of 35 ºC, 25 ºC, 30 ºC, 27 ºC and 24 ºC respectively, while the OSL system 

performance was evaluated via intrinsic measurements to ascertain the precision of the 

microStar reader. The reader stability evaluated from the dark current (DRK), CAL and LED 

counts were found to be 6.0 ± 0.9, 1677 ± 31, and 4657 ± 563, respectively, which were 

rightly below the control limits of 30 (DRK), and ±10% of the mean (CAL and LED). The 

regeneration rate of the OSL signal during the optical annealing procedure revealed that 14 W 

CFL (Compact Fluorescent Lamp) gives the highest response with an average signal loss of 

~93% in 60 minutes illumination time, compared to 92%, 90%, 87% and 44% signal loss 

using UV light, LED, THL, and BRL, respectively. Two useful output were produced using 

this method; (i) periodic output constancy introduced by variation of sensitivity among 

different nanoDot™ OSL dosimeters, and (ii) reduced the annealing time when using the 

pocket annealer (which only can only anneal one dosimeter at a time). 

  
Keywords: optically bleaching, illumination, nanoDot™ OSL dosimeter, annealing, dose 
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INTRODUCTION 

       

In medical physics, OSL technique is used to measure doses from ionizing radiation. It was 

found to be useful in dating of sediments from acheological samples, as well as 

measurements of accumulated radiation dose in patients, health personnel, and building 

materials in regions of nuclear disaster [1]. Over the past decade, OSL has emerged as an 

outstanding competitor not only to thermoluminescence dosimeters (TLDs), but to numerous 

exceptional dosimetry systems. Even though, a large quantity of materials were synthesized 

and studied for OSL, Al2O3:C material seemed to dominate the dosimetric applications [2]. 

Considering the different readouts mechanism provided, OSL techniques have an advantage 

over the conventional TL technique [3, 4]. The effectiveness of different light sources to 

liberate charges from deep trap centers in OSLDs during optical annealing was investigated 

in this study. The effect of reducing optical annealing time seemed to be the resulting benefit 

of this technique, owning to the fact that it unravel the dose limitation of the commercialised 

pocket annealer. 

 

METHODOLOGY 

       

Irradiations were done with diagnostic x-ray beams consisting of RQT standard radiation 

qualities using Philips Industrial Unit at the Malaysia Nuclear Agency. The nanoDot™ 

OSLDs (105 nanoDots; 21 per batch) were exposed to known dose of 8 mGy for 120 kVp 

beam. The absorbed dose by the nanoDot™ OSLDs were measured using the microStar 

reader (HA0008530A) after post-irradiation time of 24 hours, followed by optically anneal 

the OSLDs with five different light sources as mentioned in the subsequent section. To 

eliminate the effect of external light source, the illumination process was carried out in a dark 

room environment, while the keeping the temperature constant. 

 

OSL Dosimeters (nanoDot™) 

       

The OSLDs used in this work are InLight® nanoDot™ dosimeters produced by Landauer Inc, 

Glenwood, IL. It is the recent innovation in OSL dosimeters that makes use of the identical 

OSL technology as Luxel©+ and InLight dots, and can be used for diagnostic radiology, 

therapy, or any single point radiation measurement [5, 6]. The nanoDot™ dosimeters 

material, that is primarily based on aluminium oxide crystals (Al2O3:C) is the key to the 

achievement of OSL technology. Every nanoDot™ dosimeter has one OSL element in a 

single slide and designed for storing the detector detail in a black light-tight case that protects 

it from visible light wavelength, but at the same time allows the transmission of x-rays or 

gamma-rays. Front of the nanoDot™ dosimeters has an alphanumeric sensitivity code and 

serial number (e.g. DN093=0.93 sensitivity), while back of nanoDot™ dosimeters 

additionally carries a 2D bar code. Its non-destructive readout characteristic allows for re-

analysis, statistics archiving and analysis for overall dose accumulation without post-

measurement correction factors required. 

 

Pocket Annealer 

 

Pocket annealer (HA0008529) is a portable device which is capable of cleaning up to 1 Gy 

dose of the previous OSLD irradiation history.  The advantages of this devices is that, it is 

compact, lightweight and portable, which can be taken anywhere with the microStar reader. It 

requires annealing time of 10 seconds to reset a dosimeter having dose of less tan 0.1 mSv or 

mGy. However, the major limitations of pocket annealer are dose dependence (i.e. <0.1 Gy) 
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and ability to anneal only one dosimeter at a time. 

 

MicroStar OSL Portable Reader 

       

The microStar InLight® System (HA0008530A) is the smallest and potable InLight reader 

available that offers you the choice to measure medical radiation doses in both patients and 

personnel in addition to working environment, and Al2O3:C read out by OSL technology. It 

offers readout for single-point nanoDot™ measurement without dosimeter preparation and 

requires no nitrogen gas. The microStar reader can be used onsite, in the laboratory or within 

the field to perform immediate and accurate radiation dose evaluation. An array of light 

emitting diode (LED) is used in the readout process to optically stimulate the dosimeters, at 

the same time, the detection and measurement of the emitted light from the OSL material is 

performed by the photomultiplier tube (PMT) using a sensitivity photon counting system. 

The quantity of light released in the optical stimulation process is directly proportional to the 

radiation dose and the intensity of the stimulation light, and the use of strong beam 

stimulation mode could eliminate approximately 0.5% of OSL signal. Detailed description of 

the microStar operating procedure can be found in the user manual [7]. Table 1 list the 

technical specifications of InLight® nanoDot™ dosimeters, pocket annealer and the 

microStar InLight® System. 

 

Optical Annealing (Illumination)  

       

The optically anneal time reducing effect became the advantage of this approach in that may 

solved the drawback of the commercialise pocket annealer. This possibly eliminates the 

known dependence of OSLDs on the irradiation history and aids periodic recalibration of 

each OSLD for accurate dosimetric measurements. Two beneficial output were produced 

with the usage of this method; (i) periodic output constancy introduced via variation of 

sensitivity among different nanoDot™ OSL dosimeters, and (ii) decreased the annealing time 

when using the pocket annealer (which most effective can only anneal one dosimeter at a 

time). Numerous light sources; 40 W purple ultra-violet light (UV), 5 W white light-emitting 

diode (LED), 100 W tungsten-halogen lamp (THL), 14 W compact fluorescent lamp (CFL) 

and bright room office environment light (BRL) having steady temperatures of 35 ºC, 25 ºC, 

30 ºC, 27 ºC and 24 ºC respectively, were used to bleached the irradiated nanoDot™ OSLDs. 

Every session consisted of a 15 minute lengths in 60 minutes illumination time.  

 

RESULTS AND DISCUSION 

 

This phase involved 2 part of data acquisition and discussion included the microStar 

performance test and optical annealing (illumination) evaluation using five different types 

of light sources. 

 

CONCLUSION 

 

The OSL system performance test have demonstrated a good reader stability within the 

recommended control limits, which further ascertain it suitability for dose measurements. 

Moreover, among the five light sources tested for optical annealing, CFL was found to 

establish the best regeneration rate by illuminating larger portion of the initial dose in a 

shorter time. Hence, the CFL source could serve as a good alternative to pocket annealer. 
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ABSTRACT 

 
The effects of a new ionic liquid additive 1-methyl-3-((2-oxo-2-(2,4,5 

trifluorophenyl)amino)ethyl)-1H-imidazol-3-ium iodide (Im-IL) on electrodeposition of 

cobalt on copper electrode from acidic sulfate solution was investigated. The voltammetric 

behaviors of cobalt deposition in acidic bath containing Im-ILs were studied at a copper 

working electrode. The extent of the inhibition of Co+2 ions deposition in the presence of Im-

IL increased with increasing ionic liquid concentration and led to more leveled and fine-

grained deposits, especially at low concentrations. The inhibition of cobalt reduction in the 

presence of Im-IL ions was assumed to occur via adsorption which obeyed the Langmuir 

adsorption isotherm. High cathodic current efficiency (CCE%) was observed in the absence 

and presence of ionic liquid during cobalt electrodeposition. Scanning Electron Microscopy 

(SEM) image showed smoother deposition of cobalt in presence of Im-IL (10-5 M) in sulfate 

bath. This ionic liquid acts as additive can be considered as a good candidate for electroplated 

soft Co films. 

 
Key words: Imidazol derivative, ionic liquid, cobalt electrodeposition, sulfate bath 
 

INTRODUCTION 

Cobalt and its alloys are important engineering material used widely in many industrial 

applications. This is due to their unique properties such as: high electrical, high strength, 

thermal stability, heat conductive, higher hardness, corrosion resistance, good wear 

resistance, good adhesion, optical, and their high catalytic characteristics [1]. Most solutions 

used in electrodeposition of metals and alloys contain one or more inorganic or organic 

additives that have specific functions in the deposition process. [2-5]. These additives affect 

the deposition and crystal building processes as a adsorbate at the surface of the cathode. 

 

Ionic liquids (ILs) are a fascinating group of new chemicals with the potential to improve 

development in chemical technology, stimulating considerable research in the field. They are 

mailto:enam.omar@yahoo.com
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organic salts that are liquids at ambient temperature and comprised entirely of organic cations 

and organic/inorganic anions [5].  

 

The present work aims to study the effect of a series of novel ionic liquid 1-methyl-3-(2-oxo-

2-((2,4,5 trifluorophenyl)amino)ethyle)-1H-imidazol-3-ium iodide (Im-ILs) on the 

electrodeposition of cobalt from an aqueous acidic sulfate bath. In addition, the study aims to 

throw more light on the kinetics and the mechanism of cobalt. 

 

MAIN RESULTS 

 

Potentiodynamic Cathodic Polarization (i/E) Curves 

The potentiodynamic cathodic polarization (i/E) curves for cobalt electrodeposition were 

measured in the presence and absence of different concentrations of ionic liquid (Im-ILs) 

(10−3M - 10−6M)  in the sulfate bath at pH 4.5 as shown in Figure 1. The data reveal that, in 

general, the deposition of Cobalt from this solution is accompanied by a high polarization. 

The presence of ionic liquid resulted in a marked shift in the polarization curves towards 

more negative potential values, indicating an inhibition of Co+2 ions deposition. The extent of 

the inhibition increased with increasing ionic liquid concentration.  

Figure 1. Potentiodynamic cathodic polarization curves during Cobalt electrodeposition 

in the absence and presence of different concentrations of Im-ILs at pH 4.5. 

 

The additive molecules of ionic liquid Im-IL ions are thought to adsorb on the cathode 

surface. The data is fitted by a Langmuir adsorption isotherm (Equation 1): 
𝜃

1−𝜃
= 𝐾𝐶                                                              (1) 

where K is the equilibrium constant of the adsorption reaction, C is the ionic liquid 

concentration in the solution and θ is surface coverage. The equilibrium constant K was 

evaluated to be 233 M−1 for the ionic liquid Im-IL suggesting a chemical adsorption [6].  

 

Cyclic Voltammetry 

The cyclic voltammetry measurements were carried out at a glassy carbon (GC) electrode 

over a potential range of -1.2 to -1.2 VSCE with a scan rate of 100 mV/sec in the presence and 

absence of ionic liquid Im-IL as shown in Figure 2. 

The potential difference between the reduction potential of cobalt ions at "B" and the 

crossover potential at "A" is a measure of the nucleation overpotential (NOP) for cobalt 

deposition at the copper substrate. It is obvious that the addition of Im-IL increased the NOP 

values as shown in Table 1. In addition, the reduction in the cathodic area, indicating an 

inhibition of the electrodeposition process. 
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Figure 2. Cyclic voltammetric curves recorded at GC electrode in the absence (blank) and 

presence of different concentrations of Im-IL (scan rate = 100 mV/sec). 

 

 

Table 1. The nucleation overpotential (NOP) as a function of concentrations of Im-ILs. 

[MTFP(AE)I]I / M (NOP) / mV 

0 0.29 
1 × 10-6 0.32 

1 × 10-5 0.39 

1 × 10-4 0.4 

5 × 10-4 0.5 

1 × 10-3 0.6 

 

Morphologies of Co Deposits in Im-IL Using Scanning Electron Microscopy  

Figure 3 shows SEM image of cobalt deposition in the presence of Im-IL (10-3 M) in sulfate 

bath. 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

Figure 3. SEM micrographs of cobalt coatings electrodeposited on copper foils obtained 

from acid bath without Im-IL (a) and with 10-3 Im-IL (b). 

 

CONCLUSION 

 

A great shift in the polarization curves towards more negative potentials values is observed 

during the electrodeposition of cobalt in the presence of the ionic liquid. Cyclic voltammetric 

measurements showed that the addition of the ionic liquid increased the nucleation 

overpotential indicating an inhibition of the electrodeposition process and obey the Langmuir 

adsorption-isotherm. 

 

 

(a) (b) 
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ABSTRACT 

 
Additive manufacturing is a recent technology that obtains to fabricate the complex and 

lightweight components. The aim of this study is to ascertain the tensile behaviour of the 

three different angles of strut including 45/45, 25/65 and 60/30 degrees. This Polylactic Acid 

(PLA) structures are fabricated using desktop 3D filament printing. Following, the structure 

experimentally tested using the universal testing machine at a crosshead displacement rate 

1mm/min following ISO 527. The result demonstrates that the structure with the angle of 

25/65 offered an outstanding performance than those tested in this study. 
 

Keywords: Additive Manufacturing, Lattice structure, 3D printing 

 

INTRODUCTION 

Recently, additive manufacturing (AM) offers the possibility to manufacture complex parts 

for the aircraft components in a short period of time [1-2]. Additive manufacturing is able to 

create the complex freeform design including lattice structures [3] and optimization topology 

that difficult to fabricate using traditional processes.  

 

In this study, the specimen with different angles has been designed and tested using a tensile 

test machine following the ISO 527 standard. The tensile behaviour results have been 

presented in order to compare the optimum strength for the different angle of the lattice 

structure.  

 

MAIN RESULTS 

 

Figure 1 shows the samples that fabricated using the Polylactic Acid (PLA) material. These 

samples were designed with 3 different configuration angles such as 45/45, 25/65 and 30/60 

degrees. In addition, the weight for each sample was approximately 8 grams. 
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(a) 

 

 

(b) 

 

 

(c) 

Figure 1. Schematic diagram of (a) 45/45, (b) 25/65, and (c) 60/30 degrees of PLA structures 

 

 

The stress-strain responses of the 45/45, 25/65, and 60/30 degrees of PLA structures in a 

quasi-static loading rate are presented in Figure 2. Here, it was obtained that up to the peak 

value of stress level, the stress-strain curves are reasonably linear and obey the Hooke’s law. 

After the maximum, a large drop in the stress occurs. From Figure 2, it is clear that strut 

structure with the angle 25/65 degree offers a greater tensile behaviour than those exhibits by 

the two other structures. 

 

 

  

 

 

Scale 1:1 

Scale 1:1 

Scale 1:1 
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Figure 2. A tensile stress-strain curve for 45/45, 25/65, and 60/30 degrees of PLA structures  

 

CONCLUSION 

In this paper, the commonly structure that design for different angle lattice structures were 

studied. The strut with the angle of 25/65 degree has offered the highest mechanical 

properties.  
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ABSTRACT 

 
Oil and gas sector is a highly fragmented, project-based industry and depending on a large 

number of professions and processing requirements across the lifecycle. In Engineering, 

Procurement and Construction (EPC) contract, the contractor has to deal with the owner and 

a large number of sub-entities. Due to that, many issues have arisen among the stakeholders 

in oil and gas projects. Because of these issues, it leads to delay in completion and budget 

overrun. During the literature search, most of the papers mentioned about the issues happened 

in oil and gas projects in other countries but not in Malaysia. This somehow hinder effort to 

improve the issues of EPC contracting strategies in Malaysia. Hence, this research aims to 

identify the current critical issues facing by Malaysian oil and gas industry. The research 

applies the qualitative paradigm through pilot semi-structured interviews with the actual 

practitioners. From the pilot interview conducted, the issues highlighted differs from both 

client and contractor’s thoughts. This research offers a rich understanding in an unsaturated 

area of EPC contract in Malaysia perspective and is expected to become the basis to support 

the future strategy in enhancing the effectiveness of EPC contract in Malaysian oil and 

gas industry. 

Key words: EPC Contract, Oil and Gas Industry, Project Management  

 

INTRODUCTION 

Engineering, Procurement and Construction (EPC) is a common contracting arrangement 

used to undertake construction works by private sector on large scale and complex oil and gas 

industry [5]. Oil and gas industry are complex considering that projects demand relatively a 

long period of time and huge capital investment [5]. To ensure the success of EPC 

contracting process, a complete scope of definition is crucial [2]. However, many issues had 

been addressed by other researchers on previous studies. Salama et al. [7] highlighted that 

incomplete information in EPC contract is due to phase overlapping between Engineering 

phase, Procurement phase and Construction phase. Yeo and Ning [8] agreed, due to phase 

overlaps, involvement of suppliers in planning and design of long-lead equipment is low.  

 

All issues aroused resulting in delayed completion, budget overrun, poor quality and the 

subsequent barrage of claims and counter claims [8]. Chan and Kumaraswamy [1] in their 
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research mentioned that project changes and variations are the critical factors give rise to 

project delay and failure. Ogunlana [6] reinforced Chan and Kumaraswamy’s by adding that 

changes and rework are due to inflexibility and unresponsive of engineering and construction 

industry to the needs of its customers.  

 

The objective of this paper is to identify the critical issues of EPC contracting arrangements 

face by Malaysian oil and gas industry. To investigate the critical issues, a pilot interview 

with three oil and gas companies who do business in Malaysia had been conducted. Pilot 

study is carry out to ensure the data is comprehensible and appropriate, and the questions are 

well-defined, clearly understood and presented in a consistent manner [3]. The study 

presented here is to obtain an in-depth understanding of the issues that take place in EPC 

contract of Malaysian oil and gas industry.  

 

MAIN RESULTS 

 

From the pilot interview with three different oil and gas companies in Malaysia, it can be 

deduced that different companies facing different problems in EPC contract. Each 

respondent possesses their own thoughts as client and contractor. The problem identified 

from the interview are divided into two groups as tabulated in Table 1 below.   

Table 1. Issues Facing by Client and Contractor in EPC Contract 

Client’s view Contractor’s view 

1. Engineering Issue 

2. Procurement Issue 

1. Project Risk 

2. Project Management Issue 

3. Change Management Issue 

Client’s representative highlighted two main issues that the company facing currently. 

Petronas as a client usually facing issues in engineering stage of EPC contract. 

Engineering is a part of planning; hence it plays a crucial role in the contract. If 

engineering stage goes caput, the following phases will be facing problems as well. The 

respondent stated that it is crucial to have a detailed information in design engineering 

stage. However, problems still arise though a well-defined information is provided. 

Prolong to that, client will be facing difficulty in procurement phase with the issuance of 

change order and variation order by contractor. From the interview, the respondent 

revealed that change order is usually caused by both owners and contractors include 

errors in construction design plans, specifications and unforeseen conditions. The 

respondent added, if the issues occurred, it is a troublesome for client’s side as the 

process of approving the payment of extra works are complicated and time consuming.  

While from contractor’s perspective, the respondents are concerned about project risks. 

Successful projects may depend on how well project stakeholders address project risks. 

However, the respondent from Sapura Energy has a thought that company did not seen 

this tool to be fully utilized by Malaysian companies except for major banks and 

financing institution. There is lack of communication and engagement with stakeholders 

which lead to problems when executing the project. Project management is a basis of a 

project and to complete the project within timeframe and budget, all key players must 

work together. This is related to issue in change management highlighted by the 

respondent. Most contract provisions have time bar, to change management or change 

order clauses, to notify the client within a certain period once the contractor identify a 
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change. Stakeholder management should help address change management processes to 

become more efficient. This is because all relevant data is properly engaged and 

communicated with the rightful stakeholder. Therefore, the notices of delay and changes 

to the EPC contract can be issued to the client within reasonable time.  

 

CONCLUSION 

 

Oil and gas industry is associated with a high degree of risk because of its nature, process, 

activities, technological complexity and organization. Engagement with various 

participants, such as designers, owners, suppliers, contractors and subcontractors 

contribute to high volume of fundamental risks. In this era of oil and gas downturn, it is 

vital to have a good contracting arrangement to ensure the process of a project runs 

smoothly. Therefore, by analyzing the problems in EPC contract, it will help the 

stakeholders to identify on which phases that issues frequently aroused. To address the 

issues, researchers can come out with greater solutions to improve the EPC contract 

especially via technological means as there is a limitation of technological 

implementation in EPC contracting arrangement.  
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ABSTRACT 
 

Potential contribution of buildings to global warming over the next 100 years is highly 

significant. Energy conservation is one of the vital components to address in term of 

psychological behaviour among building users towards energy saving action. A specific 

desired behaviour such as energy conservation behaviour is influencing by a set of 

psychological determinants. Energy conservation behaviour among household often 

influenced by monetary incentive shall not be generalized into office building context 

whereby the users have no financial responsibility on its utilities expenses. Thus, this study 

focuses to identify the psychological determinants of energy conservation behaviour among 

office building users. A well-established theory, the Theory of Planned Behaviour is adopted 

as the theoretical basis in this study to identify the set of psychological determinants of 

energy conservation behavior in present context. There are five (5) psychological 

determinants associated with energy conservation behaviour in office building context were 

ascertained in previous studies. The psychological determinants including: Attitude, 

Subjective Norm, PBC, Energy Knowledge and Past Experiences. A total of 126 convenience 

samples has been gathered among the office building users in Kota Iskandar, Johor. The 

causal relationship of the identified psychological determinants was examined using 

Structural Equation Modeling assisted by SmartPLS-SEM software version 3.0. The results 

showed that the psychological determinants that are significant towards energy conservation 

behaviour among office building users are Subjective Norm, PBC and Past Experiences. The 

findings of this study may serve as a basis reference for the management team to determine 

the determinants that influence energy conservation behaviour among the office building 

users. 
 
Key words: Psychological Determinants, Energy Conservation Behaviour, Theory of Planned 

Behaviour, Structural Equation Modelling 

 

INTRODUCTION 

 

Energy sector represents the largest sources of emissions by far is accounted for almost 68% 

of GHG worldwide [1] and buildings are responsible for almost 32% of total global final 

energy use [2]. The participation of occupant plays an important role to reduce energy 

consumption in buildings despite of technological measures [3]. However, changes towards 

environmentally sustainable behaviour is much more complex to adopt [4] as energy 

mailto:razlinmansor@yahoo.com
mailto:sheauting@utm.my)
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conservation behaviour required a voluntary behavioral change in order to sustain the 

practice.  

 

Theory of planned behavior (TPB) is one of classic theoretical model develop specifically for 

individual behaviour study [5]. TPB consists of three psychological determinants, which are 

Attitude, Subjective Norm and Perceived Behaviour Control (PBC). There are various 

psychological determinants have been proven to have significant contributions in fostering 

desired behaviour. However, similar set of psychological determinants in the household 

context may not be effective in the office building context. This study has conducted a 

systematic search on academic literature to explore and compile the psychological 

determinants used to foster pro-environmental behaviour within different scopes of study. A 

systematic search of relevant articles was undertaken on two databases (Web of Science and 

Scopus). In total, there are five (5) psychological determinants were found positively 

associated with energy conservation behaviour in office building context. These including: 

Attitude, Subjective Norm, PBC, Energy Knowledge and Past Experiences. In detailed, the 

determinants are associated with few underlying determinants which are environmental 

concern, environmental belief, social norm, personal norm and public information. 

 

This study adopts TPB as a fundamental basis in determining the psychological determinants 

of energy conservation behaviour among office building users. Moreover, there are limited 

literatures on the psychological determinants of energy conservation behaviour among office 

building users in Malaysia. Thus, this research aims to identify the psychological 

determinants of energy conservation behaviour among office building users and their causal 

relationship in formulating energy conservation behaviour among office building users.  

 

MATERIAL AND METHOD 

 

This study has conducted a systematic search on academic literature to explore and compile 

the psychological determinants used to foster pro-environmental behaviour within different 

scopes of study. Overall search has identified a total of 70 journal articles that outlined 

several psychological determinants which has been hypothesized and significantly correlated 

with pro-environmental behaviour in various contexts. Based on the TPB theoretical model 

and related previous studies, there are five (5) psychological determinants which commonly 

mentioned in previous studies and associated with energy conservation behaviour in office 

building context. The psychological determinants including: Attitude, Subjective Norm, PBC, 

Energy Knowledge and Past Experience. The determinants are associated with some 

underlying determinants that are likely to have indirect effects on the energy conservation 

behaviour which are environmental concern, environmental belief, social norm, personal 

norm and public information.  

 

In this context of study, an elicitation study is conducted. A sample of 25 respondents among 

office building users in Kota Iskandar were involved to answer a set of open-ended question 

in a questionnaire form. Elicitation study is important to understand about people thoughts 

and feelings on specific behaviour as people will not share the same thought and feelings on 

certain behaviour. Inputs with high frequency were used to construct a final questionnaire for 

this study. The final question was designed using 5-point Likert scale (1= Strongly Disagree, 

2=Disagree, 3=Somehow Agree, 4=Agree, 5= Strongly Agree). After pre-test the 

questionnaire, a total of 300 sets of revised questionnaires were distributed to the government 

office building users in Kota Iskandar face-to-face. The final questionnaires were analyzed by 
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using Structural Equation Modelling (SEM) with assistance of Smart Partial Least Square 

(SmartPLS) software as PLS-SEM has been widely used to investigate the causal 

relationships among a set of determinants in various context. For instance, similar 

methodology has been applied to determine the crucial relationship between two formative 

factors which are psychological distance and environmental attachment in higher education 

[6]. Other than that, study by [7] also applied smartPLS to determine the influence of 

Attitude, Subjective Norm and Self-efficacy towards energy saving intention among students 

in private university. 

 

MAIN RESULTS 

 

Table 1. Result of path coefficient 
  T Statistics (|O/STDEV|) P Values 

Attitude -> ECB (switching off unnecessary light) 1.23 0.22 

Energy Knowledge -> ECB (switching off unnecessary light)  0.31 0.75 

Environmental Belief -> Attitude 3.19 0.00 

Environmental Concern -> Attitude 2.47 0.01 

Past Experiences -> ECB (switching off unnecessary light) 2.74 0.01 

PBC -> ECB (switching off unnecessary light) 1.93 0.05 

Personal Norm -> Subjective Norm 2.55 0.01 

Public Information_ -> Energy Knowledge 7.62 0.00 

Social Norm -> SN 4.39 0.00 

SN -> ECB (switching off unnecessary light) 2.08 0.04 

Note: Subjective Norm (SN); Perceived Behavioural Control (PBC); Energy Conservation Behaviour (ECB) 

 

Based on the results of SEM, all determinants had achieved the significant value of 

Composite Reliability and AVE test. All variables considered as satisfied where the variables 

had internal consistency and the discriminant validity has been proved. However, only three 

psychological determinants were found to have significant relationship with energy 

conservation behaviour, specifically turning off unnecessary light behavior among the office 

building users in the Kota Iskandar as showed in Table 1. These including Past Experiences 

(β: 0.23, p-value <0.05), Subjective Norm (β: 0.19, p-value <0.05) and Perceived Behavioural 

Control (β: 0.22, p-value < 0.05). Past Experiences was found as the strongest psychological 

determinants in formulating energy conservation behaviour among office building users in 

Kota Iskandar.  

 

CONCLUSIONS 

 

In this study, the result indicates that office building users in Kota Iskandar have the 

encouragement to conserve energy when the community approve their action on saving 

energy and when the community apply the same action to consume energy efficiently. In 

addition, the findings also indicated that office building users in Kota Iskandar believe that 

they have personal responsibility to conserve energy in their office to reduce the 

environmental impact.  
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ABSTRACT 
 

The modelling of splicing systems is simulated by the process of cleaving and recombining 

DNA molecules with the presence of a ligase and restriction enzymes which are biologically 

called as endodeoxyribonucleases.  The molecules resulting from DNA splicing systems are 

known as splicing languages. Palindrome is a sequence of strings that reads the same forward 

and backward.  Research on generalisations of splicing languages in DNA splicing system 

involving palindromic sequences for restriction enzymes has been done previously. In this 

research, the splicing languages resulting from DNA splicing systems with one non-

palindromic restriction enzyme are determined using the notation from Head splicing system.  

The generalisations of splicing languages for DNA splicing systems involving one non-

palindromic restriction enzyme for one and two non-overlapping cutting sites are presented in 

the first and second theorems, respectively, which are proved using direct and induction 

methods.  The result from the first theorem shows a trivial string which is the initial DNA 

molecule; while the second theorem determines a splicing language consisting of a set of 

resulting DNA molecules from the respective DNA splicing system.  

Key words: DNA, splicing system, splicing language, non-palindromic, restriction enzyme 

 

INTRODUCTION 

 

Splicing systems were introduced by Head in 1987 as a study between formal language 

theory and molecular biology [1].   The splicing systems are initially known as Head 

Splicing System, SH.  In splicing systems, deoxyribonucleic acid (DNA) molecules mix 

with a ligase and restriction enzymes which are also called as endodeoxyribonucleases that 

allow the molecules to be cut and recombined [2].  A language, called the splicing 

language, is then associated with three sets using formal language theory. The first set 

consists of double stranded DNA (dsDNA) symbols generated from nitrogenous base 

pairings: adenine (A) pairs with thymine (T), while cytosine (C) pairs with guanine (G) [3].  

The second set is the set of initial DNA molecules [1].  Lastly, the third set consists of the 

recombination behaviours allowed by formation rules of enzymatic activities [1].  The 

rule for the cleavage pattern of restriction enzymes is denoted in term of a triple:  left 

context, crossing and right context [4]. 

 

The modelling of DNA splicing systems involving palindromic sequences has been 

discussed by Head in [1].  Yusof has also studied and mentioned the definition of 

palindromic string in DNA splicing systems [5].  Palindrome is a sequence of strings that 
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reads the same forward and backward [6].  Palindromic sequence can be recognized in the 

strings of restriction enzymes.  Previously, research on the generalisations of splicing 

languages resulting from DNA splicing systems has been carried out involving 

palindromic restriction enzyme [7].  As an extension of the previous research, the splicing 

languages resulting from the modelling of DNA splicing systems with one non-

palindromic restriction enzyme are presented in this paper.   

 

The definitions of a splicing system and a splicing language are stated in the following. 
 

Definition 1 [1] (Splicing System and Splicing Language) 

A splicing system S = (A, I, B, C) consists of a finite alphabet A, a finite set I of initial strings 

in A*, and finite sets B and C of triples (c, x, d) with c, x and d in A*.  Each such triple in B or 

C is called a pattern.  For each such triple the string cxd is called a site and the string x is 

called a crossing.  Patterns in B are called left patterns and patterns in C are called right 

patterns.  The language L = L(S) generated by S consists of the strings in I and all strings that 

can be obtained by adjoining to ucxfq and pexdv whenever ucxdv and pexfq are in L and (c, x, 

d) and (e, x, f) are patterns of the same hand.  A language, L is a splicing language if there 

exists a splicing system S for which L = L(S). 

 

The aim of this research is to generalise the splicing languages in DNA splicing systems 

involving one non-palindromic restriction enzyme for one and two non-overlapping 

cutting sites. 

 

MAIN RESULTS 

 

In this research, the splicing languages from DNA splicing systems involving one non-

palindromic restriction enzyme are generalised using Head splicing system.  The 

generalisation of splicing languages resulting from DNA splicing systems with one 

cutting site of a non-palindromic restriction enzyme is presented in Theorem 1.    
 

Theorem 1 

Given S = (A, I, B, C) is a splicing system in which A = {
A,
T 
C,
G 
G,
C 
T
A
} is the set of dsDNA 

symbols,  I = {
𝑁1𝑁1 …𝑁1𝑋1𝑌𝑋2𝑁2𝑁2…𝑁2
𝑁1
′𝑁1

′…𝑁1
′𝑋1

′𝑌′𝑋2
′𝑁2

′𝑁2
′ …𝑁2

′} is the set consisting of an initial string with one 

cutting site of a non-palindromic restriction enzyme 
𝑋1𝑌𝑋2
𝑋1
′𝑌′𝑋2

′ , set B = {
𝑋1
𝑋1
′
, 𝑌,
𝑌′
𝑋2
𝑋2
′ } is the set of 

cleavage pattern for the restriction enzyme and set C is the null (Ø) set, the resulting splicing 

language is 
𝑁1𝑁1 …𝑁1𝑋1𝑌𝑋2𝑁2𝑁2…𝑁2
𝑁1
′𝑁1

′…𝑁1
′𝑋1

′𝑌′𝑋2
′𝑁2

′𝑁2
′ …𝑁2

′ 

where 
𝑁1
𝑁1
′, 
𝑋1
𝑋1
′ ,  
𝑌
𝑌′

 
𝑋2
𝑋2
′  and 

𝑁2
𝑁2
′ denote arbitrary dsDNA symbol(s), 𝑁1

′, 𝑋1
′ , 𝑌′ and 𝑋2

′  and 𝑁2
′ are 

complementaries for 𝑁1, 𝑋1, 𝑌, 𝑋2 and 𝑁2 respectively, 
𝑌
𝑌′

 is the crossing, and 

{
𝑋1𝑌𝑋2
𝑋1
′𝑌′𝑋2

′ ,
𝑋2
′𝑌′𝑋1

′

𝑋2𝑌𝑋1
} ∉ {

𝑁1𝑁1 …𝑁1
𝑁1
′𝑁1

′…𝑁1
′ ,
𝑁2𝑁2…𝑁2
𝑁2
′𝑁2

′…𝑁2
′}

.
 

Next, the splicing languages from DNA splicing systems for two non-overlapping cutting 

sites of a non-palindromic restrictions enzyme are generalised and given as Theorem 2. 
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Theorem 2 

Given S = (A, I, B, C) is a splicing system in which A = {
A,
T 
C,
G 
G,
C 
T
A
} is the set of dsDNA 

symbols,  I = {
𝑁1𝑁1 …𝑁1𝑋1 𝑌 𝑋2𝑀 𝑀…𝑀𝑋1 𝑌 𝑋2 𝑁2𝑁2…𝑁2
𝑁1
′𝑁1

′…𝑁1
′𝑋1

′𝑌′𝑋2
′𝑀′𝑀′…𝑀′𝑋1

′𝑌′𝑋2
′𝑁2

′𝑁2
′ …𝑁2

′} is the set consisting of an 

initial string with two non-overlapping cutting sites of a non-palindromic restriction enzyme 
𝑋1𝑌𝑋2
𝑋1
′𝑌′𝑋2

′ , set B = {
𝑋1
𝑋1
′
, 𝑌,
𝑌′
𝑋2
𝑋2
′} is the set of cleavage pattern for the restriction enzyme and set C 

is the null (Ø) set, the resulting splicing language consists of strings of the form 

𝑁1𝑁1 …𝑁1
𝑁1
′𝑁1

′…𝑁1
′

𝑋1𝑌𝑋2
𝑋1
′𝑌′𝑋2

′ (
𝑀 𝑀…  𝑀
𝑀′𝑀′…𝑀′

𝑋1𝑌𝑋2
𝑋1
′𝑌′𝑋2

′)
𝑛−1𝑁2𝑁2…𝑁2

𝑁2
′𝑁2

′ …𝑁2
′ 

where 𝑛 ∈ ℤ+, 
𝑁1
𝑁1
′, 
𝑋1
𝑋1
′ ,  
𝑌
𝑌′

, 
𝑋2
𝑋2
′ , 
𝑀
𝑀′ and 

𝑁2
𝑁2
′ denote arbitrary dsDNA symbol(s), 𝑁1

′, 𝑋1
′ , 𝑌′, 𝑋2

′ , 

𝑀′ and 𝑁2
′, are complementaries for 𝑁1, 𝑋1, 𝑌, 𝑋2, 𝑀 and 𝑁2respectively, 

𝑌
𝑌′

 is the crossing, 

and {
𝑋1𝑌𝑋2
𝑋1
′𝑌′𝑋2

′ ,
𝑋2
′𝑌′𝑋1

′

𝑋2𝑌𝑋1
} ∉ {

𝑁1𝑁1 …𝑁1
𝑁1
′𝑁1

′…𝑁1
′ ,
𝑀 𝑀 …  𝑀
𝑀′𝑀′…𝑀′,

𝑁2𝑁2…𝑁2
𝑁2
′𝑁2

′…𝑁2
′}

.
 

 

CONCLUSION 

 

In this research, the generalisations of splicing languages in DNA splicing systems involving 

one non-palindromic restriction enzyme for one and two non-overlapping cutting sites are 

given as Theorem 1 and 2 respectively.  The results from this research contribute to the 

evolution of idea in DNA splicing systems where the resulting DNA molecules can be 

determined and predicted without actual wet lab experiments.  For further research, splicing 

languages from DNA splicing systems for more than one non-palindromic restriction enzyme 

with same and different crossings can also be generalised. 
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ABSTRACT 

This study was focused on small contractor. Small and medium enterprises (SMEs) are often 

the main pillar of an economy. The total of small grade contractors in Malaysia registered by 

Construction Industry Development Board (CIDB) is higher and increases for every year. 

However, it is well known that construction project have many work related accidents and 

injuries causes of minor accidents, ergonomics problems, out dated machinery, and lack of 

awareness. The statistic of accidents at construction sites showed that Malaysian construction 

industry is one of the critical sectors that need a huge and fast overhaul from the current site 

safety practices. Moreover, the safety practice in small grade contractors is too far to achieve 

the good safety performance in construction industry compare to large grade contractors. In 

this study, a semi-structured question was developed to identify the factors that affecting 

safety practice in small grade contractors. The data used in this study was collected through 

the interview with manager in small grade contractors, Site Safety Supervisor (SSS), and 

Safety and Health Officer (SHO). The finding of this paper was identified factors that 

influence safety practice in small grade contractors such as poor Occupational Safety and 

Health (OSH) management; small project value; financial constraint; lack of training and 

knowledge on safety management; high competition; lack of communication; unsatisfactory 

safety motivation; not exposed with good safety culture on site; the existing OSH framework 

is fragmented; difficult in contract acquirement; do not have SSS, SHO or safety person in 

charge; lack of OSH formal documentation; financial limitation and time constraints. The 

critical factors lack of safety practice which are financial limitation and lack of training and 

knowledge. In conclusion, small grade contractors faced for some factors that avoid applying 

safety practice in their companies.  

Key words: Factors, safety practice, small grade contractors, construction 

 

INTRODUCTION  

An increased risk for injuries is found in small contractor and is especially evident for the 

construction industry ([1], [2], [3], [4], [5], [6], [7] and [8]). Some companies are typically 

engaged small contractor as subcontractors in the construction industry. Subcontractor are 

located at the lower end of the inter-organizational hierarchy in a construction project. In 

addition, their ability to exert influence on decision making in the construction process is 

limited. Previous research suggests that Australian small contractor companies may not 
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manage OHS risk as effectively as larger firms in the industry. In Queensland’s small 

contractor employers have a poor understanding of their responsibilities under OHS law ([9] 

and [10]). In another study of contractor company in Victoria, larger contractor employers 

were found to view OHS as something to be integrated into their management systems ([5] 

and [9]), whereas small contractor employers did not focus on systems of management and 

believed OHS risks to be created by employees and therefore viewed risk control as the 

responsibility of employees [9]. 

 

Relatively poor OHS management and outcomes in small grade contractors may be attributed 

to characteristics that are typical of small grade contractors. This makes it more difficult for 

them to create and maintain a safe and healthy work environment and to manage safety and 

may explain why employees in small grade contractors are generally more frequently 

exposed to hazardous situations and suffer more work-related injuries and illnesses than those 

working in large grade contractors [1]. In addition, the safety problems in small grade 

contractors are related to lack of adequate resources to address safety issues and lack of 

knowledge of the contractor’s safety risks [4]. 

 

The safety activities in small grade contractors are include safety policy and objective 

statement; training; inspections; risk assessments; safety responsibilities and employee 

involvement in safety issues [4]. The contractors in small grade not apply all of safety 

activities in their company because of some factors or barriers to implement it on site. 

 

RESULTS  

 

Figure 1 show the groups of respondents for this study. 11 respondents from randomly 

small grade contractors were interviewed includes employer contractor G1 and G4 (1 

person) respectively; 2 persons for employer contractor G2, G3 and SHO; and 3 persons 

for SSS. Based on interviewed, some respondents are very agreed that the small grade 

contractors are too far from safety practice in construction industry.  
 

 
Figure 1. Group of respondents 

 

The factors of influences safety practices in small grade contractors were analyzed and 

the results are summarized in Figure 2. The critical factors that influence the safety 

practice in small grade contractors are financial constraints (50%) and lack of t raining and 

knowledge (40%). Poor OSH management; time constraints; and not exposed with good 

safety culture (20%) respectively. Moreover, small project value; high competition; lack 

of communication; unsatisfactory safety motivator; do not have SHO, SSS and safety 

person in charge; and lack of OSH formal documentation (10%) respectively.  
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Figure 2. Factors affecting safety practices in small grade contractors  

 

CONCLUSION 

 

This study concludes that many factors influence safety practices in small grade contractors 

in Malaysia. Some of these factors causes safety practice to be very poor. The critical factors 

that affect safety practice are finance, lack of training and knowledge.  
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ABSTRACT 

 
Predictive maintenance (PM) is the evaluation process of equipment by performing periodic 

forecasting and identifying the life cycle period the equipment failure might be occurred. This 

paper presents a Weibull’s statistical approach that predicted the life-cycle of highway street 

lighting. Here, the historical data that collected from the maintenance checklist record of 250 

and 400W streets lighting lanterns replacement report. The findings show that estimation of 

survival rate of 250 and 400W bulb are 2.5 and 7.0 months period of operations respectively. 

Key words: Predictive Maintenance, Weibull Analysis, Statistical Process Control 

 

INTRODUCTION 

Currently, in highly competitive in manufacturing and industry have increased the efficiency 

of maintenance work in order to cut the cost and increase the equipment sustainability. Many 

attempts have been made to evaluate the failure probability for both historical service lifetime 

and condition monitoring variables.   

 

The Weibull distribution is a good method to simulating failure probability of products [1-4]. 

Jeon and Sohn analysed the reliability of the data association rule and Weibull regression 

analysis in order to find the significant pattern of failure for heavy duty diesel engine and 

excavators [5]. 

 

This paper is presented the applicability a Weibull statistical approach for evaluating the 

maintenance planning of the street lantern.  

 

MAIN RESULTS 

 

Figure 1 explained the established Weibull probability requiring a performance plot. As can 

be seen from Figure 1, it shows that 99 percent of the 250 W and 400 W street lighting bulbs 

can survive at least 893 and 2,520 hours respectively. If the operation of street lighting is 12 

hours per day, the survival rates of 250 and 400 W lanterns that are obtained 2.5 and 7.0 

months respectively.  
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(a) 

 
(b) 

Figure 1. Typical survival probability-hours plot of (a) 250 W and (b) 400 W of bulbs 

CONCLUSION 

The Weibull distribution is considerably a flexible and useful tool to measure maintenance 

performance of a light bulb. This study has suggested that the life span of 250W and 400W 

bulb are 2.5 and 7.0 months of operations respectively. 
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ABSTRACT 

 
The nature of real estate  is complex; specifically, it consist of numerous unique attributes 

that influence its price. The price is determined by numerous attributes. The investors value 

these attributes differently due to the heterogeneous nature of real estate. Therefore, the aim 

of this paper, is to identify the major micro-economic determinants of  real estate residential  

price in Abuja, Nigeria. Therefore through extensive literature review, some major 

determinants of real estate price were identified in order of significance, location, 

neighborhood and structural attributes. These are the most significant attributes that 

determines the price of real estate residential property within Abuja, Nigeria. 

 
Key words: Residential property, Real estate market, Real estate price,  Determinants of real 

estate price  

 

INTRODUCTION 

Real estate investment is an emerging business in many countries of the world. Real estate 

investment was thoroughly investigated to come up with solution faced by the transaction of 

land and building. Real estate investment is strictly related to the housing price (Bello et al. 

2017). Real estate markets are unique as “no two properties are the equal”. Determination of 

real estate price is  the consequence of  the relations among sellers and buyers in a distinct 

location [1]. 

 

According to [2]. real estate market like other economic sectors has its  price setting method 

which vary from the conservative supply and demand theoretical framework. It is tempered 

with various  features that are special to real estate, which includes location, property age and  

availability of infrastructural facilities. Real estate is a significant asset which made important 

contribution to the many households' total asset (Lee & Lee, 2009). [3].  However, real estate 

price is thus regarded as a bundle of natural characteristics which produce utility 

maximization for buyers. Structural, accessibility, neighborhood and location attributes 

results in differentials between real estate price and affects the supply and demand  flexibility 

within precise submarkets [1]. 
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MAIN RESULTS 

 

The major determinants of real estate residential price were identified through extensive 

literature review. 20 major features were identified and classified into the developed real 

estate residential price determinants' framework under location, neighborhood and 

structural, characteristics as shown in figure 1. below:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Framework of Real Estate Price Determinants (Adapted from Abidoye and Chan, 

2016). 
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CONCLUSION 

 

An effort was made to identified the real estate residential price determinants in Abuja city, 

Nigeria through literature review. The study identified various determinants of real estate 

residential prices within Abuja real estate market. Further, some major determinants were 

identified and classified into the established framework of  real estate residential price 

determinants adapted from [4], under location neighborhood and structural attributes. These 

factors are the major determinants of real estate price within Abuja real estate market. 

Moreover, the knowledge of micro-economic determinants of real estate price is of great 

importance to real estate investors, real estate agents banks, appraisers, tax assessors and 

local authorities as well as general public. 
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ABSTRACT 

The use of atmospheric nitrogen as a plasma gas for microwave plasma atomic emission 

spectroscopy (MP-AES) is a great improvement in analytical world. This is because it has 

better performance when compared with graphite furnace atomic absorption spectroscopy 

(GFAAS), the maintenance cost is significantly reduced, it is multi-elemental in analysis, fast 

analysis time and the nitrogen gas is non-flammable. In this work the performance of these 

two instruments were evaluated for the analysis of cadmium (Cd), arsenic (As), chromium 

(Cr) and lead (Pb) in soil matrices using hot plate aqua-regia digestion and the subsequent 

digests were subjected to analysis by the two instruments. The limit of detection were usually 

measured in the low µg/L range and the values for limit of detection measured by MP-AES 

were observed to be better when compared with GFAAS. 

Key words: MP-AES, GFAAS, Soil, Digestion and Trace metals 

 

INTRODUCTION 

The recent introduction of microwave plasma atomic emission spectroscopy (MP-AES) 4100 

instrument by Agilent technologies which uses a new, simple, and relatively inexpensive 

microwave plasma and atomic emission detector has improved the quality of analytical and 

environmental chemistry, in that it is successfully been applied to spectroscopic analysis and 

the quantification of several trace elements in soil matrix [1].  Plasma source emission 

spectroscopy is a well-accepted approach to elemental analysis [2]. Various excitation 

sources such as flame, spark discharge, electric arc discharge and inductively coupled plasma 

have been used in emission spectroscopic system in order to produce excited atoms that will 

emit light for the measurement of elements. However, MPEAS uses atmospheric nitrogen as 

a microwave plasma gas which is its excitation source. Instead of gases that are supplied in 

bottles or liquid storing system MP generates a self-sustained atmospheric pressure by 

converting atmospheric nitrogen in to a source of energy which the plasma uses instead of 

argon gas [3]. This makes it easy and less expensive to maintain as it is noted that gas supply 
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is one of the highest cost associated with elemental analysis. No gas leak risk which therefore 

makes laboratory safe for work.  

However, GFAAS is very slow in analysis when compared with MP in that it analyzed one 

element at a time. This is because each element has its own lamp and there is a need to 

thermally program the system to remove solvent and matrix components before atomization. 

It is also expensive to maintain because it uses argon gas for cooling and cleaning of graphite 

tube. It has a major nuisance associated with it, by taking longer time in the interval of 

analysis 2-3 minutes per element for each sample [4].  In individual sample MP-AES can 

determine more elements and within 15-30 seconds. 

We present here the results on the performance of the MP 4100 that was used for the 

determination of trace metals such as Cd, As, Cr and Pb in soil digested by aqua regia. A 

sample matrix that is generally considered complex due to high acid and chloride content. 

The results are compared with analysis of same digest solutions with GFAAS.  

Instrumental: The MP-AES was an Agilent 4100 MP-AES equipped with a standard 

glass concentric nebulizer and a double pass cyclonic spray chamber. A Czemy-Turner 

monochromator and charge-coupled device detector uses emission line isolation and make 

detection to be sequential. During the analysis the pump speed was kept at 15 rpm and the 

Agilent SPS 3 was used for sample introduction. Analysis cycle consisted of 30 s rinsing 

time with 2-5% nitric acid solution and was followed by 20 s time of sample uptake (fast 

pump speed was set) then, it took 15 s stabilization time. At the beginning of each 

analysis wavelength calibration were done. Before each analytical sequence the software 

optimized both nebulizer pressure and the viewing angle. The integration time was set at 

5 s for those trace elements.  

The GFAAS used was an analytic Jena Model ZEE nit 650P from Germany with a 

transversely heated graphite tube atomizer, using a Zeeman 2-field mode background 

correction and additionally with deuterium background correction which is available in 

the software Aspect LS version 1.4.1.0 and an auto sampler device for sample transport 

with 1 wash cycle between runs. The drying of sample where the sample is evaporated at 

a temperature slightly above the boiling point takes three steps of 80 o C, 90 o C and 110 o 

C with 28.3, 23.3 and 14 s respectively, pyrolysis takes two steps of 350 o C and 1300 o C 

in 24.8 and 13.2 s respectively, the temperature need to be high as it is at this stage the 

sample matrix is thermally decomposed. Atomization took place at a very high 

temperature 2300 o C in 5.7 s as the analytes here are evaporated and molecules are 

splitted into atoms. Finally the temperature 2450 o C for clean-up where the inert gas 

flows and removed all the evaporated compounds off the atomizer in 4.3 s. Single-beam 

HCl lamp was used for the measurement of all the elements. Throughout the analysis 

period the lamps were operated by default current. Argon gas was used for cooling 

purpose. 

Sample extraction: The digestion of soil sample was done in line with [5] which is in 

accordance with International Organization for Standardization (ISO 11466). 0.5g of each 

soil sample was weighed in to a digestion flask and 10 mL of acid mixtures of HNO3 + 

HCl + HF in ratio 6: 2: 2 was added then covered with a watch glass. The mixture was 

heated in a sand bath for 16 h then cooled at room temperature, filtered using a whatman 

No 1 filter paper into a 50 mL volumetric flask using acidified ultrapure water and was 

made to the mark. All solution were kept finally in a refrigerator at 4 o C prior to analysis 

by MP-AES and GFAAS. 
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MAIN RESULTS 

 

The detection limits as seen in the figure below revealed that MP-AES has better 

performance to GFAAS 

 

 
Figure 1. Showing the Limit of detection of MP and GFAAS. 

 

CONCLUSION 

 

The performance of MP-AES is revealed to be better than that of GFAAS and can be 

compared to that of ICP source with respect to the simple matrices analysed. The MP-AES 

also is more economical to maintain since it generates atmospheric nitrogen as the plasma gas 

instead of cylindrical gases used by GFAAS. It may as well provide a cheaper alternative for 

routine analysis in environmental samples to the traditional ICP. 
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ABSTRACT 

 
Neurocognitive is a scientific approach to understand intelligence within the scope of 

cognitive function in which it study an information processing associated with central 

nervous system. The component of reasoning that includes within intelligence is constructed 

in the intelligence quotinent (IQ) of Raven Standard Progressive Matrices (RSPM). Previous 

researchers had come out with various techniques to analyse brain processing. Therefore, this 

study intent to evaluate the changes of brain activity while the subject doing assessment of IQ 

test by using electroencephalography (EEG) at different level of difficulty. The methodology 

used in this preliminary study constructed with the evaluation of the changes brain activity 

that employed (EEG) during assessment of IQ test. The analysis of brain activity will be 

based on alpha (10-12Hz) and beta (13-15Hz) waves after underwent signal processing. The 

result from this study will indicate that there is a different pattern of brain activity showed in 

the alpha and beta waves at different level of difficulty from IQ test. Alpha power in this 

study supported by previous studies about brain activity related to cognitive processing. 

Key words: brain activity, intelligence, EEG, reasoning  

INTRODUCTION 

 

Individual differences in intelligence are usually measured using psychometric tests. It lead to 

the various studies investigated the relationship between human’s IQ scores with their brain 

activity and intelligence [1]. These tests cover cognitive domains such as reasoning, 

processing speed, executive function, memory and spatial ability [2]. Previous study showed 

that electrical signal detected by EEG could potentially reflects the functional relationship 

among brain areas [3]. It was supported by [4] that describes the EEG was designing to gain 

insight information of the brain during intelligence processes. The intelligence is recognized 

in the term ‘general intelligence’, which is commonly designated ‘g’ [2]. Some individual 

tests such as Raven’s Progressive Matrices test, which is used to assess non-verbal reasoning 

are good indicators of general intelligence. Therefore, the aim of this study is to evaluate the 
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changes of alpha and beta waves that specifically retrieved different level of difficulty during 

IQ test assessment. 

 

METHODOLOGY  

 

Procedure 

 

This study purposely to get a preliminary data. There have 3 subjects with homogenous 

group volunteer to participate in this study. Exclusion criteria for the participants were 

color blindness or conditions related to neurological and central nervous system. Fluid 

intelligence, g was tested by using Raven’s Standard Progressive Matrices (SPM). The 

test consists of 30 trials from 5 sections that arranged with increasing the level of 

difficulty. Particularly in this study, participant was asked to identify the missing element 

that completes a pattern by pressing the appropriate key on a keyboard. The elements of 

missing piece reflecting match problem, figure problem and analytical problem. 

Participants were instructed to solve as many trials as possible within 10 minutes. Prior to 

the test, the EEG will record 1 minute of eye close. The EEG will be recorded 

continuously and the time duration of answering each section will be noted. 

 

EEG recordings 

The EEG was measured with Attys Scope product; wearable bioamplifiers of with one 

differential channel.  The electrode will be places on Fp1 and Fp2 with ground electrode 

is placed at the ear lobe. The EEG signals were filtered between highpass 0.1 Hz and 

lowpass 50 Hz. An additional 50 Hz notch filter was applied. Electrode impedances were 

kept below 5 kΩ for the EEG. All signals were sampled at a frequency of 250 Hz with 

resolution of 24bit. EEG data were preprocessed by removing drifts and low pass filtering 

(50 Hz). The data were visually checked for artifacts, and artifact epochs caused by 

muscle tension, eye blinks or eye movements were excluded from further analysis. The 

accelerometer was used to detect movement artifact. The signals will be determine by 

applying epoch towards specific section of IQ test, intensity and terrain from the 

experiments. In a next step, EEG signals were filtered by applying Fast Fourier 

Transform FFT filter for the alpha frequency band (8-12Hz) and beta frequency band (15-

30Hz). 

 

RESULT  

 

Result in figure 1 shows the value of power alpha and beta waves during IQ test that consists 

of 5 section from easy to the most difficult level. Based on the graph, the value of power 

increase from part A to part B. The pattern value of subject A and B almost similar 

meanwhile subject C shows different pattern for the whole result. Nonetheless, all three 

subjects demonstrates similar pattern of power value from part D to E. 
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Figure 1. Power of alpha and beta waves from five section of intelligence quotinent (IQ) test 

 

DISCUSSION 

 

This study extends the investigations of cognitive function that analysed by alpha and beta 

power. Based on the result of alpha power subject B that score highest in IQ test displays the 

low value of alpha power in which it refer to a condition that this subject was at higher 

attention while having assessment of IQ test. In contrast to subject C that scored lowest IQ 

test describes as going to a relaxation condition. It described that the subject comply 

minimum reasoning capability as involved low level of brain processing. This pattern of 

higher and lower of alpha power value was supported by previous theory and experimental 

study concerning measurement alpha waves activity. As for the beta waves activity, highest 

score of IQ test showed the lowest value of beta power activity. In summary, result from 

alpha power in this study supported by previous studies about brain activity related to 

cognitive processing.  
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ABSTRACT 

Ultrasound assisted extraction (UAE) is a green extraction technique which has been widely 

used to extract bioactive compounds from plant materials. UAE method is more efficient as 

compared to other conventional methods, such as maceration and Soxhlet extraction. Herein, 

UAE was employed in this study for the optimisation of extraction yield of Elaeis guineensis 

leaves using response surface methodology. A four-factor-three-level Box-Behnken Design 

(BBD) namely, solvent concentration; X1 (%), extraction time; X2 (min), solvent-to-solid 

ratio; X3 (mL/g) and energy of sonication amplitude; X4 (%) were used to study the 

efficiency of extraction yield. The highest yield (14.55%) was obtained under an optimised 

conditions of 50% (v/v) ratio of ethanol-water, 55 min of extraction time, 35 mL/g solvent-to-

solid ratio and 60% ultrasound amplitude. The predicted model was significant (p < 0.05) 

with a regression coefficient (R2) of 0.89. These results implied that the UAE is significantly 

efficient for attaining a high extraction yield of the leaves of E. guineensis.  

Key words: Ultrasound-assisted extraction, Ultrasound effects, Extraction efficiency, Response 

Surface Methodology  

 

INTRODUCTION 

Ultrasound assisted extraction (UAE) is an alternative extraction method that is gaining 

popularity for high yield extraction of phytoconstituents in plants, for use in phyto-

pharmaceuticals and cosmetics industries [1]. UAE effectively disrupts plant cell walls by 

acoustic cavitation and facilitate solvent penetration, causing enhanced mass transfer of 

solutes from plants cells to the outer liquid medium [2]. 

 

A four-factor-three-level Box-Behnken design (BBD) of response surface methodology 

(RSM) was employed to study the UAE efficiency for the response, percentage yield. E. 

guineensis leaves were collected, air-dried, cut into pieces and ground for homogenisation 

followed by ultrasonication. The samples were centrifuged and the supernatant was 

lyophilized. Yield of each extraction run was calculated and the highest percentage yield 

of 14.55% was attained as tabulated in Table 1. 

 

As depicted in Figure 1, solvent concentration is the dominant factor for a high extraction 

efficiency, as 50% (v/v) ethanol-water mixture can exudate more compounds as compared 

to 100% and 0% ethanol. Water acts as a swelling agent whereas ethanol attracts and 

mailto:firstauthorsname@aaaa.bbb
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dissolves more polar compounds. Bubbles generated from acoustic cavitation of UAE 

produce microjets that rupture the plant cell walls which facilitate diffusion of the solvent 

into the cell walls increased. The use of a longer extraction time, 55 min improved 

extraction yield due to the production of more microjets to disrupt plant structures. Based 

on the ANOVA, the developed model was found to be significant (p < 0.05) at an F-value of 

7.92. R2 value of the extraction yield is 0.8879. 

 

MAIN RESULTS 

 

Table 1. Extraction yields of E. guineensis leaves 

 

Run X1 X2 X3 X4 
Extraction 

Yield (%) 

1 100 30 15 60 4.65 

2 0 30 15 60 6.56 

3 50 5 35 60 12.35 

4 0 30 25 100 3.04 

5 50 30 25 60 11.03 

6 50 30 25 60 11.84 

7 50 5 25 100 9.54 

8 50 30 35 100 13.51 

9 0 5 25 60 6.92 

10 0 30 25 20 5.07 

11 0 30 35 60 6.27 

12 50 30 25 60 10.99 

13 50 55 35 60 14.55 

14 100 55 25 60 6.16 

15 100 30 25 20 3.77 

16 50 5 15 60 7.98 

17 50 55 25 20 12.38 

18 100 30 35 60 5.39 

19 50 30 15 20 9.01 

20 50 30 25 60 11.42 

21 50 30 15 100 6.97 

22 0 55 25 60 4.8 

23 100 30 25 100 5.68 

24 50 30 25 60 11.91 

25 50 55 15 60 6.69 

26 100 5 25 60 6.43 

27 50 30 35 20 13.93 

28 50 55 25 100 9.71 

29 50 5 25 20 12.36 
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Figure 1. Response surface plots showing the UAE generated extraction yields.  

 

CONCLUSION 

 

Data for UAE of E. guineensis performed using RSM were fitted to a quadratic model that 

showed that the highest extraction yield under an optimised UAE condition was: 50% (v/v) 

ethanol-water, 55 min, 35 mL/g solvent-to-solid ratio and 60% amplitude. Solvent 

concentration has the highest influence on the UAE process, where the use of 50% (v/v) 

ethanol-water mixture is adequately polar to extract polar compounds in E. guneensis yield, 

achieved under a shorter time span. The experimental values of the extraction yield are 88% 

in agreement with the predicted values of RSM. This technique also helps to reduce the 

consumption of energy and hazardous solvents. Undoubtfully, UAE assist in the facile 

bioaction of compounds in plants as compared to conventional extraction methods. 
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ABSTRACT 

Various studies aimed at unravelling the practice of open defecation established lack of 

toilets as the major factor responsible for open defecation. However, the reality in most 

countries like Nigeria where open defecation is still in practice is the fact that people who 

have toilets in their homes are not precluded from the terrible sanitation culture. This paper 

attempt to investigate latent factors that account for the seeming irrationality of seeking 

recourse to open defecation when toilets are available. The study is limited to Ogun State, 

Nigeria, where households are not in dearth of toilet facilities, but open defecation culture is 

ironically still in practice.Using the multi-stage sampling approach, a  total of 165 

questionnaires were administered to representative households in the study area. This implies 

that 55, 50, and 60 questionnaires were administered in Surulere, Ilaro I, and Sodeke/Sale‐
Ijeun I,respectively,on the basis of ratio 1.1:1.0:1.23,which reflects the variance in population 

of 1,250,435(33%),1,112,761(30%), and 1,387,944(37%) for Ogun East, Ogun West and 

Ogun Central, respectively. The study found, among others, that HIEDQU (2), HIEDQU (4) 

(The dummies of the categorical variables of the highest education attained by respondents), 

and NRODHT(Neatness of Toilets as the reason households defecate in the open) at 

significance levels of  0.016, 0.011, 0.10, were the only significant predictors in the logistic 

regression model. The paper concludes that toilet provisioning without the adoption of 

holistic infrastructural framework and policy enforcement would not suffice in the quest to 

eradicating open defecation.  

Keywords: Open Defecation, Toilets, Nigeria 

 

INTRODUCTION 

Sub-Saharan Africa accounts for 16 of the 24 countries where at least one person in five 

cannot access improved sanitation services. In these countries, the proportion of population 

sharing facilities is larger in the cities [1].  A study[2] had ranked  Nigeria as the sixth worst 

of the  most people defecating in the open, with the average number of people defecating 

(46,017,300) in its land mass of 923,770 square kilometres, put at 50 per square kilometre.  

This is consistent with the 2017 findings of Joint Monitoring Programme — a body set up by 

UNICEF and the World Health Organization as reported in [3] that 33% of people in Nigeria 
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do not have clean water, 67% do not have a decent toilet and 26% practice open 

defecation. As reported in [4], Nigeria loses over 3 billion dollars to poor sanitation. This fact 

is corroborated by [5] that persons practicing open defecation expend practically 2.5 days a 

year finding a private location to defecate, leading to huge economic losses and proliferation 

of unhealthy flies and pathogens. Diarrhoeal diseases related deaths in Nigeria reached 

130,610 and 6.85% of total deaths [6]. Around 60,000 children under the age of five in 

Nigeria die from diarrhoeal diseases essentially caused by the country’s poor levels of access 

to water, sanitation and hygiene [3]. 

 

The gender perspective to sanitation is equally important. Women and girls are 

disproportionately impacted by the rampant lack of access to clean water and adequate 

sanitation. Apart from exposure to all variants of toilet infections in badly managed toilets, 

they stand the risk of exposure to sexual harassment in their quest to finding an open place to 

defecate [7, 8]. It had been established that a nexus exists between the lack of toilets and open 

defecation [9, 10]. Like those in most Nigerian settlements, residents of Ogun state mostly 

live in buildings without improved sanitary facilities. Improved toilet facilities are the safely 

managed and environmentally friendly variants that are also unshared [11].There are sizeable 

numbers of households who have the luxury of toilets, both improved and unimproved, who 

still practice open defecation within the State.  

 

The study aimed at investigating the significant factors accounting for why people with 

toilets still defecate in the open, with the view of providing sustainable solutions to the open 

defecation challenge. A total of 165 questionnaires were administered to representative 

households in the study area. This implies that 55, 50, and 60 questionnaires were 

administered in Surulere, Ilaro I, and Sodeke/Sale‐Ijeun I, respectively, on the basis of ratio 

1.1:1.0:1.23, which reflects the variance in population of 1,250,435(33%), 1,112,761(30%) 

and 1,387,944(37%) for Ogun East, West and Central, respectively. The multi-stage method 

adopted, which several random processes enable eventual selection of suitable samples within 

homogenous clusters, immensely reduced the chance of sampling error that could be 

associated with the sample percentage. For bivariate analysis, chi-square (Pearson) statistics 

was used to assess relationships between how household toilets are shared, income level of 

households, and the education level of the household heads, with the level of significance at 

<5%. Binary logistic regression was used to assess the significant predictor variables that best 

explain why respondents with toilets still defecate in the open, and their odd ratios equally 

determined. 

 

RESULTS 

The study shows that a significant association was found between how households’ toilets are 

shared and the level of education of the representative households heads (P=0.00) 

Furthermore, how households’ toilets are shared was significantly associated with the 

economic class of households (P = 0.00). 

 

Table 1. Relationships between how households’ toilets are shared and associated variables 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 1 62.826a 12 .000 

Pearson Chi-Square 2 49.372a 9 .000 

 

Logistic regression which assessed the impacts of key factors on the phenomenon of open 

defecation by households who have toilets revealed that HIEDQU (2), HIEDQU (4) (The 
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dummies of the categorical variables of the highest education attained by respondents), and 

NRODHT(Neatness of Toilets as the reason households defecate in the open) at significance 

levels of  0.016, 0.011, 0.10, were the only significant predictors a lot of key information.  

CONCLUSION 

A different view to the open defecation phenomenon that can be of help to government policy 

makers, NGOs and International stakeholders in the quest to eradicate open defecation and 

ultimately meet sustainable development goal 6 and its target B. The critical point is that 

toilet provisioning without the adoption of holistic infrastructural and policy framework 

would not suffice in the quest to eradicating open defecation. Urban Planning is key to 

ensuring building plans that can afford improved and unshared toilets are only considered 

approvable by planning agencies. It can also be the instrument for discouraging open 

defecation through proactive landscape planning of open spaces, mainstreaming of transport 

terminals that integrate adequate toilet facilities in cities’ plans, and the equitable distribution 

of public toilets in neighbourhoods. Moreover, water, electricity and the will to enforce 

sanitation laws by municipal authorities should equally be ranked as imperative.  
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ABSTRACT 

 
In recent years, the availability of biological and medical data has increased considerably. 

Due to the range of low to high dimensional of biomedical data, it is always difficult to 

extract the right information for the right person. By dealing with the dimensionality of data, 

the learning algorithm might reduce the performance due to severe over fitting. 

Unfortunately, this scenario will decrease the capability of learning algorithm in knowledge 

extraction. Therefore, swarm intelligence (SI) algorithms act as a collective intelligence from 

the groups of simple agents to gain higher classification accuracy. SI is an emerging 

technology to simulate the evolution of the law of nature in biological communities with 

robust characteristics. SI have a practical significance which aims to improve the deficiencies 

and the performance of the algorithm. While wrapper method measures the features’ 

usefulness and wrapper-based feature selection used to remove the irrelevant and redundant 

features for the quality of classification. Hence, this article would like to implement SI 

algorithms on biomedical data and classified using support vector machine (SVM). The main 

aim of this article is to provide a comparison between SI algorithms. Four SI algorithms used 

in this research, Particle Swarm Optimisation (PSO), Cuckoo search (CS), Bee Colony (BC) 

and Ant Colony Optimisation (ACO). Hereby, the proposed methods applied to public 

datasets, namely, Parkinson, Breast Cancer and Orthopaedic datasets to handle various 

dimensional datasets for classification. By comparison, wrapper-based CS-SVM showed 

higher accuracy rate of 89.7%, 75.9% and 77.4% respectively for the stated datasets 

compared to PSO (85.6%, 70.3% and 54.5%), BC (76.9%, 69.2% and 54.5%) and ACO 

(76.9%, 69.2% and 54.5%). The results show that CS conducts its role for better 

classification contributing the best feature subsets.  
 

Keywords: Wrapper, Feature selection, Swarm intelligence algorithms, Biomedical data 

 

INTRODUCTION 

Biomedical data comprised of bioinformatics are poorly dealt due to errors linked to human 

and management themselves [1]. Nevertheless, medical datasets are very often made up of 

few components, usually represent patients that are characterized by a very high number of 

features extrapolated from a set of medical analysis and examinations that are available today 

[2]. The input of data uphold challenges for machine learning researchers or data scientists as 

the input features complicate the problem and degrade the accuracy of classification solution. 

mailto:shamini.rajakumaran@hotmail.com
mailto:shahizan@utm.my
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Initially, the traditional methods struggle to achieve the objective of identifying the best 

subset of features for biomedical data. Traditional methods used if-then rules to state 

conditions of certain features [3] and it is proven the traditional methods are time-consuming 

and tough to implement. Hence, the role of swarm intelligence (SI) algorithms are initiated to 

assist the machine learning’s goal. SI algorithms are also powerful search algorithms that 

revolve local and global search methods and have been successfully applied in many different 

types of areas [4].  

 

This research study would like to experiment biomedical data using PSO, ACO, BC, and CS. 

Each SI algorithm presented in this study has its own structure and process of selecting 

features. Nevertheless, the wrapper as feature selection method is infused in PSO, ACO, BC, 

and CS, for the purpose of feature addition or deletion to compose the feature subsets. In this 

article, wrapper approach also used as an evaluation function with the SI algorithm to 

estimate the feature subsets and assist in searching for optimal results in the space of 

dimension. Furthermore, Support Vector Machine (SVM) utilized as the classifier and will be 

optimized by the SI algorithms. SVMs have been extensively utilized as classification tool 

and it shows a huge success in terms of feature selection [5]. The three public datasets are 

Parkinson, Breast Cancer, and Orthopaedic datasets and it is used for experimental analysis in 

order to compare with wrapper based SI algorithms, namely, PSO, ACO, BC, and CS. The 

results demonstrated that CS method able to achieve accurate classification results compared 

to other SI algorithms. This research aims to provide lower dimensional datasets (100-350 

instances and 10-25 features) as an initiative for biomedical field in order to get better 

classification and choice feature subsets. The main results of this research study were 

illustrated in the next section.  

 

MAIN RESULTS 

 

Figure 1 shows the accuracy results of the conducted experiments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Accuracy rate based on wrapper based SI algorithm. 

 

While Table 1 shows the initial characteristic of datasets with features and selected 

number of features after processed with wrapper based PSO, ACO, BC and CS. 
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Table 1. Before and after implementation of SI algorithms on biomedical data 
Datasets All Features Selected number of 

features 

Parkinson  

(23 features) 

Average, maximum and minimum vocal frequency, 

several measures of variation in fundamental 

frequency, Several measures of variation in amplitude, 

Two measures of ratio of noise to tonal components in 

the voice, Two nonlinear dynamical complexity 

measures, Signal fractal scaling exponent, Three 

nonlinear measures of fundamental frequency 

variation, Health status (class)    

PSO: 10; ACO: 10; 

BC: 14; CS: 10. 

Breast Cancer 

(10 features) 

Age, menopause, tumor-size, two type of nodes, degree 

of malig., breast, breast quad, recurrence event (class) 

PSO:4;ACO:5;    BC: 

5; CS:2 

Orthopaedic 

(7 features) 

pelvic_incidence, pelvic_tilt,lumdar_lordosis_angle, 

sacral_slope, pelvic_radis, degree_spondylolisthesis, 

orthopaedic status (class) 

PSO:3; ACO:3; C:3; 

CS:1 

 

 

CONCLUSION 

 

This article used wrapper based SI algorithms and SVM as the classifier for feature selection 

to determine the classification performance. The experimental results showed that wrapper 

based CS had the highest accuracy rate compared to other SI algorithms. In future, the CS 

algorithm can be enhanced for high dimensional based biomedical data (more than 1000 

instances) for feature selection needs. This method also can potentially be applied to other 

areas as well.  
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ABSTRACT 

Encouraging car users to bus use has been a central topic to control the deteriorating traffic 

condition. In this light, Iskandar Regional Development Authority (IRDA) has deployed 

extensive investments in order to improve public bus service on its connectivity, service t ime 

and etc. Nevertheless, low bus ridership remains and car use is the main contributor of 

vehicular activity. Under this premise, various scholars have highlighted distorted perceptions 

towards bus use as a barrier to promote modal shift from car to bus use. An empirical study is 

necessary to examine the factors that shape distorted perceptions towards bus use among the 

car users in Iskandar Malaysia. Therefore, this research aims to assessing perceptions towards 

public bus service among the car users in Iskandar Malaysia. In order to assess car users’ 

perceptions, online questionnaire survey was conducted with sample size of 102. Car users 

who reside in residential neighbourhoods within 910 meters radius and nearby bus stops 

along Trans Iskandar BeXTRA Route BET3 were targeted as key respondents. Findings from 

descriptive analysis illustrate choice users (car users who use public bus service as an 

alternative mode) perceive bus use more favourably than captive users (car users who do not 

use public bus service as an alternative mode). Subsequently, Generalized Linear Model 

(GLM) is utilized in order to identify variables that are significant to influence the probability 

for using public bus service among the car users. Results from GLM show the significant 

variables in relation to bus use are twofold: affective i.e. safety (from crimes) and 

instrumental i.e. bus network, costs and bus stop facilities. Results of this research prove that 

perceptions in relation to instrumental and affective variables are influential to promote 

modal shift from car to bus use. Therefore, understanding car users’ perceptions may assist in 

modal shift to bus use. 

Key words: Transportation, Perceptions, Modal shift, Car users, Bus use 

 

INTRODUCTION 

Due to increase in GDP per capita and disposable income, car ownership has been growing 

rapidly and car use has contributed extensively to fast growing motorisation rate with 

different pace among developing countries. Under this light, Malaysia possesses high private 

vehicle ownership. This situation has caused negative externalities environmentally, socially 

and economically [3]. Due to this situation, public bus service is one of the solutions to 

overcome the emerging car use. Major implementations have been undertaken in order to 

improve bus ridership, especially in Iskandar Malaysia. However, public transport modal 

share of Iskandar Malaysia was 10 percent in 2012 and perceptions towards public transport 
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among the community in Iskandar Malaysia was found least satisfactory out of all provision 

of infrastructure [2]. Under this light, it has been proved that the distorted perceptions of 

public bus service among the car users are significant barriers to bus use [1, 4, 6, 7, 8]. Public 

transport is perceived as an undesired alternative for car use generally [5, 6]. An empirical 

study is necessary to examine the factors that shape the distorted perceptions towards public 

bus service among the car users in Iskandar Malaysia. Without addressing distorted 

perceptions towards public bus service among the car users, bus ridership could be 

deteriorating despite of the numerous efforts input by the authority. Unfavourable perceptions 

towards public bus service among the car users has to be altered imperatively in order to 

encourage sustainable traffic growth. Therefore, this research aims to assessing perceptions 

towards public bus service among the car users in Iskandar Malaysia. 

 

MAIN RESULTS 

In this research, Generalized Liner Model (GLM) is utilized to examine the relationship 

between a dependent variable (probability of using public bus service as an alternative 

transport mode) and a set of nominal independent factors (perceived attributes of public 

bus service and car use). The probability, P value that is smaller than significance level of 

0.05 indicates significant relationship between the dependent and independent variables. 

In this light, it could be explained as P values assist to identify the significant 

independent variables. 

 

With reference to Table 1, results from GLM show the significant perceived attributes 

that could affect the possibility for car users’ to use public bus service as an alternative 

transport mode. The results show safety (from crimes), network, and costs of bus and bus 

stop facilities as significant variables.  

Table 1. Variables in the GLM Model 

 

Parameter 

B 

Std. 

Error 

95% Wald 

Confidence Interval Hypothesis Test 

Exp(B) Lower Upper 

Wald 

Chi-

Square df 

P 

value 

(Intercept) -9.163 41992.

5994 

-82313.145 82294.

820 

.000 1 1.000 .000 

[B_COST=0] -3.156 1.0715 -5.256 -1.056 8.677 1 .003 .043 

[B_COST=1] 0b . . . . . . 1 

[B_NETWORK=0] -3.947 1.6192 -7.120 -.773 5.941 1 .015 .019 

[B_NETWORK=1] 0b . . . . . . 1 

[B_SAFETY=0] -7.085 2.0795 -11.160 -3.009 11.607 1 .001 .001 

[B_SAFETY=1] 0b . . . . . . 1 

[B_BUS_STOP_ 

FACILITIES=0] 

2.592 1.0931 .450 4.735 5.624 1 .018 13.358 

[B_BUS_STOP_ 

FACILITIES=1] 

0b . . . . . . 1 

[C_COMFORT=0] -3.522 1.5159 -6.493 -.551 5.397 1 .020 .030 

[C_COMFORT=1] 0b . . . . . . 1 

[C_COST=0] -3.576 1.7751 -7.055 -.097 4.059 1 .044 .028 

[C_COST=1] 0b . . . . . . 1 
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Instrumental and affective variables are identified to be significant to impact bus use 

among the car users. This finding aligns with results of previous study, where the authors 

affirmed that mode choice of bus use is affected by instrumental and affective motives 

among the trip makers in Johor Bahru [4]. However, in view of current plans, policies and 

guidelines, instrumental attributes are mentioned more extensively than affective 

attributes. This finding highlights the lack of adoption of perceptions among the policy 

makers. 

 

CONCLUSION 

Perceptions of public bus service among the car users are identified as a barrier for 

encouraging bus use among them. Therefore, improving the perceptions of public bus service 

among car users will be an effective way to enhance bus use. Safety, network, costs of bus 

and bus stop facilities will have significant impact to enhance bus ridership among the car 

users. Besides, cost and comfort of car use should serve as “push” factors to make driving 

less attractive and contribute in encouraging bus use among the car users. According to these 

variables, safety of bus use which is characterized as an affective variable possesses highest 

significance level. Yet, current plans do not address it as extensive as other instrumental 

variables. This could be due to lack of assessment on perception study. Thus, this research 

calls for emphasis on perception study in order to achieve a sustainable transport growth in 

Iskandar Malaysia. 
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ABSTRACT 

 
Waterways have been used for disposing evidence by perpetrators, especially during 

homicide, rendering difficulties for forensic fingerprint investigators since water may destruct 

the amino acid components of fingerprints. Although the use of small particle reagent for 

visualising the lipid components of a fingerprint has been suggested, its use has been 

associated with numerous human as well as environmental toxicities, and hence, must be 

reduced. Therefore, this present research that developed a new environmentally-friendly 

reagent (i.e. Lipase-Glutaraldehyde-Safranin, Lip-GA-Saf) for visualising latent fingerprint 

on non-porous surface (aluminium foils) immersed for up to 4 weeks in stagnant tap water 

acquires forensic significance. Results revealed that the quality of latent fingerprints 

(Fingermark Quality Scale) developed using Lip-GA-SAF was statistically better in all the 

four different durations of immersion than that of using SPR (p<0.05). Declining the quality 

of fingerprint over longer period of immersion was also observed for both the Lip-GA-SAF 

reagent and SPR developed fingerprints. Considering the better quality of fingerprints 

developed using Lip-GA-SAF reagent, its usefulness in forensic practical caseworks appears 

promising. 
 

Keywords: latent fingerprints, non-porous objects, Candida rugosa lipase, forensic science  

 

INTRODUCTION 

 

The admissibility of fingerprints in the court of law has always been due its uniqueness, 

persistency and systematic classifications of general ridge patterns [1]. In general, 

fingerprints are made up of a mixture of intrinsic (water-soluble and lipid-soluble 

components) and extrinsic (e.g. bacteria and dust) residues [2]. In view of forensic context, 

fingerprints can be classified into 3 viz visible, plastic and latent [1]. Because of the hidden 

nature of latent fingerprints, its visualisation is often a challenging task to the forensic 

investigators [2]. Among many others, small particle reagent (SPR) has been routinely used 

for visualising wet latent fingerprints on non-porous objects [3]. However, its formulation 

mailto:aidarasyidah@rocketmail.com
mailto:hardizul_syanaz@yahoo.com
mailto:naji@kimia.fs.utm.my
mailto:roswanira@kimia.fs.utm.my
mailto:azlina@kimia.fs.utm.my
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mainly contains toxic compounds i.e. titanium dioxide [4] and molybdenum disulphide [5]. 

While titanium oxide is carcinogenic, molybdenum disulphide pose a great risk to the well-

being of the environment. Therefore, such harmful usage needs to be reduced. Taking into 

consideration the possible adverse effects of these hazardous compounds, as well as the need 

to visualise latent fingerprints for forensic purposes, development of an environmentally 

benign alternative (i.e. Lipase-Glutaraldehyde-Safranin, Lip-GA-Saf reagent) is therefore, 

deemed necessary. The research was aimed at visualising latent fingerprints on aluminium 

foils immersed in a stagnant tap water for up to 4 weeks. Subsequently, the quality of 

visualised fingerprints following the use of Lip-GA-SAF reagent was compared to that of the 

routinely used SPR using the Fingermark Quality Scale (FQS) (Table 1) suggested by the 

previous researches [6]. 

 

Table 1. The Fingermark Quality Scale suggested by the previous researches [6]. 

Grade Detail visualised 

0 No visible prints 

1 Poor quality, very few visible ridges 

2 Poor quality, some ridge-details visible or partial mark with 

limited characteristics 

3 Reasonable quality, ridge-details and some characteristics visible, 

identification possible 

4 Good quality prints, ridge-details and characteristics visible, 

probable identification 

5 Excellent quality, very clear prints, identification assured. 

 

MAIN RESULTS 

 

This research investigated the feasibility of utilising Lip-GA-Saf reagent in visualising 

latent fingerprints on aluminium foils immersed in a stagnant tap water for up to 4 weeks. It 

is known that the quality of visualised fingerprints naturally deteriorates over time [6] and 

this study too supports this conclusion. In general, results of median grading score for 

both methods showed that, as the length of time immersion increased, the grading scores 

of the visualised fingerprints decreased. 

 

It was observed that the range of median qualities for fingerprints on aluminium foils 

immersed in stagnant tap water for up to 4 weeks by Lip-GA-Saf reagent (1.00-4.00) was 

categorically higher than that of SPR (0.00-4.00). The Lip-GA-Saf reagent provided clear 

and identifiable fingerprints on aluminium foils attained up to two weeks.  Although 

development of fingerprint by both methods on aluminium foil that was immersed for 1 

week recorded the same median (4.00), it is interesting to note that the grading ranges of 

fingerprints developed using the Lip-GA-Saf reagent did not plunged below 3, unlike that 

of the SPR which reached as low as 2 in the Week 2 (Table 2). 

 

It was found that the differences in the median of fingerprint grading on aluminium foils 

immersed in stagnant tap water using Lip-GA-Saf reagent were significantly better (p < 0.05) 

when compared to that of SPR. Hence, the results clearly demonstrated the comparability of 

the newly-developed Lip-GA-Saf reagent with that of SPR for forensic practical caseworks. 
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Table 2. Quality of fingerprint on non-porous surfaces (aluminium foil and glass slide) 

immersed in stagnant tap water. 

 

Notes: 
Kruskal-Wallis with the pairwise comparisons using the Mann-Whitney U test was used for comparing the 

differences between group medians in tap water using the two methods. The data are presented as 

median±interquatile range.  The data in parentheses, ( ) indicated the range of the values.  The symbols (*) 

indicate the significant differences in the grading scale of fingerprint between the development of 

fingerprint on surfaces using Lip-GTA-Saf when compared with development of fingerprint on aluminium 

foils using SPR (p < 0.05). 

 

CONCLUSION 

 

In a nutshell, this present research explored the possibility of using greener biotechnological 

route for developing latent fingerprint immersed in stagnant tap for providing an 

environmentally friendly alternative to the commercially used but hazardous SPR reagent for 

forensic investigation. In laboratory setting, Lip-GA-Saf reagent had successfully facilitated 

the development of latent fingerprints on aluminium foils immersed for up to 4 weeks in 

stagnant tap water. Interestingly, following the use of Lip-GA-Saf reagent, the quality of 

developed fingerprints was statistically better (p < 0.05) when compared with that of SPR. 

Such findings accentuate the possibility of using this newly developed biotechnological 

method for practical casework application. 
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Immersion period Week 1 Week 2 Week 3 Week 4 

Surface Development 

method 

Aluminium 

foils 

Lip-GA-Saf 
4.00±2* 

(3-5) 

3.00±2* 

(2-4) 

1.00±5* 

(0-5) 

1.00±2* 

(0-3) 

SPR 
4.00±1 

(2-5) 

2.00±2 

(1-4) 

1.00±1 

(0-3) 

0.00±2 

(0-2) 

http://d1zh4ok0q8k7/
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ABSTRACT 

A new binary solvent system for the preparation of blended poly(vinyl alcohol) (PVA)–

polycaprolactone (PCL) film via casting method is proposed. PCL is a biodegradable 

polymer but its high hydrophobic property always punctures its diverse potential applications 

in biomedical engineering. A binary solvent system constituting glacial acetic acid and water 

with ratio 1:1 is introduced to blend the PCL and PVA for potential scaffold application. Two 

different molecular weight of PCL, i.e. 10 kDa and 80 kDa, were used to study the effect of 

molecular weight on the film formation through the binary solvent system. For comparison 

purposes, PVA and PCL with a molecular weight of 10 kDa and 80 kDa, respectively, were 

also obtained by a casting method. The solvent system study indicated that the binary solvent 

system could only be used to prepare blended PVA-PCL (10 kDa) and PVA film. The PCL 

(80 kDa) tends to aggregate when blended with PVA solution. All films were then evaluated 

by ATR-FTIR and stability in an aqueous medium test. The ATR result illustrated that the 

PVA-PCL blended film exhibited the properties of PVA and PCL by showing the peaks at 

3285.37, 1720.06, 1557.68, 1241.69, 1172.94, 1078.58 and 1044.93 cm-1. The blended films 

also gave a more stable property in the aqueous medium than the PVA film; this eventually 

improves the application of PVA and PCL scaffolds. 
 
Key words: Polycaprolacton, Poly (Vinyl Alcohol), Glacial acetic acid, Scaffold 

 

INTRODUCTION 

Skin tissue regeneration is critical in treating patients with severe skin injury, but its 

limitation always restricts to the compatibility of the type of material used to replace the 

extensive skin loss. To date, there are two conventional methods used to heal the extensive 

skin loss, i.e. tissue culture and skin grafting. The disadvantages of these two treatments are 

slow healing process [1] and rely very much on the health of the patient [2, 3]. Thereby, the 

study of scaffold engineering and its application as an alternative to treating patients with 

extensive skin loss became gradually significant and widespread. 

 

Polycaprolactone, PCL, as one of the earliest polymers synthesised by the Carothers group in 

the early 1930s [4], has been widely used in various biomedical applications. For example, it 

has been proven can act as a potential scaffold for the regeneration of bone tissue [5] and 
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nerve tissue [6]. However, its high hydrophobic property always restricts the biological 

function because the property hinders the cell attachment and cell proliferation upon the 

polymer [7]. Though this drawback can be solved by blending the PCL with a hydrophilic 

polymer, the preparation of the blend polymer solution is very challenging because of the 

solvent issue. 

 

PCL is readily soluble in many organic solvents such as acetone, chloroform, 

dichloroethane, dimethylformamide, hexafluoroisopropanol, methylene chloride, 

tetrafluoroethylene, and pyridine [7, 8]. These organic solvents can dissolve the PCL 

homogeneously, yet they are not a suitable solvent for hydrophilic polymers, such as 

poly(vinyl alcohol), PVA. In 2014, Ferreira found out that the glacial acetic acid can be 

used as a suitable solvent for dissolving PCL [8]. This finding gave an excellent 

alternative for preparing PCL-hydrophilic polymer film because the majority of 

hydrophilic polymer can be dissolved in the glacial acetic acid with absolute 

concentration and the glacial acetic acid is less toxic compared to the aforementioned 

organic solvents [7]. 

 

PVA is a hydrophilic polymer produced by the hydrolysis of poly(vinyl acetate). It has 

excellent film-forming and physical properties such as biocompatible and high chemical 

resistance [9]; in which making it as a suitable material for biomedical applications such as 

contact lenses, artificial organs and drug delivery systems [10]. Nevertheless, the high 

hydrophilic property makes it remarkably less stable when the contact in aqueous medium 

[11]. This study introduce a new binary solvent system that is able to blend the hydrophobic 

polymer, PCL and a hydrophilic polymer, PVA to produce a scaffold that is relatively stable 

in the aqueous medium and can be used as a potential skin scaffold.  

 

MAIN RESULTS 

Table 1. The study of polymers in different solvent system 

 
PVA PCL (10kDa) PCL (80kDa) PVA-PCL(10kDa) PVA-PCL(80kDa) 

Glacial acetic acid X O © X X 

Water © X X X X 

Ratio 1:1 © X X © X 

Keys: ©: can dissolve or mix and form film; O: can dissolve but cannot form film; X: cannot dissolve 

or mix 

 

a) 

 

b) 

 
    

c) 

 

d) 

 
Figure 1. (a) PCL(10 kDa) powder, (b) PVA film (c) PCL (80 kDa) film and (d) PCL(10 

kDa)-PVA film. 
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Figure 2.ATR of PCL-PVA film, PVA film and PCL film. 

CONCLUSION 

 

This study proved that a binary solvent system containing glacial acetic acid and water with 

ratio 1:1 can be a proper solvent system for preparing PCL(kDa)-PVA blended film by 

casting method. The binary solvent is not suitable for blending PVA with high molecular 

weight PCL (80kDa) because the high polydispersity of high molecular weight PCL tends to 

aggregate with each other. Nonetheless, this finding is very paramount because it provide a 

simple and inexpensive way to prepare a PCL-PVA blended film through less harmful 

solvent system for potential scaffold application. The binary solvent system can also be used 

to prepare PVA film. 
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ABSTRACT 

 
Inflammation is a biological response which is caused by the stimulus like pathogens that 

cause cells and tissue damage. Inflammation can activation of neutrophils and production of 

some proinflammatory cytokines such as IL-1β and TNF-α. In particular condition, 

pathogen’s attack can induce continuity inflammation because of the over production of 

proinflammatory cytokines. The aims of this research are to observe antiinflammatory 

activity of myristicin as the active compound from nutmeg seed which is expected has 

antiinflammatory activity. RLM and RTPCR are used for evaluating the anti-inflammatory 

activity of myristicin in zebrafish larvae. The result shows that at the concentration of 0,3 

µg/mL myristicin has the anti-inflammatory activity about 57% and be able to decrease the 

gene expression of il-1β and tnf-α (1,19 and 1,40 times respectively). The decreasing of RLM 

at the concentration of 0,3 µg/mLis predicted because of the antiinflammatory activity of 

myristicin can inhibit the leukocyte (neutrophils) migration to site of inflammation. It is 

supported by the decreasing of il-1β and tnf-α gene expression at the concentration of 0,3 

mg/mL. Then, myristicin at the concentration of 0,3 µg/mL has anti-inflammatory activity 

better than piroxicam (57%;28,90%). It can be concluded that myristicin at the concentration 

of 0,3 µg/mL has potential as antiinflammatory agent in zebrafish larvae. 

Key words: myristicin, antiinflammation, neutrophil, il-1β and tnf-α. 

 

INTRODUCTION 

One spice of Indonesian native plants are widely used in society is nutmeg. There are several 

places of nutmeg producer, such as: Maluku, North Sulawesi, West Sumatra, Aceh, West 

Java and Papua. The main content of nutmeg is myristicin. Traditionally, myristicin used to 

treat diarrhea, stomach ache, cholera, stomach cramps and nausea [1-2]. Recently, it has been 

reported that myristicin have antibacterial activity, antioxidant, hepatoprotective, 

anticholinergic and anti-inflammatory. The anti-inflammatory activity of myristicin haven't 

been studied so that researchers interested to test of the anti-inflammatory activity which is 

expected owned by the myristicin. 



 

SCIENCE AND TECHNOLOGY                                                                                  555 

We used seed of nutmeg and zebrafish larvae as variable in this research. There are steps of 

this research, maintenance of zebrafish, isolation of myristicin, determination of the 

Maximum Tolerance Concentration (MTC), exposure of four dpf zebrafish larvae (days post 

fertilization) by various types of treatment groups, peroxidase staining, observation of 

Relative Leukocyte Migration (RLM), RNA isolation and RTPCR. 

 

In this research, we use animal models of zebrafish larvae with the age is four dpf (days post 

fertilization) by reason of the age of larvae already begun to actively eat which supports the 

application of the method imertion (mixing compounds into the medium zebrafish) such as in 

this research. Four dpf of zebrafish larvae are transparent, it's facilitate to direct observation 

of neutrophils, which is a distinct advantage for zebrafish compared with rat. The four dpf 

size of zebrafish larvae are relatively small to facilitate the exposure of the various treatment 

groups at the same time so that the acquisition of data relating to the efficacy of the active 

compound will be quicker to obtain. In addition, the amount of active compound drug 

candidates are required only in small amounts.   

  

MAIN RESULTS 

 

 

                                                                               

 

 

 

 

                                   

 

 

 

 

 

                                                                       

Figure 1. Visualization of peroxidase staining four dpf zebrafish larvae (days post 

fertilization) that has been cut its tail on the various treatment groups. Black dots are 

neutrophils. Observation area bounded by the red box. Red arrow: neutrophils and arrow 

orange: pigment colours. Scale bar: 100 µm. A) Wild-type, B) Negative control (KN), C) 

positive control (KP), D) M1, E) M2, F) M3. 

 

The tails of zebrafish larvae was stained by peroxidase staining for identifiying migration of 

leukocyte (Figure 1). The other hand, we observed of gene expression of Il-1β and tnf-α as a 

marker for inflammation (Figure 2). According to this results (Figure 1 and 2) there are 

correlation between migration of leukocyte and gene expression of Il-1β and tnf-α. Black 

spots as a refered to leukocyte accumulation at the tail tips show decreased at the group M1-

M3. That’s result is supported by the decreasing of gne expression of Il-1β and tnf-α at the 

same treatments. 
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(a)                                                                      (b) 

Figure 2. The gene expression of Il-1β (a) and tnf-α (b) based on the method RTPCR 

on four dpf (days post fertilization) zebrafish larvae in the various treatment groups. 1 

as a negative control, KP as the positive control. 

 

CONCLUSION 

 

Myristicin concentration 0.3 µg/mL has potential as an anti-inflammatory that is 

characterized by low relative value leukocyte migration (RLM) and gene expression il-1β and 

tnf-α. 
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ABSTRACT 

Assume 𝐺 is a non-abelian group. The dihedral group is the group of symmetries of regular 

polygon, which includes rotations and reflections. Meanwhile, the conjugacy class graph of 𝐺 

is defined as a graph with a vertex set represented by the non-central conjugacy classes of 𝐺. 

Two distinct vertices are connected if they have a common prime divisor. Many topological 

indices have been determined for simple and connected graphs in general but not graphs 

related to groups. The main objective of this article is to find various topological indices 

including the Wiener index, First Zagreb index and Second Zagreb index for the conjugacy 

class graph of dihedral groups of order 2𝑛.   
 

Key words: Wiener index, Zagreb index, Conjugacy class graph, Dihedral group  

 

INTRODUCTION 

 

Graph theory has very wide applications in chemistry. For instance, a graph can be 

represented as a molecular structure where the vertices represent the atoms and the edges 

represent the bond between the atoms. In addition, various topological indices have been used 

to help chemists, mathematicians, clinicians, and many more in solving some problems 

related to chemistry or biology. It can also be used to determine the chemical or biological 

properties of some molecular structure. In [1], the Wiener index, First Zagreb index and 

Second Zagreb index have been proven as tools for an efficient new drug design for anti-

cancer and anti-HIV diseases.  

 

The Wiener index was developed by the American Chemist, Harold Wiener in 1947 which 

defined as the sum of smallest distance between all vertices of the graph or the sum of the 

half of the distances between every pair of vertices of graph, denoted by 𝑊(Γ𝐺) [2]. 

Meanwhile, the first Zagreb index, 𝑀1(Γ𝐺) is the sum of squares of the degrees of the 

vertices, and the second Zagreb index, 𝑀2(Γ𝐺) is the sum of the products of the degrees of 

pair of adjacent vertices of the graph [3].    
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The presentation of the dihedral groups, 𝐷2𝑛 is given in the following: 

𝐷2𝑛 ≅< 𝑎, 𝑏|𝑎𝑛 = 𝑏2 = 1, 𝑎𝑏 = 𝑎−1 >, 

where 𝑛 is a positive integer. 

 

This research focuses on the dihedral groups of order 2𝑛 and their conjugacy class graph. 

According to Mahmoud et al. in [4], the conjugacy class graph of all dihedral groups,  𝐷2𝑛 

can be divided into three parts, stated in the following theorem. 

 

Theorem 1 [4] Let 𝐺 be the dihedral group, 𝐷2𝑛 ≅< 𝑎, 𝑏|𝑎
𝑛 = 𝑏2 = 1, 𝑎𝑏 = 𝑎−1 > of order 

2𝑛 where 𝑛 ≥ 3, 𝑛 ∈ Ν and let Γ𝐺 be the conjugacy class graph of 𝐺. Then, 

 

                                               Γ𝐺 =

{
 
 

 
 

  

𝐾𝑛−1

2

∪ {𝑐𝑙(𝑏)}                ,          𝑛 odd

𝐾𝑛+2

2

                   ,           𝑛 and 
𝑛

2
 even

 𝐾𝑛−2

2

∪ 𝐾2      ,       𝑛 even 𝑎𝑛𝑑 
𝑛

2
 odd

 

 

MAIN RESULTS 

 

Based on the definition of the Wiener index, first Zagreb index and second Zagreb index, 

they are applicable to the connected graph only. Thus, from Theorem 1, we only focus on 

the second case for the dihedral group, 𝐷2𝑛 where 𝑛 and 
𝑛

2
 are even. 

 

The Wiener index, first Zagreb index and second Zagreb index of the conjugacy class 

graphs of dihedral groups are given in the following three theorems. 

 

Theorem 2 Let 𝐺 be a dihedral group, 𝐷2𝑛 ≅< 𝑎, 𝑏|𝑎
𝑛 = 𝑏2 = 1, 𝑎𝑏 = 𝑎−1 > of order 2𝑛 

where 𝑛 and 
𝑛

2
 are even. Then, the Wiener index of the dihedral group is 

 

𝑊(Γ𝐺) = (𝐾(𝐺) − |𝑍(𝐺)|)𝑘, 

 

where 𝑛 = 4𝑘, 𝑘 ∈ Ζ+ , 𝐾(𝐺) is the number of conjugacy classes in 𝐺, and |𝑍(𝐺)| is the 

number of central elements in 𝐺.  

 

Theorem 3 Let 𝐺 be a dihedral group, 𝐷2𝑛 ≅< 𝑎, 𝑏|𝑎
𝑛 = 𝑏2 = 1, 𝑎𝑏 = 𝑎−1 > of order 2𝑛 

where 𝑛 and 
𝑛

2
 are even. Then, the first Zagreb index of dihedral group is 

 

𝑀1(Γ𝐺) = 𝑛(𝑊(Γ𝐺)) 
 

where 𝑛 = 4𝑘, 𝑘 ∈ Ζ+ and 𝑊(Γ𝐺) is the Wiener index of the conjugacy class graph of 𝐺. 

 

Theorem 4 Let 𝐺 be a dihedral group, 𝐷2𝑛 of order 2𝑛 where 𝑛 and 
𝑛

2
 are even. Then, the 

second Zagreb index of dihedral group is 

 

𝑀2(Γ𝐺) = 𝑘(𝑀1(Γ𝐺)) 
 

where 𝑛 = 4𝑘, 𝑘 ∈ Ζ+ and 𝑀2(Γ𝐺) is the first Zagreb index of the conjugacy class graph of 

𝐺. 

. 
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CONCLUSION 

 
In this paper, some topological indices, which include the Wiener index, the first Zagreb 

index and the second Zagreb index are found for the conjugacy class graphs of dihedral 

groups. 
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ABSTRACT 

 
Diversity in the urban open space is being increasingly recognized as important. Urban open 

space are one are the concept of public park consist nature and recreational purpose. It is a 

one of an infrastructure that provided by the Local Authority (LA) and developer for public 

use. Public participation is important in ensuring the provision of urban open spaces is user-

friendly. This paper is a review of research on urban open space development in Malaysia. A 

brief description of the concept of urban open space and the important of urban open space on 

public participation will be included. The purpose of this review to get a holistic view of 

successful urban open space design and to cater for larger demographics in future planning of 

urban open space in Malaysia. The article adopts a descriptive approach and not the specific 

method. It focuses on providing a general review about the importance of urban open space. 

Using the content analysis, the expected result should be the illustrated urban open space 

concepts applied on real estate sector in Malaysia. This article provides a general review of 

the points of view concerning the urban open space development through legislation and 

planning and public participation 

 
Key words: Urban Open Space, Demographic, Socioeconomic, Malaysia, Planning 

 

INTRODUCTION  

One of the alternatives that have been made by the stakeholders to ensure the sustainability 

and balance of the urban area is the implementation of public recreation parks that are 

conceptualized by urban forests. The urban forest is one of the public recreation parks 

operated by Local Authorities (LA) and under the supervision of the Forest Research Institute 

Malaysia (FRIM). Forest ecosystems provide some insightful and undirected benefits, 

including recreational forest service [1,2]. It has several benefits that contribute to the quality 

of life in the city, including environmental, ecological, socioeconomic and psychological 

benefits [3]. The urban open space is one of the alternatives in emphasizing the benefits that 

can be gained through recreational services. 
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The development of public recreation on urban open spacery has begun to be applied in Johor 

and Kuala Lumpur. Increase population of urban residents led to increased demand for public 

parks and green areas [4]. Based on the Malaysia Department of Statistics (Malaysia 

Department of Statistics), the growth of the population of Malaysia has increased by 1 per 

cent in 2016, which is 2 million to 3.3 million populations and is expected to increase to 12.8 

million by 2040. Quality urban and green parks need to be consider as an outdoor space in a 

neighborhood that is a place to relax and enjoy the city experience; places for diverse 

activities such as passive and active recreation. Hence, community demands for more 

sustainable planning and development need to take place in cities where society can live in 

the comfort, security and enjoyment of a good public park [4]. 

 

Public recreation parks are developed and maintained to meet the needs of open space that 

are of interest and can function and benefit the users. According to the Department of Town 

and Country Planning (DTCP), the approach to the development of public parks and 

landscapes is to provide an impact on the quality of the environment and to meet the needs of 

the locals in order to achieve high quality of life. The development of recreational forest 

landscape in Malaysia is implemented and managed by the Forestry Department. 

PUBLIC PARTICIPATION 

 

Urban open space plays a role as a medium of communication for the urban community [5]. 

Therefore, the involvement of community and government encourage collaboration in term of 

social learning within the social organization and government agencies [6]. In Malaysia, the 

involvement of Forest Research Institute Malaysia (FRIM), Local Authority (LA) and 

community create a great collaboration. The main factor that can attract public participation 

are good accessibility and linkage [7]. In order to effectively manage urban open space, there 

are consideration that need to be consider such as public values, attitudes, belief and 

perceptions when developing management strategies [8]. 

 

There are the similarities between the user of urban open space regarding demography, 

activities, behaviors and preferences [9]. Mostly the visitor disagree if they need to pay the 

entrance fees [23,24,25] and changing in tax policy more efficient than entrance fee [12]. 

Economics value shows public get different benefit depend on population density, 

infrastructure and resource availability [13]. Public opinion is the main problem in urban 

open space management. Methods of social choice theory should be use more frequently, it is 

for make sure that urban open space are still relevant and important for public use [14]. 

Figure 1 shows the analytical framework illustrating potential focuses to cover the gap in 

knowledge found public urban green space [15]. The implementation of urban open space 

should be influence by user and administration. Hence, the public participation is one of the 

decision-maker to make the successful of urban open space [16] 

 

CONCLUSION  

 

The urban open space is not a new concept either in Malaysia or other country; it has the 

potential to growth especially in developing countries as it is one of the urban social 

infrastructures. It is a subset of the infrastructure sector and plays an important role in 

generating income for the economy. Infrastructure is one of the most important contributors 

to the national economy. Growth and contraction in this sector have a direct relationship with 

the country's growth. Emphasis on the effectiveness of urban open spaces is required to 

increase public involvement [17]. Involvement of locals in the process of urban open space 
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development is considered important as it can make the user-friendly urban open space [14]. 

The forest in the city is a landscape development project that aims to make urban open spaces 

a place of leisure and tourist attraction. 
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ABSTRACT 

 
Nanocellulose materials are cellulose fibrils or crystals in nano-meter dimension, naturally 

produced by microbes or derived from plants. These materials are equipped with many 

interesting facets such as high surface area, transparency, light weight and excellent 

biocompatibility. In this study, nanocellulose (NC) was extacted from oil palm fronds leaves 

(OPFL) via a series of chemical treatments viz. bleaching, alkaline treatment and acid 

hydrolysis. The morphological and physicochemical characteristics of the raw OPFL, 

holocellulose, cellulose and nanocellulose were characterized using Fourier Transform 

Infrared (FTIR) and later will be investigated using X-ray Diffraction (XRD), 

Thermogravimetric analyser (TGA), and Field Emission Scanning Electron Microscopy 

(FESEM). The results from FTIR show the absence of C=O peak at 1729.16 cm-1 which can 

be attributed to the removal of hemicellulose and lignin from pure cellulose upon alkali 

treatment, while bleaching assisted in delignification.  
 

Key words: Oil palm fronds leaves, nanocellulose, biomass  

 

INTRODUCTION 

Oil palm or scientifically known as Elaeis guineensis is one of the Malaysia’s most essential 

bio-products that helps bringing the changes to its agricultural and economical scenarios. 

Malaysia has harnessed the benefits from the oil palm industry and has now become the most 

crucial industry, globally [1]. Statistically, the amount of residues produced from this 

industry shows a corresponding increase with the rapid development of palm oil production 

in Malaysia, where approximately 50-70 tonnes of biomass wastes are generated per hectare 

of oil palm plantation [2]. According to literature, tonnes of the biomass wastes produced 

from the oil palm industry include empty fruit bunches (EFBs), fiber, shell, wet shell, palm 

kernel, trunks and also fronds [2].Quality-wise, oil palm frond (OPF) has been considered as 

number one waste, above all other oil palm biomasses.  

 

The palm oil tree consists largely of three main biopolymers; cellulose (~30-50 % wt), 

hemicelluloses (~19-45 % wt), and lignin (~15-35 % wt) [3]. The OPFL are a renewable 

source cellulose to produce functionalized nanocellulose (NC) [4]. NC is a term referring to 

cellulosic extracts or processed materials having nano-scale structural dimensions [5]. There 

mailto:fathin500@gmail.com
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are three types of NC, viz. (i) cellulose nanocrystals (CNCs), (ii) cellulose nanofibrils (CNFs) 

and lastly, (iii) bacterial cellulose.  

 

Recently, the use of NC materials in wide range of applications has been explored. One of the 

most extensively studied areas is polymer nanocomposites. Due to its minute size, NC seems 

to exhibit high crystallinity and rigidity which can subsequently enhance the mechanical 

properties of a reinforced composite as a filler material. In view of such potential 

reinforcement agent, this paper aims to emphasize on the method use to extract  NC from 

OPFL and to reveal its morphological features. 

 

MAIN RESULTS 

 

  
Raw OPFL 

 

 

 

 

 

Holocellulose 

  
Nanocellulose Cellulose 

 

Figure 1. Experimental procedures to extract NC from OPFL via a series of chemical 

treatments 

 

 

 

 

Chlorite bleaching 

Acid hydrolysis 

 

Alkali 

treatment 
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Figure 2. FTIR spectra of a) raw OPFL, b) holocellulose, c) cellulose and d) NC 

 

CONCLUSION 

 

Extraction of OPFL using different combination of chemical treatments afforded NC as white 

powder (mass: 0.5936 g, 29.68 %). The presence of NC was confirmed on a basis of FTIR 

spectroscopy since the all the functional groups in the spectrum i.e. O-H (3332 cm-1), sp3 C-H 

(2892 cm-1), and pyranose ring (1025, 663 cm-1) matched those in its molecular structure. For 

future recommendation, the resultant NC will be characterized using different spectroscopic 

and microscopic techniques to determine their structural characteristics and thermal 

properties. 
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ABSTRACT 

 
This paper studied the unsteady free convection flow between two parallel plates with 

Newtonian heating and mass diffusion. Appropriate non-dimensional variables are used to 

reduce the dimensional governing equation along with the imposed initial and boundary 

conditions into dimensionless forms. The exact solutions for velocity, temperature and 

concentration profiles are obtained using the Laplace transform technique. The corresponding 

expressions for skin friction, Nusselt number and Sherwood number are also calculated. The 

graphical results are displayed to illustrate the influence of various embedded parameters 

such as Newtonian heating parameter, Schmidt number and Grashof number. The results 

obtained show that the effect of Newtonian heating parameter increases the Nusselt number 

but reduces the skin friction.  

Key words: Free convection, Parallel plate, Newtonian heating, Mass diffusion, Laplace 

Transform.  

 

INTRODUCTION 

The general area of natural or free convection in vertical parallel-plate channels for a single 

phase has received a great deal of attention in previous years because there are many practical 

applications involve natural convection heat transfer [1]. Generally, the problems of free 

convection flows in parallel plate are usually modeled under the assumptions of constant 

surface temperature, ramped wall temperature, or constant surface heat flux [2-4].  

However, in many practical situations where the heat transfer from the surface is taken to be 

proportional to the local surface temperature, the above assumptions fail to work. Such types 

of flows are termed as conjugate convective flows, and the proportionally condition of the 

heat transfer to the local surface temperature is termed as Newtonian heating [5].The 

literature survey shows that research in Newtonian heating between two parallel plate are 

very few [6]. The present study is an attempt to investigate free convection flow between two 



 

SCIENCE AND TECHNOLOGY                                                                                  567 

parallel plate with Newtonian heating and mass diffusion. In this study, the equations of the 

problem are first formulated and transformed into their dimensionless forms where the 

Laplace transform method is applied to find the exact solutions for velocity, temperature and 

concentration profiles. 

 

MAIN RESULTS 

 

 
Figure 1.Temperature profiles for different value of t. 

 

 
Figure 2.Concentration profiles for different value of Sc number. 

 

 
  

Figure 3.Velocity profiles for different value of Sc number. 
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CONCLUSION 

In this paper, exact solutions of heat transfer of free convection flow between two parallel 

plate with presence of Newtonian heating and mass diffusion are obtained by using Laplace 

transform.The results obtained show that the velocity, mass and temperature are increased 

with increasing Newtonian heating parameter. Further, the effect of Newtonian heating 

parameter increases the Nusselt number but reduces the skin friction.The exact solutions 

obtained in this study are significant not only because they are solutions of some fundamental 

flows, but they serve as accuracy standardsfor approximate methods, whether numerical, 

asymptotic, orexperimental. 
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ABSTRACT 

Airborne Light Detection and Ranging (LiDAR) has been very effectively used in collecting 

terrain information over different scales of area. Inevitably, filtering the non-ground returns is 

the major step of digital terrain model (DTM) generation and this step poses the greatest 

challenge especially for tropical forest environment which consists of steep undulating terrain 

and mostly covered by a relatively thick canopy density. The aim of this research is to assess 

the performance of the Progressive Morphological (PM) algorithm after the implementation 

of local slope value in the ground filtering process. The improvement on the PM filtering 

method was done by employing local slope values obtained either using initial filtering of 

airborne LiDAR data or ground survey data. The filtering process has been performed with 

recursive mode and it stops after the results of the filtering does not show any improvement 

and the DTM error larger than the previous iteration. The results show that percentage of tree 

canopy cover and terrain slope have strong correlation with RMSE of DTM generated using 

available PM filtering method. The revised PM filtering method has decreasing pattern of 

DTM error with increasing filtering iterations with minimum ±0.520 m of RMSE value. The 

results also suggest that spatially distributed slope value applied in PM filtering algorithm 

either from LiDAR ground points or ground survey data is capable in preserving 

discontinuities of terrain and correctly remove non-terrain points especially in steep area. 

Key words: Airborne LiDAR, LiDAR Filtering, Progressive Morphology, Slope, Tropical Area 

 

INTRODUCTION 

Light Detection and Ranging (LiDAR) is an active remote sensing technique that is able to 

map various activities of the earth’s surface and features such as vegetation and building, 

which also provides digital terrain model (DTM) with up to sub-meter vertical accuracy [1]. 

LiDAR with high resolution data can be used in generating the DTM and digital surface 

model (DSM) which is important to support wide range of applications such as engineering 

projects, hydrology and floodplain management, corridor mapping.  By applying suitable 

processing technique, a high quality of DTM can be generated from LiDAR data [2][3][4].  

Hence, an effective of LiDAR data processing is important to all applications. However, the 

classification of point cloud also is known as LiDAR data filtering which focusing on the 

ground and non-ground points separation are very crucial to most of the applications 

[5][6][7]. LiDAR data filtering becomes more challenging especially at high relief area or 

hybrid geographic features [8] and complex configuration with geometrical similarities of 
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ground and objects points [7][8][9][10][11].  Although dozens of filtering algorithms have 

been developed to separate ground points from the land features, the difficulties in ground 

points extraction still exist where most of the algorithms need specific condition to produce 

good results [12][13]. The performance of LiDAR ground filtering methods is variable at 

different areas and terrain surface [12][14]. This study focuses on the development of revised 

Progressive Morphology (PM) algorithm which used spatially distributed slope value as one 

of the parameter for ground point extraction.   

 

METHODOLOGY 

An existing PM filtering algorithm has been enhanced for airborne LiDAR data filtering over 

tropical area. The improvement considers the effect of slope towards the performance of the 

algorithm. The parameter of constant slope value be replaced with spatially distributed slope 

value. Generally, PM algorithm requires some input values; i) cell size (c); ii) slope (s), iii) 

initial elevation difference threshold (dho), iv) maximum elevation threshold (dhmax), v) 

window base (b), and vi) iteration (k). All these parameters have their significant role in 

filtering LiDAR data. Slope value is important in deriving the difference elevation threshold 

(dhT) value for ground filtering procedure. The dhT value used in determining LiDAR point 

clouds for each grid cell either belong to ground points or non-ground points (see equation 1). 

Therefore, the local slope value (see equation 2) should be used in order to make sure the 

filtering process produce accurately filtering results.  

 

𝑑ℎ𝑇 = 𝑠(𝑤𝑘 − 𝑤𝑘−1)𝑐 + 𝑑ℎ𝑜                             (1) 

 

𝑑ℎ𝑇𝑖𝑗 = 𝑠𝑖𝑗(𝑤𝑘 −𝑤𝑘−1)𝑐 + 𝑑ℎ𝑜                               (2) 

 

The filtering process was performed iteratively. Each single process need to include the slope 

value that generated from each iteration until the lowest error of LiDAR-derived DTM 

obtained. The implementation of the algorithm in this study is explained as follows: 

 
Implementation: 

 
1. Slope map generation (rise/ run). 
2. Extraction of slope value into LiDAR points. 
3. Create a 2-D array A[m, n] for LIDAR points, p(x, y, z, s) 
4. Determine series of wk using (4) or (5), where wk ≤ maximum window size. 
5. dhT = dh0 
6. for each window size wk 

7. Pi = A[i;] (A[i;] represents a row of points at row i in A and Pi is a 1-D array) 
8. Z  Pi (Assign elevation values from P to a 1-D elevation array Z) 
9. Zf = erosion(Z;wk) 
10. Zf = dilation(Zf;wk) 
11. Pf  Zf (Replace z values of Pi with the values from Zf) 
12. A[i;] = Pi (Put the filtered row of points Pi back to row i of array A) 
13. dhT = s(wk – wk-1)c + dh0 [s represents a spatially distributed slope value] 
14. end for window size loop 
15. for i = 1 to m 

16. for j = 1 to n 
17. if (B[i;j](x) > 0 and B[i;j](y) > 0) 
18. if (flag[i;j] = 0) 
19. B[i;j] is a ground point 
20. else 
21. B[i;j] is a non-ground point 
22. end for j loop 
23. end for i loop 
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MAIN RESULTS 

For the purpose of comparing the performance of revised PM algorithm with the other 

prominent filtering algorithms (i.e. existing PM, ETEW, and ATIN), five type of assessments 

have been assessed in measuring the performance of filtering methods (i.e. RMSE, Type I, 

Type II and Total Error, and visual assessment). Table 1 shows the comparison between 

revised PM algorithm and other prominent algorithms. 

 

Table 1. Comparison of RMSE, Type I, Type II, Total errors and qualitative assessments of 

revised PM and selected algorithms 

 

Assessment 

methods 
Existing PM ETEW ATIN Revised PM 

RMSE (m) ±0.608 ±0.614 ±0.66 ±0.520 

Type I Error (%) 31.22 27.00 23.56 29.17 

Type II Error (%) 0.03 0.13 0.07 0.05 

Total Error (%) 3.49 2.94 9.35 3.19 

Visual Assessment 

2 1 1 1 

 

                                                                                            

According to the Table 1, the results obtained using revised PM algorithms were compared 

with those obtained using prominent filtering algorithms (i.e. existing PM, ETEW, ATIN). 

The lowest RMSE value recorded from the revised PM algorithm was ±0.520m. Compared 

with the RMSE values of other filtering algorithms, revised PM algorithm generated 

promising and competitive results. Approximately 9 cm error was reduced. The quantitative 

assessment shows a quite similar trend. The computed errors (over all the datasets) ranged 

from 27 percent to 32 percent, 0 percent to 0.13 percent, and 2 percent to 10 percent for Type 

I, Type II, and Total errors, respectively. Most of the filters focus on minimizing Type II 

errors. In other words, filter parameters and procedure focusing on removing as many object 

points as possible. In term of qualitative assessment, all the filtering algorithms produce 

reasonable DTM quality. The best setting parameters should be used to produce a good result. 

In general, revised PM capable in filtering the LiDAR data over vegetated tropical region by 

applying spatially distributed slope value from LiDAR ground points. 

. 

CONCLUSION 

Ground filtering is a fundamental issues in LiDAR processing which significantly affect the 

quality of DTM and other LiDAR-related deliverables. However, this issue still not fully 

solved especially at a complex terrain area. This study demonstrates a procedure or 

improvement in filtering airborne LiDAR data using revised PM algorithm. The performance 

of revised PM filtering method was evaluated using quantitatively and qualitatively 

approaches. The results revealed that several significant advantages of revised PM method 

where the error of LiDAR-derived DTM getting lower compare to the other prominent 

algorithms. 
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ABSTRACT 

Selecting the most suitable method to automate or semi-automate requirements to test 

traceability recovery remains a challenge as research techniques developed are specific to 

their controlled experiments.  A common challenge for all of these techniques is when 

requirement traceability links become obsolete as software undergo changes throughout its 

deployment. Among the changes that occur during software deployment are requirements 

specification modification and test cases additions. One of the most prominent methods used 

by researchers in developing their tools in requirements to tests traceability is Information 

Retrieval (IR) approach. Recent successful automated approaches for test traceability rely on 

the analysis of textual information derived from documentation and test code using 

Information Retrieval (IR) techniques. In this research, we present the empirical findings of 

three controlled experiments on Latent Semantic Indexing and Random Projections. The 

findings show that LSI performs with higher precision thus suggesting a higher number of 

accurate traceable links retrieved. The findings is consistent for the three controlled 

experiments suggesting its applicability on real case studies which will help software testers 

in maintaining software evolution.   

Key words: Information retrieval, Traceability, Requirements 

 

INTRODUCTION 

Software maintenance is a challenging task as software undergo modifications. Due to 

corrections to many components in a software system, traceability between requirements to 

software artefacts are sometimes lost. As this occurs, performing testing to whole software 

has to be done. This will have a significant impact on the cost to perform such testing as a 

retest all approach is time consuming [1]. In order to avoid such testing, it is imperative to 

establish and enforce the integrity of traceability links between software artefacts [2,3,4]. In 

performing testing, the most important thing to be generated is the test suite. As requirements 

evolve and changes are performed on affected components, each test case in the existing test 

suite needs to be traced back to these requirements. Apart from test suite, use cases (low level 

requirements) and even source code are impacted as well when requirements change. In real 

world industry, these artefacts reside in change request repositories. They provide developers 

with a standardized organization of modification performed to software artefacts [5]. 

  

Software that undergo modification tends to become more complex than its first deployed 

version. This is because, during the early stage of software development lifecycle, 

mailto:dayang@utm.my
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requirements are normally insufficient and incomplete due to unclear business goals of the 

system [6]. This means as the software undergo modification and its complexity increases, 

the maintenance effort grows accordingly as well. There needs to be an effort made to reduce 

resources invested in software maintenance. However, maintaining software traceability 

cannot be a one man task, as an engineer has partial knowledge only [7]. Such a task is to 

perform the tracing of traceable links between requirements specification document to other 

software artefacts such as test cases, use cases and source code.  

 

As these software artefacts are written in natural language (e.g., test cases, use cases, 

comments on source code) that could be understood by the stakeholders of the software, it 

leads to ambiguity as natural language comprises of synonymous words that refer to the same 

subject. Researchers in recent years have started to grow interest in exploring the concept of 

ontology as a part of specifying more complete and unambiguous requirements [8]. However, 

the Requirements Engineering (RE) community still lacks knowledge on how ontologies are 

applied effectively in the RE process that avoids ambiguity. Until then, we have to rely on 

natural language. This significantly causes some manual or semi-manual effort in establishing 

traceability links a long and difficult process for a complex systems. One of the solutions to 

this problem is to apply information retrieval techniques to extract the semantics from the 

requirements specification document that contains large amount of formal and information 

being continuously produced and modified [9].  

 

Different authors have proposed the usage of techniques such as Latent Semantic Indexing 

[10], Vector Space Model [11], and probabilistic models [12, 13] to recover traceability links 

between different types of software artefact. All these methods are based on the assumption 

that a consistent dictionary exists between different artefacts to be traced, for instance, 

between requirements and source code.  

 

In this study, we evaluate Latent Semantic Indexing and Random Projections and report on 

our experiment with three case studies to identify superior IR technique to be used in 

traceability recovery. For the purpose of classification of case study, we mapped the system 

in terms of different system size, number of software artefacts, and number of traceability 

links. We performed investigations of precision and recall of each IR technique on each case 

study. Such investigation set out to understand whether there is any correlation between the 

different classification of the system and the effectiveness of the IR method being applied. 

The empirical evaluation indicated that Latent Semantic Indexing has a higher potential to be 

used as an IR method and is more effective in tracing requirements to software artefact with 

high precision. 

 

The paper is structured as follows. Section 2 elaborates a detailed background of related 

works in IR techniques in software traceability. Section 3 describes the evaluation measures 

used to evaluate the IR techniques of interest. Section 4 describes the setup of the experiment 

including threats to the validity of our work.  Section 5 discussed the results and its analysis. 

Section 6 elaborates further on the discussion regarding the findings of the experiment. 

Section 7 concludes the study. 

 

MAIN RESULTS 

In this section, we report the analysis of the results collected from the controlled 

experiments of three case studies; MMS, Gantt and eTour. All these case studies applied 

both Latent Semantic Indexing and Random Precisions. In general, the results show that 
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Figure 1. Latent Semantic Indexing F1 Measure Figure 2. Random Projection F1 Measure 

different types of information retrieval methods vary in their recall, precision, and F1 

measure. 

 

For eTour LSI F1 measure (Figure 1), it performed the highest at ɛ = 0.80. In contrast to 

MMS LSI F1, which performed the worst at ɛ = 0.80. This could be because the test cases 

constructed in MMS case study were constructed at a high similarity with their respective 

requirements.  

 

This inherently results in no correct links retrieved at cosine weight lower than 

approximately 0.9 or higher. For eTour, since the code component built depends on 

function attributes and dependency library, it was able to retrieve more links at ɛ = 0.99. 

This explains the trend for all precision levels of the three case studies: “The more 

detailed the software artefact, the higher the traceability cosine similarity weight between 

it and its respective software artefact”. In this case, test cases and source code are both 

able to cause higher precision score. 

 

In Figure 1, RP F1-measures both for MMS and Gantt are notably higher at ɛ = 0.80. This 

is due to random projections throwing in some randomness in the cosine similarity 

weight. Hence, even though some test cases or low level requirements have a lower 

similarity in actual, they might get a higher cosine similarity weight as a result of random 

weight assignment to queries. In comparison with Latent Semantic Indexing, Random 

Projections (Figure 2) shows a consistent trend of the following; “As system size gets 

larger, the F1 measure gets lower”. However, this might not reflect the true behaviour of 

the methods as the case studies vary in functions and software artefacts used. The F1 

measures both for MMS LSI (Figure 1) and MMS RP (Figure 2) at ɛ = 0.99 are 

consistent. They both show that at cosine similarity weight, ɛ = 0.99, the F1 measure is 

the highest, 27.3% and 66.7%, respectively. Surprisingly, at ɛ = 0.60, both LSI Gantt and 

RP Gantt recorded the lowest F1 measure, both at 2.9%. They both record the lowest 

precision levels as well. 

 

In general, our results show that Latent Semantic Indexing had the most significant 

positive effect in improving precision to significantly higher levels in all case studies. In 

contrast, Random Projections had significantly lower precision levels. Based on this 

observation, we conclude that Latent Semantic Indexing has the most potential as an IR-

based automated tracing. 

 

CONCLUSION 

In this study, we have investigated two IR approaches, LSI and RP in three case studies: 
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MMS, Gantt, and eTour. The findings of the experiment suggest that Latent Semantic 

Indexing performed superiorly than Random Projections. Even though Random projections 

throw in randomness in dimensionality reduction, the performance of the IR-technique is 

largely sparse without a notable improvement in the scores of precision and recall.  

 

Meanwhile, LSI provides more value to researchers aiming to establish traceability links for 

their software projects. However, caution should be taken by software engineers in the case 

of lower cosine similarity threshold as no single IR method is capable in detecting all 

traceability links.  

 

The IR technique seems to perform best when performed on requirements to test cases 

(MMS) as compared to the other two case studies. In future, hybridization of IR techniques to 

increase accuracy in traceability could be explored. 
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ABSTRACT 

Global consumer demands for high quality genuine honey are increasing continuously. The 

ability to identify the geographical and botanical origins of honey would be of great 

importance to the improvement of quality control, as well as protection of reputation and 

confidence of the honey industry. The establishment of unique signatures of honey is one of 

the potential approaches for honey provenance. A great deal of literature has been published 

on honey authenticity and provenance. However, specific study focusing on the provenance 

of honey, especially those of the stingless bee species is lacking, especially in Malaysia. 

Consequently, this mini review is to highlight the presence of biomarkers in honeys for 

establishing their provenance via the application of spectroscopy and chemometric 

techniques.  

Key words: Honey, Stingless bee, Provenance, Spectroscopy, Chemometric 

 

INTRODUCTION 

Bee honey is appreciated worldwide by old folk and modern practitioners as a natural, 

nutritious product, mainly because of its therapeutic significance towards human health. 

Honey is produced by bees collecting nectar from flowers and convert it into a sweet natural 

product that is claimed to be healthier favourable nutritional option than plain sugar [1]. The 

properties of honey such as aroma, color, composition and flavour depend generally on the 

flowers, climate, geographical regions and honeybee species involved in its production [2, 3]. 

Honey is composed mainly of fructose and glucose (65%), water (18%), minimal protein and 

lipid contents [4, 5]. It also consists different quantities of minerals ranging between 0.02 

g/100 g and 1.03 g/100 g, with potassium being the most abundant element comprising 

approximately one-third of the total mineral content [6-8]. Trace minerals such as potassium, 

calcium, sodium, iron, copper, zinc and manganese play a critical role in biological systems 

in which they maintain normal physiological systems and influence reproduction as catalyst 

for various biochemical reactions [9]. Because of the presence of various chemical 
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compositions, honey has been found to significantly affect human nutrition, healing and 

preventing illness. In addition to its medicinal benefits, presence of contaminants such as 

pesticide residues and excessive amounts of minerals and heavy metals has been reported in 

honey, accentuating the needs for producing safe honey for human consumption [10]. 

 

Normally, the composition of honey is closely related to its botanical origin and also the 

geographical area in which it originated. The characteristics of soil and climate will 

determine the floral that produce honey [11]. Contaminants are transferred from bees to 

ripened honey and alter its unique composition and the high quality [14]. The surrounding 

area of mines and steelworks, industrialized and urban areas or motorways with exhausts 

from vehicles has usually reflected in much higher concentrations of trace metals such as Al, 

Ba, Ca, Cd, Cr, Cu, Mg, Mn, Ni, Pb, Pd or Zn [12-16]. 

 

MAIN RESULTS 

In this day and age, the development of analytical approaches and advanced statistical 

techniques have gained interest for the determination of certain major and minor compounds 

in honey to serve as the biomarkers for its geographical or botanical origin. Thus far, several 

techniques have been used to analyze the compound composition of honeys. This mini review 

focuses on the use of analytical approaches combined with chemometric techniques between 

year 2000 and 2017 for honey provenance (geographical and botanical origins) based on the 

presence of its biomarkers.  

 

CONCLUSION 

With globalization technologies, numerous studies have attempted to show the important 

used of the spectroscopy coupled with the chemometric techniques to exhibit the biomarkers 

of honeys according to their geographical and botanical origins. For now, it shows a great 

advantage to solve several problems in this field. Creation of honey databases can be much 

useful to help identify and quantify the upcoming data in order to monitor unexpected 

changes or fraud performers based on the established honey fingerprinting. However, an issue 

which dealing with the food policies, including legal requirements and standard need to take 

into consideration. Therefore, this field of study needs more time and efforts to improve the 

capability of technologies and develop databases for the determination of the honey 

authentication and the provenance according to its unique signatures. In addition, from the 

review, it can be concluded that the significant to highlight the type of bee species when 

studying about provenance in order to compare and compile the results from worldwide 

honey. To date, no comprehensive study in Malaysia has been conducted to establish 

provenance of bee honeys according to their marker compounds especially from stingless bee 

species. 
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ABSTRACT 

 
Malaysia had taken series of initiative to improve the nation solid waste management 

policies. This paper aims to review the history of waste management in Malaysia, which the 

main purpose is to explain the waste legislation and plans in Malaysia to improve waste 

separation and recycling behaviour among households. Households are the primary source of 

municipal solid waste and thus, they play an important role in increasing the recycling rates 

in this nation This paper attempts to develop an overview of waste management policies in 

Malaysia and summarize a timeline table of solid waste management and plans 

transformation in Malaysia. 

Key words: Waste management, waste separation, recycling, households behaviour  

 

INTRODUCTION 

In the era of globalization, the accumulation of solid waste is a critical issue for many 

countries, including Malaysia [1]. Kuala Lumpur, the capital city of Malaysia, produces 

approximately 3,500 tons of domestic and industrial wastes per day [2]. The trend of solid 

waste generation expected to reach 30,000 tonnes per day in 2020 [3]. This shows the need 

for waste separation, in order to reduce the amount of waste accumulated now for the better 

future. 

 

The municipal solid waste from household, business entities and institutions are managed 

under the responsibility of the Local Authorities [4]. The solid waste management in 

Malaysia, include various governmental agencies such as, Ministry of Urban Wellbeing, 

Housing and Local Government (MHLG), National Solid Waste Management Department 

better known as Jabatan Pengurusan Sisa Pepejal Negara (JPSPN), and Solid Waste and 

Public Cleansing Management Cooperation (SWCorp)  

 

From the year, late 1970s until now Malaysia had taken series of initiative that aims to 

improve the waste separation and recycling practice among households. Although the main 

disposal approach in Malaysia is still landfilling, with relatively low recycling rate of only 

5%, there are still hope for Malaysia to improve in recycling activities if the involvement 
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among households increasing. This is because the contribution of solid waste from 

households in Malaysia is among the highest.  

 

FINDINGS 

Towards Malaysia target to reach the recycling rate of 22% by 2020, there are new policies 

and plans for transformation in solid waste management that being implement and planned to 

be implemented in future. the following summarize the list of legislation and regulation of 

Malaysia from the early year 1974 until the latest 2016. 

 

Table 1. Solid Waste Management Policies and Plans Transformation in Malaysia 

 

Legislation & regulation Year Agency Description 

Street, Drainage and 

Building Act 1974,  

Environmental Quality Act 

1974  

Local Government Act 
1976 

1970s Local authorities 

Street cleanliness and transporting 

waste to assigned municipal 

disposal sites 

Action Plan for a Beautiful 

and Clean Malaysia (ABC 

Plan) 

1988 Local authorities 

Unfortunately, this plan was not 

authorized and implemented, but 

it did develop a future plan for 

solid waste management in 

Malaysia  

Vision 2020 1991 Local authorities 
Malaysia set target to become a 

developed nation by 2020 

First National Recycling 

Day 
1993 Local authorities 

Malaysia announced November 

11th as National Recycling Day 

Second National Recycling 

Day 
2000 

Federalization & 

Privatization 

Since then, National Recycling 

Day has become an annual 

recycling event 

National Strategic Plan 

(NSP)  
2005 

Federalization & 

Privatization 

NSP was formulated to be use 

until year 2020 

Waste Minimization Master 

Plan (WM-MP) 
2006 

Federalization & 

Privatization 
Part of NSP framework 

Solid Waste and Public 
Cleansing Corporation Act 

2007 (Act 672) 

2007 
Federalization & 

Privatization 

Aims to standardized solid waste 
management and public cleansing 

services in Malaysia  

Solid Waste and Public 

Cleansing Corporation Act 

2007 (Act 673) 

2011 
Federalization & 

Privatization 

Two agencies are established 

under this act, which are JPSPN 

and SWCorp Malaysia 

SWCorp Strategic Plan 2014 
Federalization & 

Privatization 

Seven core strategies of solid 

waste planning in Malaysia for 

year 2014 until 2020 is introduced 

Comprehensive  

Action Plan of Solid Waste 

Management 2015-2020 

2015 
Federalization & 

Privatization 

Aims to improve solid waste 

management system 
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Separation at Source 
Initiative (SSI) 

2016 
Federalization & 

Privatization 

Mandatory for household to 

practice waste separation at 
source started from 1st June 2016 

 

Malaysia has put waste management as a priority action when the government, through The 

Solid Waste Management and Public Cleanliness Corporation by launching the Separation at 

Source Initiative (SSI) under Solid Waste and Public Cleansing Management Act 2007 (Act 

672), effective in September 2015 [5]. This act aiming for the residents and retailers to 

separate waste in their dwelling. 

 

CONCLUSION 

This paper have summarized the development of waste management and legislation in 

Malaysia. Although the nation had taken series of action in waste separation, particularly to 

reduce the waste accumulation among households. The household in Malaysia is still far 

behind comparing to other countries in the engaging of waste separation behaviour and 

recycling practice. Therefore, there is a need to introduce more specific waste management 

and legislation in Malaysia which targeted to improve the waste separation and recycling 

practice among households. 
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ABSTRACT 
 

Despite of tremendous research in cloud computing, there is limited research in cloud risk 

assessment especially in the field of healthcare. Complex task in identifying security risk in 

cloud computing and high cost of risk assessment tool in the market are the limitation of risk 

assessment implementation in cloud computing. The increased incident of security breach in 

cloud healthcare also contribute to the needs of systematic approach in identifying risks and 

threat in cloud computing. Therefore, the purpose of this study is to provide a systematic and 

effective approach towards cloud risks assessment process in mitigating security risks in 

healthcare cloud application. This study will integrate Microsoft STRIDE-DREAD model 

with Fuzzy Delphi Method (FDM) during the risk assessment process. From this study, it is 

expected that the systematic and effective process in risk assessment will benefit to 

stakeholders and IT team in identifying and analysing security risk in cloud computing. 

Keywords: Fuzzy Delphi, Threat model, Risk Assessment  

 

INTRODUCTION 

Emerging of cloud computing with flexibility, improve accessing data and cost saving makes 

this technology popular and growing fast. As a result from emergence of cloud computing 

bring interest to healthcare seeking for the cloud technology [1]. Previous study in Malaysian 

healthcare shows that 93.1% of healthcare information management system in Malaysia are 

not integrate with their own branch and only 6.9% are integrated [2].The low level of system 

integration for information sharing and interchange illustrated that stifle utilisation of cloud 

computing among the cloud users in the healthcare. 

 

Most of cloud computing adoption study in healthcare highlighted that security is the major 

barriers of cloud computing adoption [3][4][5]. Previous study reveal that with effective 

cloud risk management methodology will bring confident to cloud customer in adopting 

cloud computing [6]. Cloud risk assessment is one of the decision tools to gain understanding 

on the security risks of cloud computing. Risk assessment can determine the probability of 

occurrence, the impact and mitigation to safeguards from the impact. Cloud risk assessment 

helps consumers to check the effectiveness of security control in their organizations so that 

they can aware on the existence of risk and vulnerabilities [7]. 

 

Current traditional risk assessment method become frail to cloud computing due to 

differences of standard, the way of managing asset and the characteristic of cloud computing 
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[8]. Lacking of dedicated standard in cloud risk assessment framework [9] and complex task 

in identifying security risk in cloud computing require effective cloud security risk 

assessment methodology [6].  

  

The existence of gap in cloud risk assessment study has been highlighted by researchers 

and there are limited number of study considering a systematic process in assessing and 

managing risk in cloud computing [10]. Moreover, [11] suggested that cloud risks need to 

be carefully evaluated before any engagement made.  

 

RELATED WORK 

Identifying existing literatures in cloud risk assessment model and their issues associated 

revealed that there are few risk assessment methodologies used in assessing cloud 

computing. Current risk assessment method such as OCTAVE, EBIOS and MEHARI are 

not suitable for cloud computing [7]. Although, Maghrabi et al. [12] in his study using 

OCTAVE in assessing cloud-based assets, this study integrate risk assessment with 

Common Vulnerability Scoring System (CVSS). The Operationally Critical Threat, Asset 

and Vulnerability Evaluation (OCTAVE) used to identify and managing information 

security risks by analysing assets associated in the organization. OCTAVE suitable for 

critical infrastructure services. However, these risk assessment and management approach 

do not support cloud-specific risks [13]. 

 

Basically, analysing risk can be done in quantitative, qualitative or combination of both 

approach. A quantitative risk and impact assessment framework (QUIRC) for instance, 

assessing risk based on security objectives [14]. In another study, there is Semi-

Quantitative BLO-Oriented Cloud Risk Assessment (SEBCRA) which prioritize and 

categorize risks based on business level objectives and the impact is determined by the 

expert [15]. Nevertheless, single method prune to inaccuracy of evaluation results. 

Therefore, several researchers explore the benefit of integrated method.  

 

Ruo-xin et al. [16] has design security evaluation index system for audit and quantifying 

cloud service level based on integration of Delphi, Analytic Hierarchy Process (AHP) and 

Fuzzy Comprehensive Evaluation Algorithm (FCE). However, real example of analysis 

not delivered in this research. Sen et al. [17] has proposed risk assessment framework for 

wireless sensor networks (WSN) using attack graphs. In their research, Bayesian networks 

were used to assess and analyse attacks on WSN while Attack Graph used to develop attack 

pattern. Liu et al. [18] has presented the probabilistic risk assessment framework to assess 

DoS (denial-of-service) in cloud computing. Their study demonstrated analysing risk using 

Markov analysis and binary decision diagram. Although several study have been used in 

order to reach the accuracy of evaluation result, it is still not user friendly, complicated and 

difficult to realize in term of time and monetary view.  

 

Risk Assessment and Threat Prioritization 

Risk assessment is the process of identifying, estimating and prioritizing risks which requires 

a careful analysis of threat and vulnerability information. It’s determine the extent to which 

circumstances or events could adversely impact an organization and the likelihood that such 

circumstances or event will occur [19]. Risk is the probability of problem cause by 

vulnerabilities. Whereas threat is related to characteristics of assets and vulnerabilities is 

relevant to the security controls in the organization [20].  Therefore, risk can be formulated 

as: 
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Risk=Threat * Impact * Probability [20] 

 

In Microsoft’s STRIDE Model, assets often called as a threat targets and being classified 

based on acronym of every first letter of STRIDE (Spoofing, Tampering, Repudiation, 

Information disclosure, Denial of service and Elevation of privilege) [21]. While DREAD 

method is based on acronym of: damage potential, reproducibility, exploitability, affected 

users, and discoverability. Microsoft uses STRIDE-DREAD model to analyse and rank the 

threats based on their intensity [22]. Hence, this paper been organized in two stages: 

 

• Determine and categorize threat using STRIDE model and rank using DREAD 

method. 

• Verify the rank of threat and evaluate the group consensus using FDM method 

 

Determine and Categorize Threat 

For each risks factors given in STRIDE, cloud users assign the value based on linguistic 

value and range. These value is assign based on STRIDE-DREAD model from 1 to 10. Once 

each threat recorded, the rank of threat will be calculate based on DREAD method. Table 1 

depict the details linguistic value and range used. Although [23] claimed that Microsoft threat 

modelling unable to model vulnerabilities, it is a fact that we not able to develop a 

vulnerable-free system. However estimating risk factors is vital for an accurate vulnerability 

assessment for the system [21].  

 

Table 1. Linguistic Variables and Range in DREAD [24] 

DREAD linguistic 

Variables 

Linguistic value and range 

1-2 3-4 5-6 7-8 9-10 

Damage Potential Negligence Slight Moderate Almost Catastrophic 

Reproducibility Probably Likelihood Satisfy Critical  Vital 

Exploitability Least Slight Moderate Almost Extreme 

Affected users Noticeable Satisfactory Average Disturbing Unbearable 

Discoverability Least Slight Moderate Almost Extreme 

 

Fuzzy Delphi Method 

Fuzzy Delphi was derived from the weaknesses of traditional Delphi. One of the privation in 

traditional Delphi method is that it requires repetitive or iteration survey of experts. Hence, 

traditional Delphi become costly, time consuming and lower response rate from expert [25]. 

Fuzzy set theory was introduced to solve the fuzziness of human decision-making problem 

and avoid misleading results. Fuzzy set theory allowed the conversion of linguistic variable to 

triangular fuzzy number. In this study, FDM will be used to verify the rank in DREAD 

method and to gather group consensus in evaluating risk in cloud computing. As seen in 

Table 1 below, fuzzy set number will be assign to convert linguistic variables during the 

assessment stage.  
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Table 2. Linguistic Classification Based on Rank 

Linguistic 

Variables 

Scale in STRIDE-DREAD 

(Range 1 to 10) 

Fuzzy Scale 

Very Low 1-2 (0,0,0.2) 

Low 3-4 (0,0.2, 0.4) 

Moderate 5-6 (0.2,0.4,0.6) 

Serious 7-8 (0.4,0.6,0.8) 

Critical 9-10 (0.6,0.8,1) 

 

CONCLUSION 

In this paper, the use of STRIDE-DREAD Model by Microsoft will be integrate with 

FDM to assess and verify cloud application threat in healthcare. Wide range of 

uncertainty cloud security issues required expert knowledge and experience people in 

evaluating the risk [16]. Hence, FDM is the suitable approach in developing systematic 

cloud risk assessment for Malaysian healthcare. 
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ABSTRACT 
 

Tremendous findings on the remedial and therapeutic effects of Moringa oleifera led to the 

blooming of this rich protein content product in the market where the most demanded leaf 

product is in the dried and powdered forms. Even so, side by side protein content comparison 

of this product with the fresh leaf is yet to be done. Thereupon, this study is an exquisite 

platform to establish protein identification and production for the industry thus providing the 

best option of Moringa oleifera for further application. In this study, two different extraction 

method; Quick Buffer (QB) and Tris HCL buffer were tested on both fresh and 

commercialised leaf of M. oleifera in order to validate the best extraction method. The 

protein from both sample were first extracted using extraction buffer before its quantity and 

quality were checked via Bradford Assay and Sodium Dodecyl Sulfate Polyacrylamide Gel 

Electrophoresis (SDS-PAGE) respectively. In order to establish the best protein outcome, the 

volume of the buffer and the weight of the starting material were optimized. As a result, Tris 

HCL extraction buffer exhibit better protein quality and quantity compared to QB method. 

Nevertheless, phenylmethylsulfonyl fluoride (PMSF) content in the buffer works 

miraculously to enhance the quality of the extracted protein. Ultimately, both protein quality 

and quantity of the commercialised leaf were similar to the fresh leaf even after drying and 

powdering processes. Hence, the dried and powdered leaf product is a great option for 

consumers with easier handling and storage precaution. 

 
Key words: Fresh Moringa oleifera leaf, Commercialised Moringa oleifera leaf, Tris HCL 

buffer, 1D SDS-PAGE 
 

INTRODUCTION 

Moringa oleifera (Moringaceae) is a herbal medicinal plant commonly called as drumstick 

tree and known as “kelor”among Malaysians [1]. This high protein herb is increasingly 

trending in market and demanded due to its tremendous health benefits such as antidiabetic, 

antibacterial, antifungal and antioxidant [2-4]. Interestingly, commonly commercialised M. 

oleifera leaf product is in dried and powdered form which leads to the emerging needs of its 

protein content comparison with the fresh leaf. On the other hand, proteomic approach offer 

both qualitative and quantitative analysis of the whole protein content in the plant by the 

means of Bradford Assay and one dimensional (1D) SDS-PAGE. It has been widely applied 

in various species of organisms including microbe, mammals and plant [5-6]. Ultimately, this 

proteomic study on fresh and commercialised M. oleifera leaf was aimed to determine the 
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best protein extraction method and compare the protein quality and quantity of two different 

leaf form by Bradford assay and 1D SDS PAGE before protein identification and protein 

profiling can be established. 

RESULTS AND DISCUSSION 

 

The protein quantity and quality of M. oleifera fresh and commercialised leaf according to 

Bradford assay and 1D gel electrophoresis were recorded in the Table 1 and Figure 1.  

 

Bradford Assay 

 

Table 1. Protein quantity assay of M. oleifera leaf 

Extraction Buffer(ml)/ 

Sample(g) 

Final 

concentration 

(µg/mL)±SEM 

Total protein 

amount 

(μg)±SEM 

Protein yield  

(µg/mg) 

±SEM 

1)1mL QB/0.25g Fresh leaf 2525.783±14.47 1262.891±7.24 2.526±0.01 

2)1mL QB/0.5g Fresh leaf 6073.86±28.41 3036.93±14.20 6.07±0.03 

3)1.5mL QB/0.5g Fresh leaf 6151.52±3.79 6151.52±3.79 12.30±0.01 

4)1mL QB/0.5g Comm. leaf 3191.04±14.93 1595.52±7.46 3.19±0.02 

5)1.5mL QB/0.5g Comm. leaf 3231.84±1.99 3231.84±1.99 6.46±0.01 

6)0.75mL Tris/0.5g Fresh leaf 1785.07±62.69 892.54±31.34 1.79±0.06 

7)1mL Tris/0.5g Fresh leaf 2090.55±77.12 1045.27±38.56 2.09±0.08 

8)0.75mL Tris/0.5g Comm. leaf 1189.55±22.39 594.78±11.19 1.189±0.02 

9)1mL Tris/0.5g Comm. leaf 1796.02±81.10 898.01±40.55 1.80±0.08 

 

1D SDS-PAGE 

  1         2               3      4                5           M             6          7               8            9 

Figure 1. One dimensional gel electrophoresis of fresh and commercialised leaf  

of M. oleifera where protein loaded at 10 µg per well  

(M: Marker, 1-5: QB method, 6-9: Tris buffer (According to Table 1)). 

 

From Table 1, the highest protein yield for both fresh and commercialised leaf was detected 

in the sample of 500mg leaf in 1.5mL QB buffer while the least yield of protein for both leaf 

was from the sample of 500mg leaf in 0.75ml Tris buffer. Contrastingly, Figure 1 shows that 

the best protein quality for both fresh and commercialised leaf was produced from the sample 

extracted using 500mg leaf and 1mL Tris buffer. Prominently, the use of Tris buffer was 

proven to reduce the smearing problem found in the bands of QB and all four bands 
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correspond to the Tris HCL buffer produce higher number of distinct individual bands 

compared to QB method which contradict to the previous findings that claims QB as the best 

method for the M. oleífera leaf [7]. Besides, in every sample, bands indicated by the red 

rectangular were the most intense band which reflect the most abundance protein. This is 

expected to be the large subunit of Ribulose-1,5-bisphosphate carboxylase/oxygenase 

(RuBisCo) with molecular weight of 50kDa [8-9].  

 

Eventhough the procedure of extraction for both method were simple and similar, the content 

of the buffer differ with each other in which the QB contains KPO4 (pH 7.8), EDTA, Triton 

X-100, glycerol and dithiothreitol (DTT) whereas Tris buffer contains Tris HCL (pH 7.5), 

DTT, and phenylmethylsulfonyl fluoride (PMSF). Hence, the most distinct feature of the Tris 

buffer is the PMSF which the QB lacks. The PMSF is generally known as serine protease 

inhibitor which Andrés-Colás & Van Der Straeten and Maranho et al., reported as a 

successful degradation inhibitor of plant protein into smaller molecules of amino acids [10-

11]. In other word, the use of PMSF is ideal for the protein extraction of many plant part 

including M. oleifera leaf where numerous low molecular weight individual bands were 

produced. 

 

Obviously, protein electrophoretic pattern of both fresh and commercialised leaf were 

similar. They share distinct band formation at same molecular weight. Indeed, even though 

previous study on other plants in particular Musa paradisiaca, Dioscorea rotundata and 

Colocasia esculenta showed that the drying process affect and reduce their protein content 

[12], the commercialised leaf of M. oleifera fascinatingly contain similar quality of protein 

compared to the fresh leaf. This is probably due to the effect of the processing applied to it. 

For an instance, drying process can affect the plant content differently according to the drying 

temperature and method applied [13]. Likewise, Ayegba et al., reported that M. oleifera leaf 

is best dried at 60ºC with the least loss of vitamins and protein content compared to other 

drying methods and temperature [14]. 

 

CONCLUSION 

 

The method validation for the best protein from fresh and commercialised leaf of M. oleifera 

reveals that 1mL Tris HCL extraction buffer and 500mg starting material were the best 

extraction method specifically for M. oleifera leaf resulting in the most excellent protein 

quality in both sample. Indeed, the commercialised leaf still able to maintain its protein 

quality which proved that the drying and powdering process did not reduce the protein 

content unlike the other plants. Future study can be conducted to establish protein profiling 

and phytochemical properties for both leaf type hence the protein expression and activity in 

both sample can be compared. In addition, according to the findings of the study, processed 

leaf is recommended as a good option for future product incorporating M. oleifera since it 

provides easier handling and storing precautions compared to the fresh leaf. 
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ABSTRACT 

 
DNA computing, or more generally, molecular computing, is a recent development on 

computations using biological molecules, instead of the traditional silicon-chips. Some 

computational models which are based on different operations of DNA molecules have been 

developed by using the concept of formal language theory. The operations of DNA molecules 

inspire various types of formal language tools which include sticker systems, grammars and 

automata. Recently, the grammar counterparts of Watson-Crick automata known as Watson-

Crick grammars which consist of regular, linear and context-free grammars, are defined as 

grammar models that generate double-stranded strings using the important feature of Watson-

Crick complementarity rule. In this research, a new variant of static Watson-Crick linear 

grammar is introduced as an extension of static Watson-Crick regular grammar. A static 

Watson-Crick linear grammar is a grammar counterpart of sticker system that generates the 

double-stranded strings and uses rule as in linear grammar. Here, static Watson-Crick 

grammar differs from Watson-Crick grammar in term of the way each stranded string 

generates the double-stranded strings. The main result of the paper is to determine some 

computational properties of static Watson-Crick linear grammars. Next, the hierarchy 

between static Watson-Crick languages, Watson-Crick languages, Chomsky languages and 

families of languages generated by sticker systems are presented.    

Key words: Sticker system, Computational power, Watson-Crick grammar, Linear grammar 

 

INTRODUCTION 

In DNA computing techniques, there are two fundamental features which are necessary to 

overcome the limitation of traditional silicon-based computing technologies known as 

Watson-Crick complementarity and massive parallelism of DNA strands. Historically, some 

grammar models that were introduced did not use the fundamental feature of Watson-Crick 

complementarity of DNA molecules [1-3]. Following that, a broad variety of dynamic 

Watson-Crick grammars that use this fundamental feature have been proposed [4-7]. This 

model produces each stranded string “independently” and do not fully illustrate the synthesis 

of DNA molecules. In order to overcome the problem, the aim of this research is to introduce 

a new variant of static Watson-Crick grammar known as a static Watson-Crick linear 

grammar, which is an extension of static Watson-Crick regular grammar. A static Watson-

mailto:aqilahfarhana_13@yahoo.com
mailto:fwh@utm.my
mailto:sherzod@iium.edu.my
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Crick linear grammar is a grammar counterpart of sticker system which uses Watson-Crick 

complementarity feature of DNA molecules; starting from the incomplete double-stranded 

sequence and iteratively using sticking operation until complete double-stranded sequence is 

obtained. 

 

In this research, some computational properties of static Watson-Crick linear grammars are 

determined. The result shows that the family of static Watson-Crick linear grammar can 

generate some non context-free languages. Besides, the family of arbitrary sticker languages 

with no restriction is included in the family of static Watson-Crick linear grammars. On the 

other hand, the result also shows that the family of Watson-Crick linear languages is included 

in the family of static Watson-Crick linear languages.  

 

MAIN RESULTS 

In this section, the definition of a static Watson-Crick linear grammar, which is an extension 

of static Watson-Crick regular grammar, is introduced in the following.  

 

Definition 1 (Static Watson-Crick Linear Grammar) 

A static Watson-Crick linear grammar is a 5-tuple  where are 

disjoint alphabets of nonterminal and terminal, respectively, is a symmetric 

relation (Watson-Crick complementarity), is the start symbol (axiom) and is a 

finite set of production rules in the form of  

(i)  where  

and ;  

(ii)  where  and ; or 

(iii)  where  and . 

 

The family of languages generated by a static Watson-Crick linear grammar is denoted as 

SLIN. The elements  in the set of all pairs of strings  can be classified into 

two different cases, either in the form of  or . Next, the 

relationship between the families of static Watson-Crick linear grammar with families in 

Chomsky hierarchy, sticker system and also Watson-Crick grammar are determined. The 

following lemma follows immediately from the definition above, where LIN indicates the 

set of languages generated by linear grammars.  

 

Lemma 1.  LIN SLIN. 

From Lemma 1, we have Theorem 1. 

 

Theorem 1. LIN SLIN. 

Next, Theorem 2 shows that static Watson-Crick linear grammars can generate some non-

context free languages. 

 

Theorem 2. SLIN − CF . 

In [4], the relationship between Watson-Crick linear grammar (WKLIN) and the family of 

arbitrary sticker languages with no restriction ASL (n) has been established, where ASL (n) 

WKLIN. Here, we show that ASL (n) can be simulated by SLIN in the following 

proposition. 

( )PSTNG ,,,, = TN,

TT 

NS  P

 ( ) ( ) 22221111 //// vuyxAyxvuS →  ,SNA −  ( ) ( )TRyxvu 1111 //

( )  ( )TLvuyx 2222 //

( ) ( )2211 // yxByxA→  SNBA −, ( ) ( ) ( )TLRyxyx


 2211 /,/

( ) ( )2211 // yxByxA→  SNA − ( ) ( )TLRyx


 11 /

 vu / TT 

    // vu     // =vu
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Proposition 1.   ASL (n)  SLIN. 

Next, the results show that the family of Watson-Crick linear languages is included in the 

family of static Watson-Crick linear languages. 

 

Lemma 2.  WKLIN SLIN. 

 

CONCLUSION 

 

In this paper, we define a static Watson-Crick linear grammar, which is one of the variants of 

static Watson-Crick grammars and determine its computational power in order to correlate 

with other family of languages. This research can be further studied by defining other 

variants of grammar which is useful for DNA based computing devices and algorithmic 

techniques. 
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ABSTRACT 

 
Lactobacillus acidophilus is one of the common probiotics that can give beneficial to the 

human health especially to the host. L. acidophilus nature characteristic required complex 

nutrition such as rich in carbon and nitrogen source. The effect of various sources of the 

carbon and nitrogen can enhance the cell mass production of L. acidophilus. The growth was 

examined using method One-Factor-at-the-Time (OFAT) and based on the observation, 

glucose and yeast extract were selected as a stronger support for the growth of L. acidophilus 

with cell dry weight 9.11 g L-1 and 2.74 g L-1, respectively. All experiment was run at 37°C 

for 48 hours fermentation.  

 

Key words: L.acidophilus, high cell mass, OFAT 

 

INTRODUCTION 

Probiotic products from Lactic acid bacteria (LAB) is one of the highest demands on the 

market nowadays especially in pharmaceutical and food industry. According to the 

FAO/WHO, probiotic are living microorganism that, when administered in sufficient 

amounts it can confer a health benefit on the host [3]. Other than it can suppress the growth 

of pathogens, prevention of diarrhea and constipation diseases, probiotics bacteria also can 

act as a prevention of cancer and mutation activities in the human gut [4]. Among LAB, 

Lactobacillus are widely used because mostly this genus considered as a GRAS (Generally 

Recognized as Safe) species. Lactobacillus acidophilus is one of the species that can maintain 

the human intestinal track with helps to restore the gut flora following antibiotics treatments 

and can act as an antimicrobial agent. Since L. acidophilus is known as species that required 

complex and fastidious nutrition [2]. Hence, the aim of this study is to produce high cell mass 

production of L. acidophilus using different carbon and nitrogen sources. This study was 

conducted using One-Factor-at-the-Time (OFAT) method.  
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MAIN RESULTS 

 

Effect of different carbon sources on L.acidophilus growth was presented in the Figure 1. 

Glucose showed as a higher result with 9.11 g L-1 followed by fructose and maltose. Glucose 

is one of the carbon sources that can boost energy source and promote the cell growth for 

L.acidophillus. Since L.acidophilus is a homofermentative organism, utilization of glucose 

through Embden Meyerhof Parnas (EMP) pathway generate enough energy to promote the 

cell growth [1] compare with others sources. Other than carbon, nitrogen sources also 

affected the cell growth. In Figure 2 among nine nitrogen sources was tested, yeast extract 

give the higher reading of cell growth with 2.74 g L-1 followed by soybean meal and beef 

extract with 2.38 g L-1 and 2.30 g L-1, respectively.  

 

 
Figure 1. Effect of different carbon sources on L.acidophilus growth 

 

 

 
Figure 2. Effect of different nitrogen sources on L.acidophilus growth 
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CONCLUSION 

 

Therefore, it can be concluded that using One-Factor-at-the-Time (OFAT) method can 

provide a suitable medium for L.acidophilus by knowing the suitable major nutrient to 

promote the cell growth. For the future study, this method (OFAT) should be compare with 

software method such as Response surface methodology (RSM). 
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ABSTRACT 

 
Stenosis is localized plaque that caused narrowing of the vessel wall and causing an 

alternation in the flow structure which consequently reduced the fluid flow passing to the 

other organs and tissues. Previous researchers have proved, that the formation of stenosis 

could disturbed the normal hemodynamics in blood rheology. This study considered the 

geometry of the bifurcated artery in the present a mild shape stenosis in the parent artery. The 

blood vessel is modelled as a two-dimensional (2D) rigid wall since the wall of a disease 

artery is reported to be less compliant and the blood flow is assumed to be Newtonian fluid, 

incompressible, laminar, and steady. Numerical result is obtained by using finite element 

method (FEM) and a Matlab code is developed to solve the problem. Results concerning the 

effect of heat transfer influence on the blood flow characteristics such as the velocity profiles, 

the streamlines pattern and the variation of wall shear stress are discussed. 

 
Key words: Mild stenosis, Newtonian, 2D, Bifurcated artery and heat transfer 

 

INTRODUCTION 

 

Coronary artery disease is caused by atherosclerosis that occured due to stenosis which 

formed as a result of fatty substances, cholesterol, cellular waste products, and smooth 

muscle cells accumulation on the arterial wall, [1]. Stenosis is a localize plaque that cause the 

narrowing on the vessel wall and causing a alternations in the flow structure which 

consequently reduced the fluid flow passing to the other organs and tissues, [2] As the plaque 

tend to rupture, an individual may suffered to the risk of cardiovascular disease such as heart 

attack and stroke. The fruitful study of [3] have shown results of the pressure drop, velocity 

profiles, and wall shearing stress for special geometries for Newtonian model of blood. 

Furthermore, the effects of heat transfer in blood flow found to influenced the stenosis 

deformation. Chakravarty and Sen [4] studied mathematical model that describes the heat and 

mass transfer in blood flow through bifurcated arteries under stenotic condition. In this study, 

we mainly concern on focus on laminar flow through bifurcated  artery with the presence of 

mild shape stenosis. The solution is obtained numerically by implementing FEM analysis 

where the discretization of the governing equations is carried out by using Galerkin weighted 

residual (GWR) method. Numerical computation will be performed based on the developed 

algorithms in Matlab software that will be validated by using COMSOL Multiphysics 5.2, a 

software based on the FEM.  

mailto:sabaruddin94@gmail.com
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MODEL CONSTRUCTION 

The geometry of the stenosed bifurcated artery is modelled as a bifurcated channel as 

proposed by Chakravarty and Mandal [5]. Let ( ),x y  be the coordinates of a material point. 

The outer wall, ( )1R x and inner wall, ( )2R x geometry is described by 

( )
( ) ( )( )

0 1

3
2

20 02 ' '
01 2 0 3 0 3 4

2 2
'

0 0 1 1 2
0

1 2 2 max

,0 ,
0,                                      0 ,
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where a  and 
1r  are the radii of the mother and daughter artery. 

0r and '

0r  are the radii of 

curvature for the lateral junction, 
0l  is the length of the stenosis at a distance d . 

1x  and 
2 ,x  is 

location of the onset and offset of the lateral junction ,
3x  as the apex, 

m  is the maximum 

height of stenosis at 
0 6d l+  and 

05 6d l+ ,   is half of the bifurcation angle.  

( )'

2 1 0 0 1 0 3 2sin ,  ( 2 sec / (cos 1),  sin 1 sin ,x x r r a r r x x= +  = − ) − = −   −   

( )'

3 2 1 4 3 0,  2 sin 1 sin .x x q s r x x r= + =  = + −   

where q  is taken as a small number lying in the range of 0.001 0.005q   chosen for the 

compatibility of the geometry. 
 

GOVERNING EQUATIONS 

 

The blood flow in the arterial bifurcation is considered to be in two dimensional, steady, 

laminar, incompressible. The flowing blood is characterised by a Newtonian fluid model.  

0,
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The Prandtl number, Pr , and Reynolds number, Re :  

/ , / ,pPr C k Re u L  = =  

where u  and v  represents the velocity of blood in x  and y  directions, 
pC denotes the specific 

heat of blood, k is the thermal conductivity of blood,  is temperature,  is the density of 

blood and p  is the pressure distribution acting on the surface. At the inlet, a parabolic 

velocity profile is imposed as:  
2

max 2
( , ) 1

y
u x y u

a

 
= − 

 

 and ( , ) 0,v x y =  at 0,x =  and .a y a−    

No-slip conditions along all the arterial walls: 

( , ) 0,  ( , ) 0.u x y v x y= =  
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A traction-free condition is applied at the outlet which can be stated as 

( ) 0,p − +  =n   

where n represents a unit outward normal vector with the pressure point constraint, 0p =  being 

implemented at 0x =  and 0.0075.y = −  

 

MAIN RESULTS 

 

 
Figure 1. Filled contour velocity and streamline pattern without effect of heat transfer 

 

CONCLUSION 

 

The flow of the blood has been governed by a Newtonian fluid model as the streaming blood 

with the effect of heat transfer together with the effects of severity of stenosis. Based on the 

expected result, it can be concluded that the axial velocity and pressure drop increases as the 

severity of the stenoses increases while the streamlines shown an abnormal behaviour where 

recirculation developes as the stenosis severity increases. 
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ABSTRACT 

 
Aquaculture is an aquatic farming using selected farming systems based in inland, rural and 

coastal area. Since 146.3 billion of aquaculture produced worldwide, the industry has become 

a global demand seafood industry that has overtook wild-caught fish industry. Known as food 

security to the worldwide, the achievement of aquaculture nowadays was due to the existence 

of advanced technology in aquaculture. The implementation of technology plays important 

roles in managing the industry development. Thus, this paper addresses the technology 

implementation and their roles in aquaculture. The findings of this paper are expected to 

acknowledge the Internet of Things (IoT) as a real-time monitoring system for future 

recommendation. 

Key words: Aquaculture, Aquaculture technologies, Internet of Things, Industrial Revolution 

4.0 

 

INTRODUCTION 

Aquaculture is a farming fish including other aquatic animals that characterized by different 

farming systems: extensive, semi-intensive or intensive, that either based in inland or rural 

and coastal area1. The industry has become the fastest growing food industry since 19812 due 

to technology growth. As a result of successful achievement in developing the technology of 

genetics breeding program3, culture systems technology4, and aquaculture feed5, Malaysian 

aquaculture contributes 8.9% to the total national agricultural gross domestic product (GDP) 

that provides 1,753,900 million jobs for Malaysians6. Hence, the paper objective is to 

highlight emerging technology in managing aquaculture system with emphasis on the 

existence of Internet of Things (IoT), focusing on an integrated information technology tools 

of sensors and mobile application 

 

RESULT 

Managing aquaculture using technology tools 

As the world experiencing 4th Industrial Revolution, FAO has projected that the future of 

aquaculture development depends on strengthening aquaculture management in 

monitoring, control and surveillance through appropriate data collection mechanisms and 

data management systems7 as study suggest it should be adaptable and cost efficient8. 

Therefore, issues in gathering information only useful when there is technology 
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emergence in the industry. Technology implementation could boost aquaculture 

management, particularly in various studies. The details of the previous and recent 

technologies and their roles are described briefly:   

 

 
 

Connecting players using efficient, interactive and profitable technology tools 

Consequently, the technology-driven industry creates innovation tools to gather human and 

machine. Thus, the roles of the Internet of Things (IoT) as the latest generation information 

network enables seamless and continuous human-human, machine-to-machine and/or human-

to-machine communication9,10. Under the definition of IoT, the application of sensors and 

mobile application have not been widely used in the fisheries industry. As a result, it is 

important to understand the roles of sensors and mobile application as integrated aquaculture 

management tools. 

Sensors application could respond to a physical parameter (e.g pH and DO level) for 

measurement of a physical quantity or for information transfer11 that distributed sensor nodes 

responsible to collect data, analyze them, and route them to a (designated) sink point12. The 

sink point may then communicate with the user via the Internet13. As mobile phone replacing 

the traditional way of communicating and safety purpose14 the mobile phone increasingly 

inexpensive and capable as mobile computing devices with Internet connectivity15.The 

mobile internet was identified as potentially disruptive technologies due to the technology 

capabilities to potentially transform or give impact to the global economics15 The mobile 

internet could assist in decision making by delivering right and timely information16 and act 

as marketing dissemination model15. 

Under the vision of The Internet of Things (IoT), mobile web systems connected to the 

network can be accessed and updated anywhere and anytime13. The mobile web system is a 

wise platform to engage all stakeholders in agriculture sector16, however, the previous 

application only benefits fisheries authorities. Thus, there is a strong need for improvements 

in existing technology1 with a real-time platform that could engage all aquaculture 

stakeholders in an interactive platform for keeping farm records, reporting, and marketing. 

 

CONCLUSION 

In conclusion, this study highlights the roles of technology application in aquaculture sectors. 

Technology interference would help to solve several issues including improving decision 
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making of aquaculture players that connecting all the players in a platform using efficient, 

interactive and profitable technology tools. Yet, none of the integrated mobile web services in 

the Malaysian aquaculture could engage the stakeholders with effective, interactive, 

profitable and agreeable to all parties. Therefore, it is suggested that integrated sensors and 

mobile web technology could enhance collaboration and communication among stakeholders. 
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ABSTRACT 

Pellacalyx axillaris or locally known as bebuloh is a mangrove species belonging to the 

Rhizophoraceae family. Till date, there has been only one phytochemical study on this 

particular plant species and that without any documentation on its biological activities. 

Therefore, the present work aims to reveal some other phytochemicals of therapeutic values 

and to examine the antioxidant activity of different crude extracts from the twigs of P. 

axillaris. Experimentally, different organic solvents i.e. n-hexane and methanol were used to 

prepare crude extracts from dried twigs of P. axillaris. Phytochemical screening of the crude 

twig extracts indicated the presence of terpenoids, carbohydrates, phenols, tannins, 

anthraquinone glycosides, alkaloids and flavanoids. Chromatographic separation of the n-

hexane extract yielded a mixture of sterols; campesterol (1), stigmasterol (2), clerosterol (3) 

and β-sitosterol (4), as colourless needles while purification of the methanolic extract 

afforded two diarylheptanoids, namely 1,7-bis(4-hydroxyphenyl)hept-4-en-3-one (5) and 

(5R)-hydroxy-1,7-bis-(4-hydroxyphenyl)-3-heptanone (6). Their structural elucidations were 

done on spectroscopic bases i.e. Fourier Transform Infrared (FTIR) and Nuclear Magnetic 

Resonance (NMR). The antioxidant evaluation via 2,2-diphenyl-1picrylhydrazyl (DPPH) 

radical scavenging assay revealed that both of the extracts possessed antioxidant property, 

and that the antioxidant capacity of the methanolic extract (IC50 = 5.21 μg/mL) was far more 

significant in comparison to the n-hexane extract (IC50 = 752.9 μg/mL). 
 
Keywords: Rhizophoraceae, Pellacalyx axillaris, twigs 

 

INTRODUCTION 

Red mangrove, or else Rhizophoraceae comprised of about 16 genera with more than 100 

species, covered most of tropical and subtropical areas of the world precluding the seasonal 

regions (Graham, 1964). Mangrove forests in Malaysia contained 23 species belonging to 

seven genera; Rhizophora, Ceriops, Bruguiera, Pellacalyx, Kandelia, Carallia, and 

Gynotroches [1,2], Most of the species from this family played important roles in many 

aspects of human life. For instance, the woods of R. mucronata were used as construction 

timber, charcoal and firewood in Kenya [3]. Branches of R. apiculata have been used in 

brush-pile fishing in Sri Lanka [4], while some of the species possess great remedial 

properties, making them good candidates for alternative medicine.  

The ethnobotanic importance of this family aroused when most of the Rhizophoraceae 

species were traditionally used by indigenous populations to treat a variety of ailments and 
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(1) R =  (3) R =  

 

(2) R =   (4) R =  

conditions. For examples, the leaves of B. gymnorhiza were used to control blood pressure in 

India [5] while the Chinese used the roots and barks extract to heal burns [6]. Interestingly, 

the therapeutic potential of Rhizophoraceae species does support such ethnomedicinal claims 

since most of them were known to contain numerous secondary metabolites e.g. terpenoids, 

steroids, phenylpropanoids, lignans, glycosides, alkaloids, coumarins, flavonoids, phenolic 

acid, and others, many of which displayed important biological properties including anti-

tumor [7], anti-inflammatory [8] and anti-diabetic activities [9]  

Till date, there have not been many phytochemistry reports on the genus Pellacalyx except 

for two phytochemical analyses of the barks and stems of P. saccadianus revealing the 

presence of alkaloid [10,11], and only in 2016, a phytochemical investigation was done to the 

species, resulted in the isolation of two new metabolites, along with six known constituents 

[11]. Similarly, P. axillaris was also one of the species that received little attention among 

researchers since there was only one paper reported on the isolation of a new tropane alkaloid 

from the leaves of the species [12]. Therefore, P. axillaris was proposed in this study to 

investigate several other phytochemicals as well as to evaluate the antioxidant property of 

different crude extracts from the twigs of this species 

 

MAIN RESULTS 

 

Isolated Phytochemicals from P. axillaris 
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Figure 1. Phytochemicals isolated from the twigs of P. axillaris. 

 

Table 1.  IC50 values of standards and different crude extracts from P. axillaris. 

 

Samples DPPH IC50 (μg/mL) 

Trolox 1.43 

Butylated hydroxytoluene (BHT) 1.35 

Methanol Extract 5.21 

n-Hexane Extract 752.9 
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CONCLUSION 

Prelimanry phytochemical screnning of P. axillaris twigs showed positive results for 

terpenoids, carbohydrates, phenols, tannins, anthraquinone glycosides, alkaloids and 

flavanoids. Purification of the n-hexane and methanol extracts afforded a mixture of sterols: 

campesterol (1), stigmasterol (2), clerosterol (3) and β-sitosterol (4); and two 

diarylheptanoids: 1,7-bis(4-hydroxyphenyl)hept-4-en-3-one (5) and (5R)-hydroxy-1,7-bis-(4-

hydroxyphenyl)-3-heptanone (6). The antioxidant activity screened by the free radical 

scavenging assay revealed that the methanol leaves extract of P. axillaris contains higher 

amount of phenolic compounds compared to that of the n-hexane extract, with an  IC50 = 5.12 

μg/mL. Further research on the crude methanolic extract and its isolates is necessary to 

explore the bioactive components responsible for its high antioxidant capacity.  
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ABSTRACT 

 
We demonstrate the fabrication of fiber Bragg Grating (FBG) by using 248 nm KrF excimer 

laser. The FBG is produced when the core of the fiber is exposed to the intense ultraviolet 

light. The spotlight generates a stable increase in the refractive index of the core of fiber to 

produce a fixed index modulation in the direction of the exposure pattern and this fixed index 

modulation is known as grating. The FBG is created with uniform grating made of SMF-28 

fiber with 1557 nm of central wavelength, 3 cm length and 90% reflectivity. The technique 

used to fabricate the FBG involve the exposure of fiber core to intense excimer laser radiation 

through an optical phase mask located in close proximity of the fiber. The paper describes the 

fabrication techniques and their characteristic studies. 

Key words: Fiber Bragg grating , SMF, 248 nm KrF Excimer laser, Phase mask  

 

INTRODUCTION 

A Fiber Bragg Grating is revealing the core of SMF to a periodic model of passionate ultra 

violet light. The spotlight generates a stable increase in the refractive index of the core of 

fiber to produce a fixed index modulation in the direction of the exposure pattern and this 

fixed index modulation is known as grating. At each periodic refraction small amount of light 

is reflected. When the grating period is about half the input wavelength of light, all the 

reflected light signals merge comprehensibly to one large reflection at a specific channel. 

This is known as the Bragg condition (Dewra 2015). 

 

FBGs are based on the principle of Bragg reflection. When light propagates by periodically 

alternating regions of higher and lower refractive index, it is partially reflected at each 

interface between those regions. If the spacing between those regions is such that all the 

partial reflections add up in phase when the round trip of the light between the two reflections 

is an integral number of wavelengths— the total reflection can grow to nearly 100%, even if 

the individual reflections are very small (Phing 2007). 

 

Fiber Bragg grating (FBG) has been of great interest in communications such as tunable 

filter, in wavelength division multiplexing and demutiplexing (WDM/D), and as fiber sensors 

mailto:hazri@utm.my
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such as temperature sensor, vibration sensor, pressure sensor and strain sensitivity (Tahir 

2006). 

 

RESULTS 

The results for inscribing Bragg grating using 248 nm KrF excimer laser with a phase 

mask technique are shown in Figure 1. Perturbation of the grating results in a shift in the 

Bragg wavelength of the device which can be detected in either the reflected or 

transmitted spectra. Figure 1 show the transmission spectrum of the fiber Bragg grating 

that have been fabricate. The center wavelength of the grating transmission, 1557 nm was 

measured by an optical spectrum analyzer. 

 
Figure 1. Transmission spectrum of the FBG. 

 

CONCLUSION 

The use of UV laser source for fiber Bragg grating by phase mask writing has been 

demonstrated. One of the techniques commonly used to inscribe Bragg grating in the core of 

optical fibers uses a phase mask to spatially modulate and diffract the UV beam to form an 

interference pattern. The interference pattern induces a refractive index modulation in the 

core of the photosensitive fiber, which is a placed directly behind the phase mask. The phase 

mask technique is relatively easy of fabricate, and makes the core grating an ideal candidate 

for use in telecommunication and sensing applications such as temperature sensing and strain 

sensing. Result of transmission spectrum and reflectivity of light in fiber Bragg grating have 

been relationship with Bragg wavelength.  
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ABSTRACT 

As world nowadays moving together with technology, likely architecture and media 

technology is dissolving into each other, most of the buildings are turning into media 

infrastructure, with big, large and massive facades, unlikely just simple concrete, and glass 

façade many years back. The implementation of digital urban screens can be one of the 

successful place-making approach, as has been displayed in many public spaces within the 

city district. This article discusses on how the digital urban screen can be introduced as new 

electronic landscape mediation, which currently have been projected as commercial 

billboards. This paper aims to understand the appropriate use of digital urban screen as urban 

feature in parts of the measure used by the local authority, stakeholders, and planners in 

ensuring the successful function of public places in inner city of Johor Bahru. In doing so, the 

paper investigates the relationship between the stationary activities of people of sitting, 

talking and waiting, and the locality, wherein the digital urban screens are displayed. 

Observation was carried out to count the numbers of people with the stationary activities at 

selected time period. The preliminary results have shown that the locality of urban screen 

affect the density of static activities. The finding is also supported by some literatures that 

have proven that digital urban screen has the tendency to improve the liveability of public 

places in urban fabric. 

Keywords: Digital urban screen, urban space, new media, smart technology 

 

INTRODUCTION 

Rapid the urbanization in rising of technology as globally in the 90’s has been influencing big 

cities around the world, in using digital urban screen models as an advertising or 

communication mediums. Such trend of communicating to the large public has been the 

preferred method adopted by the local authorities, urban designers and city planners alike. 

Hence, the functionality of digital urban screen can be measured by the successful stationary 

activities of people around the locality of digital urban screens itself.  

 

The debate continues to challenge the provision of use and function of urban features and 

amenities in the liveability of city centres. Question remains to the efficient method that 

should be adopted in fostering the relationship between the use of screens, its locality to the 

everyday pattern of movement and stationary (sit, talk, and meet) [1] activities of people in 

the surrounding area. 
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Some research has found the significant influence of visual connectivity on the pattern of 

people’s movement activities to the efficient use of the area wherein the screens are located. 

However, more exploration is needed on the impact to the stationary behavioural activities of 

people. This study aims to relate the movement and stationary activities to the visual 

connectivity of people and thus promotes a more efficient way of how urban screen should be 

installed and function appropriately. The development and implementation of the urban 

screen as one of the key features for smart infrastructure elements could then be suggested for 

the inner district of Johor Bahru City. 

 

LITERATURE REVIEW 

Lynch [2] mentioned, by underlining the effect of visual form of city on perception and 

memory of physical space will make a city more understandable in qualities, as it may 

present to the users. With the existence of urban screens, either in small or big screens types, 

it not only affects the visual landscape of urban space, but it also influences the dynamic 

activities and static activities or experience in urban spaces [3]. The activities and experience 

may occur in urban space is directly affected by its surrounding, as a human sense, the visuals 

are more dominant, especially with moving and colourful media displays, in this case. 

 

Back to ancient histories, painted or carved wall inscriptions to attract attention were already 

known in ancient Roman [4][5]. By that times, Romans are intending to use signboard as an 

identification of craftsmen workshop and various services. The used of carved messages on 

the wall for ancient time are same adaptation to advertise or to promote the knowledge and to 

influence the public. However, the methods are still in used to promote same ideas to public 

in this modernization era, such as billboards, urban screens etc. 

 

In the last a few decades before, public spaces acquired a renewed visibility in urban planning 

world. In urban planning, public space has historically been described as ‘open space’, 

meaning the streets, parks and recreation areas, plaza and other publicly owned and managed 

outdoor spaces. Generally, the public spaces exist somewhere in between the transitions from 

one place to one place. The existence of public spaces will lead to social activities, with 

majority of public participation. The public spaces provide temporal and spatial mechanisms 

for generating and promoting various social interactions. With the introduction of 

technologies such as digital urban screens within the public spaces at this points, urban 

screens at public spaces are becoming increasingly embedded into our architecture for 

advertising, art local information etc. As demand from the latest technology, for some 

developers, broadcasters and commercial companies are intending to require large and digital 

urban screens in civic squares, especially at public spaces. For them, the big screens are one 

of effective ways to promote and influence the public in easy and smooth way. However, in 

order to make it successful, the understanding issues of implementation for this technology 

and its impact on place and the quality of public experience is the key. Somehow, there are a 

lot of advantages that can be found by using these kinds of method based on economy and 

surround demands; the advertises can be changed daily, different products are on-air based on 

the seasons, the updated news can be aired for public information. As a part of rapid global 

urbanisation using the urban screens in public spaces, selection of the placement gives the big 

impacts to public experience, especially in term of human behaviours and human movements 

[6]. 
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METHODOLOGY 

In this study, qualitative and quantitative data were collected simultaneously and merged 

during the analysis phase to add dimension to the findings. As a part of the mixed-method 

strategy, the inquiry employed a survey including direct observation (with extensive field 

notes and photography, walk-by observation, and pedestrian counts to collect data on the 

behaviour of people along the Segget River within the inner of the city centre. Data presented 

in this study were collected along Jalan Wong Ah Fook, where the digital urban screens 

located, in this study. The digital urban screens are located along the major one-way road and 

one of highest the density of pedestrians’ movement inner the city centre of Johor Bahru. The 

shopping malls, the tourisms, and the both pedestrians, automobiles movement as well as taxi 

stands are the daily activities features within the street. In attribution to urban features, are the 

wide walkaways on both sides of Jalan Wong Ah Fook. Besides that, the street consists of 

many shophouses, commercial buildings, shopping complex buildings, hotels and public 

buildings etc to fit the needs of people for daily uses.  

 

RESULTS AND FINDINGS 

The correlation will be found between the locality of digital urban screens and the density of 

stationary activities of people, such as sitting, talking and waiting. The higher correlation 

between the locality of digital urban screens and density of stationary activities, it shows the 

successful functioning of digital urban screens. 

 

EXPECTED FINDINGS 

The correlation will be found between the locality of digital urban screens and the density of 

stationary activities of people, such as sitting, talking and waiting. The higher correlation 

between the locality of digital urban screens and density of stationary activities, it shows the 

successful functioning of digital urban screens. 
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ABSTRACT 

 
Extract of quercetine from Carica papaya L flowers has conducted by microwave assisted 

extraction (MAE) method.  Dried flowers were prepared by grinded into 0,125 mm of particle 

size. Dried flowers were exracted using metanol 80% (w/w) to determine  influence of solid to 

liquid, S/L, ratio (1:10, 1:15, 1:20), microwave power (120-400 W), and extraction time (1-5 

minutes) on extraction process. Using phytochemical test by Mg-HCl-amyl alcohol, UV-Vis 

and FTIR spectofotometer techniques, flavanoid and quercetine was detected by qualitative 

and quantitative analysis. As a result, presence of flavanoid was characterized by the formation 

of a brownish red-colored flavilium compound. Increasing extraction time, power, and solvent 

will increase the extraction temperature. Consequently, quercetine yield will decrease when the 

temperature extraction exceeds it’s temperature degradation. Highest quercetine yield, 0.214%, 

was detected on methanol extract with solvent to material ratio (1:15), microwave power (400 

Watt), and extraction time (4 minutes).   

Key words: Carica papaya L. flowers, Quercetine, Microwave assisted extraction 

 

INTRODUCTION 

Quercetine is the most important flavanoid in papaya flowers due to high antitumor effects [1]. 

Quercetine usually extracted by conventional method such as maceration [2] and heat reflux 

extraction [3]. Which have a number of disadvantages, such as the lengthly process, large 

amounts of solvent volume, toxic residual in the product, low recovery and not economic. 

Microwave assisted extractor (MAE) becomes the solution in this process. MAE has many 

advantages such as faster extraction time, fewer samples and fewer solvents, and less high 

temperatures. These advantages make the MAE widely used in extraction processes such as 

Zingibrene extraction on ginger oil [4], alkaloid bioactive extraction compounds on Lotus 

plumule [5] and Stephania sinica [6], extraction of flavanoids and alkaloids in Crotallia 

sesciliflora [7]. However, MAE needs solvent which has ability to absorb microwave, namely 

methanol [2] and ethanol [3]. Furthermore, solid to liquid ratios, extraction time, microwave 

power, and temperature are factors that can affect the MAE extraction process [4]. 

 

In this study dried papaya flowers was extracted using metanol 80% (w/w) with several 

variabels, namely solvent to material ratio, extraction time and microwave power, to 

understand its influence on extraction process condition. The extract was analyzed 

quantitatively by UV-Vis spectophotometer techniques. Whereas Mg-HCl-amyl alcohol was 
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used for flavanoid phytochemical test [8] and characterized by FT-IR spectophotometer 

techniques for qualitative analysis. 

 

MAIN RESULTS 

Phytochemical test : Phytochemical test on methanol extract of Carica papaya flowers 

with Mg-HCl-amyl alcohol reagents makes the color changed from brownish yellow into 

brownish-brown liquid. Andersen & Markham, 2006 [9] suggested that brownish red color 

showed a positive presence of flavonoid by the formation of flavilium salt compounds.  

 

Effect of Extraction Time : Lenght of  the extraction time will give oppurtunity the 

solvent to absorb microwaves. So, it can increase temperature and time of contact . 

However, Fig. 1.a  indicate after four minute percent yield quercetine was deacreased. It 

occurs due to the existing extraction temperature exceeded the degradation temperature of 

quercetine. In addition, these results are consisten with Chan, 2014 [10] which said that the 

Absorbed Energy Density (AED) in MAE is proportional with the heating time by 

microwave (th).  

 

 

 

 

 

 

 

Figure 1. Effect of (a) microwave power and (b) extraction time on yield quercetine. 

 

Effect of Microwave Power : Microwave power related to total heat absorbed by the 

solvent (Q) on calorimetric method [10]. This is proved on Figure 1(a) that indicate that 

increasing microwave power will increase extraction temperature and percent yield 

quercetine. At 400 watt, temperature extraction was at 68 ° C so it falls within the optimum 

temperature range described previously and will increase percent yield quercetine.  

 

Effect of Solid to Liquid (S/L) Ratio :Generally in conventional extraction techniques 

higher volumes of solvent will increase recovery target, but in MAE the higher solvent 

volume can provide lower recovery [11]. Figure 1(b), at S/L ratio 1:20 percent yield 

quercetin compounds was decrease. It was due to excessive solvent on extraction process. 

Excessive solvent leads to excessive swelling of the material that will cause excessive 

thermal stress. Excessive thermal stress will adversely affect phytochemical compounds 

[12]. Figure 1(a) and Figure 1(b) indicate that the highest percent yield quercetine of 

Carica papaya L.  flowers, 2.14%, was produced at S/L ratio 1:15, 400 watt extraction 

time, and 4 minute extraction time. 

 

FT-IR Analysis of  Extract Carica papaya L. Flowers : FTIR is performed to prove 

flavanoid stucture are consist of hydroxyl, methoxyl, glycosides derivative of flavon, with 

two aromatic ring [13]. According to Figure 2 extracts were indicated contain quercetine  

due to compose of hydroxyl, OH, group (3411 cm-1), carbonyl,C=O,group (1663.8 cm-1), 

P1 = 120 watt 

P2 = 200 watt 

P3 = 280 watt 

P4 = 400 watt 

P4 

B 

P3 
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C=C aromatic ring (1608.8 cm-1), C-H aromatic ring (940.6; 821.4; 677; 602 cm-1), aryl 

strain CO (1265 cm-1), and COC strain on ketones (1167 cm-1). 

Figure 2. FT-IR spectra from Carica papaya L. flower extract. 

 

CONCLUSION 

Quercetine was successfully extracted from Carica papaya L. flower by Microwave assisted 

extraction (MAE) techniques to maximize extract yield with shorter time extraction. Highest 

quercetine yield, 0.214%, was detected on methanol extract with solvent to material ratio 

(1:15), microwave power (400 W), and extraction time (4 min).   
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ABSTRACT 

 
A cadastral is an official record of information about land parcels. Cadastral surveying is 

work involving determination of boundaries and area of a lot of land or more. There are many 

techniques that have been employed for producing map of cadastral boundary around the 

world. An example of these techniques are conventional survey, conventional 

photogrammetry, satellite imagery and unmanned aerial vehicle (UAV) photogrammetry. 

Among these technique, the most common used technique for cadastral mapping is 

conventional survey. This technique was used for a long time ago and can provide very high 

accurate output, however, it has constraints from the aspect of time consuming and expensive 

cost. Rapid development around the world especially in developed countries cause the 

changes of techniques for mapping cadastral boundaries. Therefore, mapping the cadastral 

boundaries for update purpose needs to be performed regularly or many times. Due to the 

development of robotic industry, UAV system which utilised robotic concept and system can 

be used as a platform for data acquisition in the field of geospatial and photogrammetry. 

UAV offers many advantages such as portable, rapid data acquisition, efficient, low-cost and 

produces accurate results. All these advantages are suitable, valuable and significant for 

cadastral mapping application. Development of UAV has grown very rapidly where many 

new types and model of UAV were developed which can use many types of sensor. This 

situation encourages the use of UAV in many applications especially for mapping 

application. Therefore, this paper reviews the potential of UAV system used in cadastral 

mapping by examining related research done around the world and at national level using 

UAV system for cadastral mapping. This review will also focus on the quality of final output, 

methodology used and hopefully it can be used as a guideline for future work on the 

implementation of UAV system in cadastral mapping.  

Key words: Photogrammetry, Cadastral, Mapping, Unmanned Aerial Vehicle System, Sensor. 

 

INTRODUCTION 

Unmanned aerial vehicle (UAV) can defined as a system used to capture the aerial 

photograph or collect any information on the earth surface with no pilot on broad. According 

to [1], UAV is a motorized aircraft system controlled remotely by remote control devices or 

completely autonomous with aid of on-broad system of navigation and control station. UAV 

can described as a device for collecting remote sensing data where it allow flexible 

manoeuvre, produce high resolution image, can fly under cloud cover, easy to operate, rapid 
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data acquisition and low cost. Due to these advantages, UAV has been used in various 

application such as mapping, monitoring, mining, scientific research, agriculture, archelogy 

and others[2,3]. Over last few years, there are many types of UAV with special sensor such 

as digital camera that have been produced by the manufactures around the world. Until today, 

types of UAV available in the industry like Lidar UAV, multispectral UAV, thermal UAV, 

hyperspectral UAV, compact digital camera UAV and RTK UAV. RTK UAV is the latest 

system designed to generate a very high accurate output ranging to a few centimetres. 

 

Manufacturing of RTK UAV create a chance and potential for UAV system to be used in 

application like cadastral mapping. Accuracy and precision of final product are very 

important aspect in this application where every measurement or survey must follow the 

standard operating procedure (SOP) has been set by national surveying department and the 

final output needs to checked and endorsed. There are various technique that can be used for 

application of mapping cadastral boundary around the world. Among the techniques are 

conventional survey, conventional aerial photogrammetry, high resolution satellite imagery 

and UAV photogrammetry. In Malaysia, conventional survey is the most common technique 

used to map the cadastral boundary from the colonial time until today. Conventional survey 

such as total station and Global Navigation Satellite System (GNSS) can produce a very high 

accuracy in term of generation the output in the form of points and lines, however they have 

constraints from the aspect of time consuming and required expensive cost [4]. Therefore, 

demand of fast and efficient surveying method caused a new method or system needs to be 

explored to support and helps to fulfil that demand. The system can fulfil that requirement is 

UAV photogrammetry [5,6,7].  

 

UAV IN CADASTRAL MAPPING 

UAV system has been found used in cadastral mapping in several countries such as in 

Germany, Netherland, Switzerland and many more [8]. In generally, UAV system is able 

to fulfil the standard accuracy of final output because it can produce the final output with 

accuracy less than 5 centimetres [9]. Apart from that, 3D information can obtained from 

UAV system where conventional survey is unable to provide this kind of information [5] 

[10]. From 3D information, cadastral map will be equipped with additional information. 

To use UAV system in cadastral mapping, there are several factor that should be 

considered because these factors affect the accuracy of final output. Example of the 

factors are camera model, number of ground control point, camera calibration process and 

software types [9]. Apart from that, UAV system also can be used for verification process 

of the cadastral border in Netherland [9]. The use of UAV system in cadastral mapping is 

still new in Malaysia and it has great potential to be used in this country. Similarly, it can 

be used in other countries that employed cadastral mapping. 

 

CONCLUSION 

This review aims to explore the potential use of UAV photogrammetry in mapping cadastral 

boundary. As a conclusion, UAV system really has great potential to be used in cadastral 

mapping due to the advantages offered by the system as compared to conventional method. 

The national surveying department could benefited from UAV photogrammetry for 

producing rapid, fast, low cost and accurate cadastral map. 
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ABSTRACT 

 
Detection of petroleum fuels adulteration is challenging because the petrol and its adulterant 

is highly miscible in nature. It is required to ensure the purification of the petroleum in 

compliance with the regulatory specifications. Spectroscopy of the petroleum sample can be 

observed for determining the compositional variations of these fuels. Therefore, tapered 

optical fiber for petroleum adulteration is demonstrated. A micro tapered fiber sensor allowed 

us to detect the purity of the petrol with fast response time. The waist diameter is fabricated 

in 36μm and 52μm with same length of tapered region in 10mm and effect on the sensitivity 

of both sensors are compared.  The sensor is useful as the construction itself is simple as well 

as its operation, react safely with flammable fuels and it has high possibility to be improved 

for a more compact and portable petrol measurement.  

Key words: Tapered optical fiber, Petroleum sensor, Sensitivity 

 

INTRODUCTION 

Adulteration of petroleum products especially petrol has been always a big issue as it leads to 

degradation of engine performance and it increases the ill effects on public health [1]. The 

easy availability of kerosene and its property that miscible in petrol has making it 

advantageous to be use in the unethical practice of adulteration of petrol [2]. The purification 

of the petrol is now in doubt and method to detect these petrol adulterations must be done in 

order to guarantee that the price of the petrol sold in the market is comparable with the 

quality.  

 

In recent years, we have witnessed variety of progress in the design and development of fiber 

optical sensor functioned to detect the spectroscopy of different samples from industrial and 

chemical products to help environmental control. Fiber optical sensor offer several 

advantages than the conventional chemical sensing method as it is unaffected by 

electromagnetic interference (EMI), thus making it possible to be apply in any EMI 

environment, has potential in distributing sensing over long lengths of fiber and its capability 

to conduct in safe operation while in hazardous environment [3].   

 

In this study, tapered fiber from silica based multi-mode fiber is fabricated in two diameters 

of the tapered region which are 36μm and 52μm. The active region of the tapered fiber will 

be dipped into mixture of petrol and kerosene in the percentage from 0 to 50 percent. The 
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results obtained from both diameters are compared and a conclusion is made based on both 

cases.  

 
Figure 1. Schematic diagram of the setup of experiment 

 

RESULTS 

 

Figure 2 shows the graph of relative intensity versus refractive index for tapered optical fiber 

with waist diameter of 36μm and length of 10mm. Gradient of the graph indicates the 

sensitivity of the sensor. Hence sensitivity of sensor is 8.8356 relative intensity/RIU. While 

figure 3 shows tapered optical fiber with waist diameter of 52μm and length of 10mm. Hence 

sensitivity of sensor is 3.7054 relative intensity/RIU. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Graph of relative intensity versus refractive index for tapered optical fiber with 

waist diameter of 36μm and length of 10mm 
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CONCLUSION 

Results demonstrated that a tapered absorbance sensor was successfully developed to detect 

various concentrations of kerosene in petrol. As the percentage of kerosene increases, the 

relative intensity of the spectra decreases. Both graphs showed good decreasing pattern. 

Sensitivity of tapered optical fiber increases when diameter of waist taper fiber smaller. Waist 

diameter of 36μm has higher sensitivity compared to waist diameter of 52μm. Smaller 

diameter introduced a greater loss therefore it will increase the absorption reaction between 

tapered region and adulterated petrol.  
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Figure 3. Graph of relative intensity versus refractive index for tapered optical fiber with 

waist diameter of 52μm and length of 10mm 
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ABSTRACT 
 

The combination Internet of Things (IoT) and blockchain could be the fundamental 

technology for smart city.  Implementation of blockchain on IoT can solve security challenge 

on IoT peer-to-peer network communication and indirectly will robust the smart city 

development, this is due to the blockchain security and preserving privacy characteristic. 

Unfortunately, implementation of blockchain on IoT is still can be considered at the early 

stage, where although it might increase IoT security capabilities, but it may lead to other non-

security issues.  Our research goal is to investigate related issues for implementation of 

blockchain on IoT which its might suitable for smart city such as smart healthcare, smart grid 

and etc. As an initial step in our research process, we conducted a survey on the IoT and 

blockchain to gather knowledge on the current uses of this technology and to describe its 

current degree of privacy, security and scalability. We found several issues in the privacy, 

security and scalability. 

Key words: blockchain, Internet of Things, smart city 

 

INTRODUCTION 

IoT refers to interconnected object that allow people or things to be connected to each other’s 

and every things have different characteristic that consist of of computation and storage 

capabilities[1]. Modern concept of smart city is concerning to supervision plan for 

infrastructure city’s asset and public service in purpose to increase the quality life of 

citizens[2] .The connectivity element of IoT, make it suitable for development of smart city. 

IoT connected devices have sensor that can collect and produce digital computation, which 

useful to study and investigate the citizen life quality in every part of smart city[3].Although 

IoT seem fit for smart city, there is drawback for this IoT or edge node to sharing data using 

peer-to-peer (P2P) network. This is due to IoT connections will raise an issue of security, 

where the connection may create leakage of privacy of user information[4]. The huge data 

collected by IoT device, also create a reason why smart cities create a major risk to the 

privacy of citizens. The collection and correlation of huge amounts of data allows the 

formation of complete profiles for every aspect of citizen life [5] .Hence the implementation 
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IoT for smart city will be vulnerable to security attacks, so it is important to design an 

effective solution.  

 

An IoT security issue has urged worldwide researcher to combine this IoT and blockchain 

technology. Blockchain technology seem capable to solve security issues for IoT, as 

blockchain characteristic are distributed, transparent, persistent, and secure[6]. Blockchain is 

distributed peer-to- peer network  that  can prevent the single point of failure situation [7] and 

enable interaction for non-trusting members with each other without a trusted intermediary, 

in a cryptographically verifiable method[8]. 

 

The goal of our research is to investigate related issues for blockchain and IoT 

implementation for smart city. We assume the smart healthcare, smart grid and smart 

governance can utilize the IoT and blockchain, where these smart clusters will be the great 

improvement for quality of life for our society. In the paper we performed a survey to verify 

whether documented use cases confirm this possibility and to investigate which are the main 

factors that affect the levels of efficiency, security and scalability for the combination of IoT 

and blockchain. 
 

RESEARCH METHODOLOGY 

To achieve the goal of our survey, we formulated the following research questions (RQ): 

What is the degree of privacy (RQ1), security (RQ2) and scalability (RQ3) of the 

blockchain to be implemented on IoT? To answer these questions, high-quality articles 

published in conferences, symposiums, workshops, books, and journals related to the 

research topic were used. As the subject of IoT blockchain implementations is just in its 

early days, for some cases, the gray literature such, industry white papers, opinio n on 

industry news and subject matter experts of the related topic was needed to be used as a 

principle of this survey. 
 

MAIN RESULTS 

RQ1: Privacy: Although in cyprtocurrencies blockchain use public key as address 

without personal data, user privacy still could be compromise. This attack could be done 

by systematic monitoring of the unencrypted P2P network and analysis of the public 

blockchain. Furthermore using cyrptocurrencies in online purchasing, it could be attack 

through cookies for extract user purchasing history [9]. Hence IoT blockchain should 

create a mechanism to secure this information such encrypting every data and information 

that transferred by P2P network. 

RQ2: Security.  Proof of Work(PoW) in blockchain cyrptocurrencies is a security 

technique for miner to do mining activity for verify a transaction [10]. This PoW use a lot 

of computational process, where this lead to large energy consumption [11-12] . Hence 

implementing blockchain directy into IoT is not suitable, because the computational 

limitation that hold by IoT device. 

RQ3: Scalability. Scalability for blockchain can be measure by metrics like maximum 

throughput, latency, bootstrap time, cost per confirmed transaction(cpct)[13]. The 

blockchian is a general append-only ledger blockchain, where the transaction constantly 

growth and cannot be removed[14]. Hence this will lead to large storage consumption, 

which not suitable IoT device which has limited capacities storage. 
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CONCLUSION 

We assume combination IoT and blockchain seem a good mixture to enhance smart city 

development. Unfortunately, this combination has a drawback that need to be solved. Our 

future work is to develop a laboratory environment for blockchain implementation on IoT, 

afterward simulation will be made to collect data. After data gathering complete an 

improvement will be made to make the IOT blockchain technology suitable for smart city. 
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ABSTRACT 

 
A continuous wave fiber laser operating at 1.5 micron wavelength region was demonstrated 

utilizing erbium doped as the gain medium in both linear and ring configurations. The output 

power and the efficiency of both linear and ring configurations of Erbium Doped Fiber (EDF) 

laser were characterised. The laser threshold and the efficiency of linear and ring 

configurations of EDF laser then were compared. In the linear configuration, the wavelength 

division multiplexing (WDM) was used and Fiber Bragg Gratings (FBGs) was inserting at 

both ends of the laser cavity. In the ring configuration, WDM and 3 dB output coupler are 

used to complete the laser cavity. The slope efficiency for the linear configuration is 0.15 % 

while for the ring configuration is 1.18 %. The laser threshold where the lasing occurred for 

linear cavity is 88.8 mW and the laser threshold for ring cavity is 40.2 mW. The maximum 

output power for both linear and ring configurations are 0.32 mW and 4.13 mW respectively. 
 

Key words: Continuous wave laser, Erbium doped fiber, Output power, Efficiency 

 

INTRODUCTION 

 

Continuous wave, single frequency lasers are required in a wide range communication, 

medical technologies, sensor and spectroscopic applications. In addition, with the system 

integration and miniaturization is being emphasized [1,2,3], the device compatibility with 

fiber and optical waveguide is essential. The miniature devices, diode pump, single frequency 

(wavelength), narrow line width, solid state lasers are currently being commercially 

manufactured in varied configurations. In order to design fiber laser compatible with size and 

performance which is highly demand in market therefore study and research about fiber laser 

configurations are crucially needed. 

In this research work, a commercial erbium doped fiber (EDF) laser is used to generate 

linear and ring laser cavity. This fiber configuration designs are optimized by increasing 

the pump power. Therefore higher efficiency can be obtained hence better output power is 

achieved. 

In this experiment, the performance of the erbium doped fiber laser is investigated based 

on two configurations; Linear and ring configuration. Linear cavity erbium doped fiber 

laser is constructed using two fiber Bragg gratings (FBGs) at both ends of the cavity as 

illustrated in Figure 1(a). 980 nm laser diode is used as pumping source to excite the gain 
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medium, 𝐸𝑟3+ for operating at 1550 nm [4]. A wavelength division multiplexing (WDM) 

is used to combine the input pump and the 99.9 % reflected back to FBG. At the output, 

another FBG is used to reflect 5.4 % of the laser back into the cavity. Both FBG used in 

this linear configuration were custom made by Thorlabs for operation at 1550 nm. Figure 

1(b) shows an image of the ring configuration used in this dissertation work. WDM is 

also used to combine the pump signal and the circulating signal from the cavity. A 

coupler 3 dB is placed after EDF to tap out the output. . The output spectrum and the 

power of the laser signals are measured by using an optical spectrum analyser (OSA) and 

the optical power meter (OPM) respectively.  

 

Figure 1. (a)Linear configuration of EDF laser. (b)Ring configuration of EDF laser 

 

The pump power as a function of injected current is given in the table as shown in Table 1. 

Figure 2(a) exhibit the measure slope efficiency of linear cavity when linear configuration 

EDF laser at pump wavelength of 980 nm. From the figure, the slope efficiency of linear 

configuration is 0.23 %. Figure 2(c) shows the spectrum of laser threshold of EDF for linear 

configuration. From both Figure 2(a) and Figure 2(b), they show that the linear cavity laser 

has laser threshold where lasing occurred at input power 88.8 mW.  Then, the output 

spectrum of the EDF laser for linear configuration are checked by an OSA at different 

injection current of laser diode as shown if Table 4.1. As shown in the Figure 1(c), the peak 

power of the signals increases with the increment powers. The maximum (500 mA) output 

power for linear configuration of EDF laser is 0.32 mW. The pump power as a function of 

injected current is given in the table as shown in Table 2. Figure 3(a) exhibit the measure 

slope efficiency of ring cavity when ring configuration EDF laser at pump wavelength of 980 

nm. From the figure, the slope efficiency of ring configuration is 1.81%. Figure 3(b) shows 

the spectrum of laser threshold of EDF for linear configuration. Figure 3(a) and figure 3(b) 

show that the linear cavity laser has laser threshold where lasing occurred at input power 40.2 

mW. 

 

 

 

 

Figure 2. (a) Laser threshold and slope efficiency of linear configuration EDF laser at pump 

wavelength of 980 nm. (b) Lasing spectrum for laser threshold of EDF for linear 

configuration. (c) Lasing spectrum for different pump from EDF for linear configuration 
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Figure 3. (a) Laser threshold and slope efficiency of ring configuration EDF laser at pump 

wavelength of 980 nm. (b) Lasing spectrum for laser threshold of EDF for ring configuration. 

(c) Lasing spectrum for different pump from EDF for ring configuration 

Then, the output spectrum of the EDF laser for ring configuration is checked by an OSA at 

different injection current of laser diode as shown in Table 1. As shown in the Figure 3(c), 

the peak power of the signals increases with the increment powers. The maximum (500 mA) 

output power for ring configuration of EDF laser is 4.13 mW. 

 

Table 1. Pump laser output power and EDF laser output power as a function of injection 

current for linear configuration. 

Injection current   

(± 1 mA) 

Pump laser output 

power (± 0.1 mW) 

Erbium doped fiber 

laser output power 

(± 0.01 mW)  

300 129.0 0.12 

350 153.4 0.17 

400 177.8 0.22 

450 202.2 0.27 

500 226.1 0.32 

 

Table 2. Pump laser output power and EDF laser output power as a function of injection 

current for ring configuration. 

Injection current   

(± 1 mA) 

Pump laser output 

power (± 0.1 mW) 

Erbium doped fiber 

laser output power 

(± 0.01 mW)  

300 129.0 1.42 

350 153.4 1.96 

400 177.8 2.68 

450 202.2 3.52 

500 226.1 4.13 

 

CONCLUSION 

 

This experiment was successfully conducted with both linear and ring configuration. The rare 

earth element which is 𝐸𝑟3+ ion is chosen in the research work to study the lasing properties 

at 1.5 micron meter region [3,4]. For the linear configuration the wave division multiplexing 

(WDM) and fiber Bragg gratings (FBGs) were inserted to the laser cavity at both ends as a 

wavelength selective mirror. For the ring configuration WDM and 3 dB output coupler are 

used to complete the laser cavity. The slope efficiency for linear configuration is 0.23% while 

for the ring configuration is 1.81%. The laser threshold for linear cavity where lasing 
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occurred at input power 88.8 mW while the laser threshold for ring cavity is 40.2 mW. The 

maximum output power for the linear cavity is 0.32 mW while the maximum output power 

for ring cavity is 4.13 mW. 
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ABSTRACT 

 
The rapid tourism development along the coastal area has led to the destruction of marine life 

habitat especially sea turtle which are currently undergoing extinction. Hence, conservation 

strategy need to be taken for its survival. However, the efforts in conserving the sea turtle 

need to include the local community to take part. Social capital plays an important role in 

encouraging residents to join the conservation process. There are not much research has been 

done to tests social capital roles in encouraging the local community to involve in social 

integration of environmental protection which have been identified as one of the key 

components in Community Based Ecotourism (CBET). This paper is attempted to understand 

the role of social capital in encouraging the turtle conservation effort among local 

community. It provides a critical review of existing literature that is relevant to the research 

area that explained about the importance of social capital which compressed cognitive and 

structural social capital in triggering the local community involvement in turtle conservation 

effort. This research adopt a participation observatory analysis in determining the influence 

of cognitive and structural aspect of social capital towards community involvement in 

conservation. The observation results showed that the social capital from cognitive aspect is 

more influential to the local community compared to structural aspect. 

Key words: Social Capital, Turtle Conservation, Community Participation, Cognitive, 

Structural 

 

INTRODUCTION 

Nowadays, the population of the sea turtle have been decreased gradually. Hence, 

conservation of this non-consumptive wildlife need to be done to prevent it from extinction. 

The conservation effort not only need to be done by the local authority, but also need to 

involve the local community as they are the guardian of that natural resources. Other than 

various types of economic benefits, social capital would also contribute to the local 

community involvement to conserve the sea turtle [1]. 

 

Putnam demonstrated that social capital specifically related with stronger relationships of 

trust, shared norms, common rules, mutuality between neighbors, and approval of 

environmental behaviors within a community [2]. Besides, social capital is different from 

physical, financial and human capital because it is relatively abstract. It will always be 
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defined in terms of connectedness and the quantity of social relations within a given 

population ([3], [4] and [5]). There are two dimensions of social capital which are cognitive 

and structural aspect.  

 

MAIN RESULTS 

Social capital plays an important role in encouraging the community participation to 

manage the common resources such as environment. Community participation can be 

defined as a form of voluntary action where individuals deal with chance and 

responsibilities of community [1]. It will give positive effect to the social and cultural 

structure of community ([6], [7] and [8]).  

 

Residents’ pro-environmental behavior or conservation effort that involve the local 

community are closely related with social capital component which are religion, 

responsibility and sense of trust in community managers [9]. It is also influenced by 

ethics, valued, and dogma [10] and social capital can improve residents’ abilities to 

manage natural resources sustainably.  

 

Cognitive dimension of social capital that includes values, attitudes, norms and beliefs 

([11, and [12]), and also the perceptions of support, reciprocity, sharing, and trust among 

the local community ([4] and [11]) have different influence with structural social capital 

on the conservation effort. Krishna and Shrader stated that structural dimension of social 

capital was about the composition, practices, and scope of local-level institutions that 

help to facilitate mutually beneficial collective action either formally or informally [12].  

 

The observation results showed that cognitive social capital contribute more in 

encouraging the involvement of local community to take part in the conservation process 

compared to structural social capital.  

 

CONCLUSION 

Conservation is the most important process in saving the sea turtle life from any threat 

especially from human. So, the empowerment of the social capital among the local residents’ 

is the best way to ensure that residents are willingly to take part in the conservation process. 

It does not mean that only social capital element is important in attracting the residents to 

support the conservation effert because other aspect also need to be taken into account. 

Future research that can be done to fill in the gap of this research is about the economic 

benefit influence towards turtle conservation.  
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ABSTRACT 

 
Being responsible for one-third of greenhouse gases emissions, the building sector is required 

to develop suitable solutions to overcome this global issue. Therefore, many developed 

countries have implemented the Zero Energy Building (ZEB) as the recommended model to 

reduce carbon dioxide footprint. This took place in spite of the high cost of super insulation 

and limited exposure to adequate sunshine in many parts of these countries. On the other 

hand, the tropics naturally have an advantage in this aspect where the availability of sunlight 

is all year round. Furthermore, there is no change in climate through seasons or significant 

fluctuations in temperatures between day and night. Some tropical countries such as Malaysia 

have taken a big step in green building construction. Nowadays, there is the Green Building 

Index organization that rates these types of buildings. Moreover, the Feed-In -Tariff 

programme facilitates the selling process of excess generated energy to the utility company. 

This study aims to investigate the potential opportunity and challenges that might face the 

adoption of Zero Energy Building as a typical archetype in Malaysia. The study has been 

conducted through literature review. Furthermore, a comparison between high energy 

efficient buildings in Malaysia and some ZEB examples in the tropics has been 

accomplished. The climate consultant software was used to provide metrological data to 

evaluate the design concepts and natural potentials. The study shows that the geographic 

location of Malaysia justifies this approach. Besides this, the government supports efforts in 

reducing greenhouse gases emissions. However, there is not enough studies or a valid 

bioclimatic framework to adopt ZEB as a common affordable prototype in the face of all 

prospective advantages.   

Keywords: tropics, Zero Energy Building, energy consumption 

 

INTRODUCTION 

The geographic location imprints its character on any place. Malaysia is located in the 

tropical zone. This strategic location provides the country with many noteworthy advantages 

in constructing zero energy buildings. Moreover, the state has declared an international 

commitment to reduce greenhouse gases emissions. According to the COP 21 in Paris “… 

Malaysia intends to reduce its greenhouse gas (GHG) emissions intensity of GDP by 45% by 

2030 relative to the emissions intensity of GDP in 2005.” [1]. Therefore, the country has 

stepped forward in green building construction. Nevertheless, until this moment there is no 

net zero energy building in the country. 
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Literature review was conducted to conduct a comparative analysis. The objective of this 

analysis is to investigate the opportunities and challenges in implementing ZEB within the 

Malaysian context. Two international ZEBs, that is Enerpos, in the University of la Reunion, 

and BCA Academy in Singapore were studied to identify the framework for ZEB in the 

Tropics.  After that, two of the most efficient buildings in Malaysia: The Office Building of 

the Green Energy Technology Corporation in Malaysia (Geo) and the Diamond Building 

were also investigated to assess the current applications. The Climate Consultant software 

provided the required meteorological data to correlate with the climate  

 

MAIN RESULTS 

The meteorological data shows that the climate condition can reduce the construction cost 

for ZEB and increase the benefits of solar energy. Firstly, the country receives a natural 

source of energy all year round. Secondly, the mean temperature is not far from the standard 

thermal comfort range, which is from 23℃ to 26℃ [2]. Thus, the moderate mean 

temperature can reduce the need for a high degree of insulation on all facades. Thirdly, there 

is no extreme fluctuations in temperatures. Accordingly, the need for thermal mass to hold 

the coolness from the night is intensely minimized. 

 

The study reveals that in spite of the climate and governmental support, there is a gap in 

research to establish a bioclimatic framework. Until now, there is no specific policy and 

regulation related to development of ZEB[1]. This absence of clear guidelines affects the 

quality of applications for zero energy buildings in Malaysia. The current applications 

involve a collection of high-tech technologies of noticeable high cost to meet occupants 

needs and reach the energy efficiency target.  

 

There are several reasons that could contribute to a wrong estimation for the high cost of ZEB 

aside from the absence of a bioclimatic framework, such as the selection of the pilot project’s 

scale, location, type and class. The floor area of the GEO is 4000m2, which is huge and can 

magnify the impact of any defect. Furthermore, the location of the building is in Kuala 

Lumpur, whereas the best location to get the best potential of solar energy is in Penang or 

Sarawak. Also, the building type plays a role. For example, schools have an advantage as a 

pilot project because of the reduction in energy consumption during the summer vacation 

while the energy production is still continuing. Finally, choosing a luxurious class building 

for a pilot project can also augment the estimation of the cost.  

 

CONCLUSION 

Malaysia has a great opportunity to design and build an affordable and efficient zero energy 

building. Challenges and problems can be overcome by conducting further studies to 

establish a bioclimatic framework. Selecting the right pilot project’s type, location, scale and 

class will provide accurate cost estimates for a ZEB. Adopting natural cooling and 

dehumidification systems or even a mix between mechanical and natural cooling systems can 

significantly reduce costs. More studies need to be undertaken to also ensure visual comfort 

when using natural lighting in the ZEB. Successful examples in other tropical areas provide 

very positive impressions for achieving the ZEB in Malaysia. 
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ABSTRACT 

 
In the 19th century, Chinese immigrants were drawn to Johor via the entirely unique Kangchu 

System that was only adapted in Johor which later contributed significantly to Johor 

economic progress. This paper aims to delineate the riverine settlement for the Chinese 

immigrants of pepper and gambier plantation cluster called “Kangkar”, a frontier Chinese 

settlement in Johor formed under the establishment of Kangchu System. The pepper and 

gambier plantation eventually evolved to rubber estate in the 1900s, and then pineapple and 

oil palm estate in 1960s according to the needs. Till date, Malaysia is the world’s second 

largest palm oil producer after Indonesia while Johor is the top in Peninsular Malaysia. This 

marks the importance of Chinese as the frontier to modern Johor economic development. As 

the formation of kangkar settlements were mainly ranged from 1844 to 1917, the historical 

data was collected through content analysis of literature reviews, site visit, and interviews of 

scholars. The special terms used were revealed such as Kangchu, kangkar, and “surat 

sungai”. Under the implementation of Kangchu system, Johor was found more peaceful than 

other states such as Selangor and Perak which encountered with inter-wars. Kangkar as a 

unique Chinese living settlement which existed due to Kangchu System, plays important and 

positive roles in Johor development in terms of economy, co-existence, and identity. It is 

hence crucial to preserve the kangkar settlements by providing insight of guideline to sustain 

and avoid further decline. 

Key words: Kangkar, Chinese settlement, Johor, Kangchu 

 

INTRODUCTION 

The unstable and famine in southern China during early 19th century drove many Chinese to 

leave the country to come over Malaya and Southeast Asia in making fortune. In Johor, the 

Chinese immigrants were invited by Temenggung Daeng Ibrahim to help in pepper and 

gambier cultivation through Kangchu System [1], [2]. Johor was the only region adapted 

Kangchu system, the entirely unique and efficacious system of land-tenure as well as co-

operative gambier and pepper cultivation. Under this circumstance, a riverine settlement for 

mailto:xchclow@gmail.com
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the Chinese immigrants of pepper and gambier plantation cluster called “Kangkar” was 

formed [3]. Hence, this paper aims to delineate kangkar as the frontier Chinese settlement in 

Johor which is unique in Malaysia. 

 

Johor was a frontier opened by migrants, except for certain coastal areas [4]. It was estimated 

only 5% of the land was developed before Kangchu System [5]. Under the implementation of 

Kangchu System, Johor became the largest gambier producer in the world during 1880s 

which marked its significant contribution to Johor economic progress [6], [7]. The pepper and 

gambier plantation eventually evolved to rubber estate in the 1900s, and then pineapple and 

oil palm estate in 1960s. Till date, Malaysia is the world’s second largest palm oil producer 

after Indonesia while Johor is the top in Peninsular Malaysia [8]. This marks the importance 

of Chinese as the frontier to modern Johor economic development. As the formation of 

kangkar settlements were mainly ranged from 1844 to 1917, historical documentary was 

opted as research method. Data was collected through content analysis of literature reviews, 

site visit, and interviews of scholars. 

 

MAIN RESULTS 

Kangchu System had developed large part of virgin jungle into town and cultivated land in 

Johor. The relationship between Kangchu System, Surat Sungai, and kangkar are illustrated 

through Figure 1 which was further explained through findings below. 

 

 
Figure 1. The virgin land of Johor was developed via Kangchu System. 

 

Kangchu System 

The Kangchu System was implemented by the Johor ruler Temenggung Daeng Ibrahim in 

inviting the Chinese to develop Johor. It witnessed the vast hectares of virgin land being 

opened up in Johor [6], [7]. A later Chinese observer described it as “an entirely unique and 

perhaps efficacious system of land-tenure co-operative cultivation” [7]. Kangchu (lit. lord of 

the river) was the name given to the Chinese headman of kangkar. They were the head of the 

cultivation, the government’s administrator of the area, and held franchise on the revenue 

monopolies over pawnbroking, gambling, prostitution and the sale of opium, spirits, and pork 

[2]. 

 

Surat sungai or river document 

Each Kangchu would have a surat sungai or River Document, basically an economic 

document which comprised of a collection of contracts, or licenses [4]. This authorized them 

to open pepper and gambier plantations within the watershed of a given river, stream or 

tributary [9]. Trocki also opined that surat sungai offered a unique glimpse of the earliest 

efforts by Malay rulers to organize a modern state.  

 

Kangkar 

Kangkar means the foot of the river in the Teochew dialect [2], [7]. It was the riverine 

settlement for the Chinese immigrants of pepper and gambier plantation cluster [10]. Each 
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kangkar was governed by a semi-feudal Kangchu [7]. The Chinese settlers were expected to 

work within the area granted as stated in surat sungai, not to interfere with any property, 

land, cultivation, or village that already occupied by Malays [2]. This could be one of the 

factors that Chinese and Malay live harmoniously in Johor [11].  

 

A typical kangkar settlements comprised of a village, cultivated land and virgin jungle 

recognized by the Malay authorities as granted to Kangchu in surat sungai. The size of each 

kangkar varied in size, ranged from 2,500 acres to 20,000 acres of land. The town of kangkar 

which was the administrative centre for all the upriver and interior settlements [9], would 

made up of a Big House [2], pawnshop, opium, gambling, and prostitution concessions [6]. 

According to [2], the Big House known as “Tua Chu” refers to the Kangchu’s House where 

two canes and a spear kept and given by the Johor ruler. It served as a local court, comprised 

of a prison inside the house as well as dormitory that could accommodate nearly 100 people 

[12]. 

 

CONCLUSION 

Kangkar as the frontier of Chinese settlement which existed due to Kangchu System that only 

occurred in Johor, is significant to historical buildings preservation and Chinese architectural 

paradigm. Undeniably, it plays important and positive roles in Johor development in terms of 

economy, co-existence, and identity. It is hence crucial to preserve the kangkar settlements by 

providing insight of guideline to sustain and avoid further decline. 
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through GUP Grant Tier 2.  
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ABSTRACT 

 
A simple tapered multimode fiber (TMMF) optic sensor is proposed and demonstrated as a 

refractometer for liquid samples application. The working mechanism of such device is based 

on the intensity modulated transmission of the tapered fiber when it is immersed in solutions 

with increasing refractive index. The tapered fiber is fabricated using heat-pulling method to 

achieve a waist diameter of 40, 50 and 75µm over the length of 18 mm. The performance of 

the tapered fiber with different waist has been evaluated on samples of ethylene glycol 

solution and glycerol. The obtained results show good correlation with the data provided by a 

commercial refractometer. The main advantages of this sensor are the feasibility of using 

fiber optics which enables miniaturization, easier to fabricate and handle while providing 

high accuracy measurement. 

Key words:  Tapered multimode fiber (TMMF), intensity modulation, refractometer 

 

INTRODUCTION 

Fiber optics has attracted a great deal of attention in the field of sensors for various physical 

and chemical parameters. Of the wide variety of available fiber optics sensors, fiber optics 

refractometer is promising and attractive in chemical and biotechnological applications. This 

is due to its advantages, such as simplicity, low-cost system, can work in hostile 

environments due to electromagnetic interference immunity, and compact in size [1-2].  

 

Refractometer based on tapered optical fiber is promising and attractive in chemical and 

biotechnological applications. In this work, we study the effect of taper waist on the 

performance of multimode tapered fiber refractometer based on intensity modulation of the 

transmitted light. 
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RESULTS AND DISCUSSION 

Seven different media with different refractive index with range between 1.33 – 1.42 were 

used. Three tapered multimode fiber (TMMF) were tested to determine its performance by 

differ its waist diameter to 75 µm, 50 µm and 40 µm. Figure 1 shows same trend for each 

TMMF which the light intensity modulated reduces as the refractive index of tested medium 

increases. 

 

 
Figure 1. Calibration curve for F1, F2, and F3 

 

The performance of the TMMF was determined by calculating the intensity over refractive 

index. TMMF with 40 µm of waist diameter shows larger value which is 75820 counts/RIU 

compared to TMMF with 50 µm and 75 µm which are 44772 counts/RIU and 20121 

counts/RIU, respectively. This value indicates the sensitivity of the tapered optical fiber.  
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CONCLUSION 

The taper waist affects the performance of the refractometer. The smaller the waist the more 

sensitive the sensor. At smaller waist more light coupled into the surrounding media, due to 

frustrated total internal reflection at the tapered region. This sensor is very suitable for 

various refractive index measurement such as protein concentration and monitoring bacterial 

growth. 
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ABSTRACT 

 
Let 𝐺 be a finite group and 𝑆 be a subset of 𝐺 where 𝑆 does not include the identity of 𝐺 and 

is inverse closed. A Cayley graph of a group 𝐺 with respect to the subset 𝑆 is a graph where 

its vertices are the elements of 𝐺 and two vertices 𝑎 and 𝑏 are connected if 𝑎𝑏−1 is in the 

subset 𝑆. The energy of a Cayley graph is the sum of all absolute values of the eigenvalues of 

its adjacency matrix. In this paper, we consider a specific subset 𝑆 = {𝑏, 𝑎𝑏,… , 𝑎𝑛−1𝑏}  for 

dihedral group of order 2𝑛, where 𝑛 ≥ 3 and find the Cayley graph with respect to the set. 

We also calculate the eigenvalues and compute the energy of the respected Cayley graphs. 

Finally, the generalization of the energy of the respected Cayley graphs is found. 

 
Key words: Energy of graph, eigenvalues, adjacency matrix, Cayley graph, dihedral group 

 

INTRODUCTION 

There have been a grown of interests for many researchers to study on the energy of graph.  

According to Woods [1], the study on the energy of general simple graphs was first defined 

by Gutman in 1978 which are inspired from the Huckel Molecular Orbital (HMO) Theory 

proposed in 1930s by Huckel. The Huckel Molecular Orbital Theory has been used by 

chemists in approximating the energies related with 𝜋-electron orbitals in conjugated 

hydrocarbon molecules. 

 

In 2009, Li et al. [2] in their book stated that in the early days, when computers were not 

widely available, the calculation of the HMO total 𝜋-electron energy was a serious problem. 

In order to overcome the difficulty, a variety of approaches have been offered to calculate the 

approximate calculation of the 𝜋-electron energy. Within the HMO approximation, the total 

energy of the 𝜋-electrons, denoted by 𝜀 is then obtained which is by summing individual 

electron energies. In conjugated hydrocarbons, the total number of 𝜋-electrons is equal to the 

number of vertices of the associated molecular graph. After some considerations, they have 

arrived at the definition of the energy 𝜀 which is the sum of the absolute values of the 

eigenvalues of the molecular graph. 
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In 2004, Bapat and Pati [3] have proved that the energy of a graph is never an odd integer in 

their research. Meanwhile, the properties that the energy of a graph is never the square root of 

an odd integer has been proven by Pirzada and Gutman [4] in 2008. There are also a few 

researchers who studied specifically the energy of unitary Cayley graphs (see [5], [6]). 

 

The target of this study is to present the energy of the Cayley graphs associated to dihedral 

groups for subset 𝑆 = {𝑏, 𝑎𝑏, … , 𝑎𝑛−1𝑏}. The procedure consists of finding the elements, 

vertices and edges for the Cayley graphs of the dihedral groups, finding their isomorphisms, 

building the adjacency matrix for the Cayley graph, finding the spectrum of the adjacency 

matrix of the graphs and lastly calculating the energy of the graphs. Some properties and 

general formula for the energy will also be presented at the end of the study. 

 

PRELIMINARIES 

The followings are some definitions that are used in this work. 

 

Definition 1 [7] Dihedral Group 

If 𝜋𝑛 is a regular polygon with 𝑛 vertices, 𝑣1, 𝑣2, . . . , 𝑣𝑛  and center 𝑂, then the symmetry 

group Σ(𝜋𝑛) is called the dihedral group with 2𝑛 elements, and it is denoted by 𝐷2𝑛. 

 

Definition 2 [8] Cayley Graph of a Group 

Let 𝐺 be a finite group with identity 1. Let 𝑆 be a subset of 𝐺 satisfying 1 ∉  𝑆 and 𝑆 = 𝑆−1; 

that is, 𝑠 ∈  𝑆 if and only if 𝑠−1  ∈  𝑆. The Cayley graph 𝐶𝑎𝑦(𝐺; 𝑆) on 𝐺 with connection set 

𝑆 is defined as follows: 

• the vertices are the elements of 𝐺 

• there is an edge joining 𝑔 and ℎ if and only if ℎ =  𝑠𝑔 for some 𝑠 ∈  𝑆.  

The set of all Cayley graphs on 𝐺 is denoted by 𝐶𝑎𝑦(𝐺). 
 

Definition 3 [9] Adjacency Matrix 

Let 𝐺 be a graph with 𝑉(𝐺)  =  {1,… , 𝑛} and 𝐸(𝐺) =  {𝑒1, … , 𝑒𝑚}. The adjacency matrix of 

𝐺 denoted by 𝐴(𝐺) is the 𝑛 × 𝑛 matrix defined as follows. The rows and the columns of 

𝐴(𝐺) are indexed by 𝑉(𝐺). If 𝑖 ≠ 𝑗 then the (𝑖, 𝑗) −entry of 𝐴(𝐺) is 0 for vertices 𝑖 and 

𝑗 nonadjacent, and the (𝑖, 𝑗) −entry is 1 for 𝑖 and 𝑗 adjacent. The (𝑖, 𝑖) −entry of 𝐴(𝐺) is 0 for 

𝑖 =  1,… , 𝑛 We often denote 𝐴(𝐺) simply by 𝐴. 

 

Definition 4 [9] Energy of Graph 

For any graph Γ, the energy of the graph is defined as 𝜀(Γ) = ∑ |𝜆𝑖|
𝑛
𝑖=1  where 𝜆1, ⋯ , 𝜆𝑛are the 

eigenvalues of the adjacency matrix of Γ. 

 

MAIN RESULTS 

In this section, our main results are presented. Lemma 1 is used in proving Theorem 1. 

 

Lemma 1  

Let 𝐷2𝑛 be dihedral group of order 2𝑛 where 𝑛 ≥ 3 and 𝑆 = {𝑏, 𝑎𝑏,… , 𝑎𝑛−1𝑏} is a subset of 

𝐷2𝑛 . The Cayley graphs of 𝐷2𝑛 with respect to the set 𝑆, 𝐶𝑎𝑦(𝐷2𝑛 , 𝑆) are 𝐾𝑛,𝑛 . The 

eigenvalues of 𝐶𝑎𝑦(𝐷2𝑛 , 𝑆) are 0 with multiplicity to 𝑛 − 2 and ±𝑛 with multiplicity 1. 

 

Theorem 1  

Let 𝐷2𝑛 be dihedral group of order 2𝑛 where 𝑛 ≥ 3 and 𝑆 = {𝑏, 𝑎𝑏,… , 𝑎𝑛−1𝑏} is a subset of 
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𝐷2𝑛 . The energy of the Cayley graph of 𝐷2𝑛 with respect to the set 𝑆, Ε(𝐶𝑎𝑦(𝐷2𝑛 , 𝑆)) are 

2𝑛. 

 

CONCLUSION 

For conclusion, it has been found that the energy of Cayley graph of the dihedral group of 

order 2𝑛 where 𝑛 ≥ 3 related to the subset 𝑆 = {𝑏, 𝑎𝑏,… , 𝑎𝑛−1𝑏} is 2𝑛. 
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ABSTRACT 

 
Oil Palm (Elaeis guineensis) is an important commercial crop in Malaysia that supplies one 

of the most widely used edible oil worldwide, palm oil. However, one of the challenges that 

is faced in the palm oil industry is determining the proportionate amount of fertilizer to be 

used in achieving and maintaining optimal vegetative and biochemical properties. The study 

aims to provide valuable insight in identifying the best quantity of nitrogen-potassium (NK) 

fertilizer that stimulates the physical growth of E. guineensis as well as understanding its 

effect on chlorophyll, tannins and alkaloids in its leaves. In this research, study plots planted 

with oil palm plants were treated with three different treatment of NK fertilizer application 

namely T1, T2, and T3, where the treatment corresponds to the control (T1), level 1 and level 

2 NK fertilizer treatment (T2 & T3) respectively. Then, the plant’s vegetative growth is 

measured directly and leaves samples were collected for laboratory tests. Based on the 

conducted study, evidence indicates that T2 NK fertilizer treatment provided better overall 

vegetative growth pattern, the highest photosynthetic pigments synthesized, and the most 

distributed foliar tannins production compared to other treatments. The lowest chlorophyll 

concentrations were found in T1 NK fertilizer treatment while tannins concentration found 

the least in T3 treatment. Therefore, it can be concluded that T2 NK fertilizer treatment 

provides the best amount of NK fertilizer for optimal vegetative and biochemical properties.  

 
Key words: Oil palm, Fertilizer, Nitrogen, Potassium 

 

INTRODUCTION 

This study aims to provide some insight into the effects of inorganic NK fertilizer on 

vegetative growth and the production of biochemical products and photosynthetic pigments 

in the leaves of Elaeis guineensis. Firstly, study plots were created and planted with oil palm 

treated with three different rates of NK fertilizer application (T1, T2, and T3) containing 

varied amounts of Bayovar Rock Phosphate (BRP), Kieserite (KS), F’Bor, ammonium 

sulphate (AS), and muriate of potash (MOP).  
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Table 1. Components in basal fertilizer and different rates of NK fertilizers supplemented to 

E. guineensis in different treatments used in the study 

Treatment 

(Plot) 

BRP, 

kg/palm 

KS, kg/palm F’Bor, 

kg/palm 

AS, 

kg/palm 

MOP, 

kg/palm 

T1 2.000 1.250 0.125 - - 

T2 2.000 1.250 0.125 2.700 1.750 

T3 2.000 1.250 0.125 5.400 3.500 

 

Physical property analysis was conducted on site to determine the vegetative growth of the oil 

palm plants. Leaf samples were also taken and analysed to deduce the effect of fertilizers on a 

biochemical level. Photosynthetic related pigments on the leaves were extracted in 90% (v/v) 

acetone (Otitoju and Onwurah, 2010), alkaloids in absolute acetone via cold maceration for 

three days (Anupa et al., 2014) and tannins using acidified methanol (Mohammed and 

Manan, 2015; Padma et al., 2013). The phytochemicals compounds were tested using 

laboratory assays with Wagner’s reagent and Folin Ciocalteau’s reagent respectively.  

 

MAIN RESULTS 

 

From the conducted research, the results indicate that T2 fertilizer treatment is the most 

suitable treatment overall. In terms of vegetative growth, T2 fertilizer treatment showed 

better overall growth of the oil palm plants compared to other treatments as seen in Table 2. 

 

Table 2. Vegetative Growth Measurements of E. guineensis for Different NK Fertilizer 

Treatments. Data are mean ±standard error values (n=3) 

Type of Treatment T1 T2 T3 

Height of Seedling, 

cm 

343.50 ± 27.42 397.67 ± 6.69 348.33 ± 10.14 

Girth Size, cm 193.33 ± 20.20 201.33 ± 16.29 184.67 ± 12.55 

No. of Green Frond 22.00 ± 0.58 

 

23.67 ± 1.20 23.67 ± 0.67 

 

Length of Frond 9, 

cm 

235.83 ± 5.59 264.97 ± 2.55* 235.13 ± 8.63 

No. of Pinnae in 

Frond 9 

101.00 ± 3.21 104.33 ± 5.17 105.67 ± 3.71 

 

 

In terms of biochemical response, T2 NK fertilizer treatment showed the highest 

photosynthetic pigments synthesized and the most distributed foliar tannins production 

compared to other treatments with the lowest chlorophylls and tannins concentrations found 

in T1 and T3 NK fertilizer treatment respectively. 
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Figure 1. Average foliar photosynthetic pigments concentrations of E. guineensis when treated 

with different NK fertilizer treatments. 
 

 

CONCLUSION 

 

In conclusion, the research deduced that T2 fertilizer treatment provided the adequate amount 

of nutrients to facilitate optimal growth and leading to better biochemical activity in respect 

to chlorophyll, tannins and alkaloids production. This would enable better economical and 

sustainable use of fertilizer in the palm oil industry that relies heavily on fertilizer use. 
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ABSTRACT 
 

Graduate’s employability has become a concerning topic in Malaysia as the number of 

graduates employed does not correspond to the number of graduates produced per year and 

lower than its approximation. Thus, a tracer study involving investigation on graduates’ 

employability is a primary step in measuring the evenness between higher education and 

industry demand. Accordingly, this study utilized a logistic regression method in 

investigating factor that affecting graduate’s employability from a public university in 

Malaysia. A recent data tracer study for the year 2016 from Ministry of Higher Education 

was used to achieve the study objective. The analysis was carried out using conventional 

variable selection methods in logistic regression approach which is forward selection, 

backward elimination and stepwise.  Part of the analysis, such multicollinearity and outlier 

issue were address and removed from the dataset. The remaining observation then was 

analysed and the result shows that graduate’s employability is dependent on graduate’s age, 

study discipline, and CGPA. It was found that the age of graduates is the most influential 

factor for graduates to get employed. Moreover, it shows that discipline in Science has the 

highest market demand in Malaysia followed by Literature & Social Sciences, Information 

Technology & Communication and, Technique. The model then was diagnosing, giving 

47.20% correctly classified for graduate’s employability status and produce a high area 

under the Receiver Operating Characteristics (ROC) curve with 0.853. 

Key words: Logistic regression modelling, variable selection methods, tracer study, graduate’s 

employability 

INTRODUCTION 

Tracer study is a follow-up study involving former participants of education programs. It is a 

backward look investigation in identifying the impact that has been achieved on students who 

have given a specific training [7]. This study is crucial especially universities to discover 

their programmed effectiveness, trace on graduates’ employability, sharing information in job 

opportunities and identify industry expected skills [4,5]. Presently, graduates in Malaysia are 

facing a stiff competition in ensuring their first job as there are increase number of graduates 

each year. In previous study related to graduate’s employability such study by Mmab Modise, 

[2] indicates that non-traditional research model career workshop is another strategy to 

reduce mismatch between labor market needs and graduate competencies by assist student in 

mailto:tengkusalbiah93@gmail.com
mailto:mhl@utm.my
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discovering their capability, give inspiration and widen their horizon in holistic approach. 

While study by Mugwisi [3] shows that Master of Science in Library and Information 

Science programed have its market value and position assurance in Zimbabwe by applying 

survey method. Conversely, the purpose of this study is to identify what are the factors that 

could affect the graduate’s employability among graduates from public universities in 

Malaysia involving 78,941 of graduates. Logistic regression is a favor method in this study as 

it can serve both probabilistic outcomes along with classifying graduate's employability. 

There are several factors have been considered to be included from student’s profile such as 

gender, age, education level, states, university, discipline, CGPA, sponsor, entry 

qualification, English and Malay grades. The analysis was carried out and use the maximum 

likelihood estimator method as a parameter estimation. Generalized variation inflation factor 

(GVIF) and Cook distance are the indicator to measure multicollinearity and outlier problems 

respectively. Whereas the model will be diagnosed by popular method in logistic regression 

area which is Akaike Information Criteria (AIC) for goodness of fit [6,1], prediction accuracy 

and area under ROC. The Wald Chi-square statistics also will be applied in this study to test 

the significant factors in logistic regression model.  

 

MAIN RESULTS 

Logistic regression equation for graduate’s employability was written below and Table 1 

report the result of binary logistic regression.  

 

 

 

Table 1. Binary Logistic Regression Results for Graduate’s Employability from Public 

Universities in Malaysia 

Factors Wald Odd Ratio Sig. 

Constant 424.43  0.000 0.000 

Age 463.66 4057.396 0.000 

CGPA 252.35 0.009 0.000 

Discipline    

     Literature & Social Science 70.48   

     Science 231.91 694.900 0.000 

     Technique 118.36 0.065 0.000 

     Information Technology & Communication (ICT) 23.80 6.384 0.000 

    

Classification % correct                        47.20%    

Area under ROC                                   0.853    

 

Part of the analysis, variables with highly correlated and outliers has been removed and 

remaining factors with 46,198 observations were analyzed using logistic regression 

method. Table 1 reports the outcome of logistic regression based on maximum likelihood 

estimation and shows that graduate’s employability is dependent on their age, study 

discipline and CGPA at 5% of significant level.  Based on the result, increase in one year 

of graduate’s age will be 4057.396 more likely for them to get hired. Meanwhile, Science 

field has high market demand in the industry as stated, showing 694.90 more likely to get 

employed compared to Literature and Science Social followed by Information 

Technology & Communication and Technique respectively. Moreover, the result shows 

CGPA of graduates also significantly affect graduate's employability in Malaysia. 

)(709.4)(854.1

)(739.2)(5437.6)(308.84343.159)_ln(

CGPAICT

TechniqueScienceAgeemployedGraduates

−

+−++−=
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Additionally, the benefits of this model are calculated using the AIC method and it shows 

1052.60 of AIC value. Although the value is quite high the parsimony principal in 

selecting best model still holds in terms of selecting the least number of factors. 

Prediction of classification correctness then was measured by those three factors and 

indicates that 47.20% of them are correctly classified for graduate’s employability status. 

Besides that, the classification correctness was supported by area under ROC curve 

showing the model are well separated the employed and unemployed graduates with 

0.853.  

 

CONCLUSION 

In order to determine the essential factors that affecting graduate’s employability, such a 

tracer study is a primary step needs to be done. Accordingly, the most recent data of tracer 

study for the year 2016 was used by applying the appropriate method to achieve the 

objective. By using logistic regression, the factors have been selected not only based on 

appropriate variable selection method but also supported by Wald Chi-square statistics in 

determining important factors. It shows that age, discipline of study, and CGPA of graduates 

are the aspect that could influence graduate’s employability from public universities of 

Malaysia.  
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ABSTRACT 
 

The use of license plate has long been used as the identity of vehicles in Indonesia.  It is used 

according by district and city administration area. It is made of aluminum material. It has a 

thickness of 1 mm, dimension 250 × 105 mm for motorcycle and dimensions of 395 × 135 

mm for car. It uses police logo as copyright. The problem is the license plate is still non-

digital as vehicle identity. [1][6], have done the initial research of digital license plate. This 

study aims to change the conventional license plate into a modern license plate. The use of 

this modern license plate is part of the Internet of Things of today's transportation. Internet of 

Things serves to identify vehicles while simultaneously identifying every vehicle on the 

highway. Methodology of design of digital ID used Chip on vehicle . The vehicle chip 

contained a large data of the identity of the vehicle owner. It was expected that monitoring 

the code of vehicle region in an integrated manner with the help of internet network will be 

more easily controlled. This research spawned the innovation of a digital vehicle ID number 

of modern vehicles in Indonesia. 

Keywords: Vehicle, License Plate, Digital ID, IoT 

 

INTRODUCTION 

According to the Central Bureau of Statistics, the growth of vehicles consisting of cars, 

motorcycles, buses and trucks in July 2016 reached 124,348,224 units. [2] said that the rapid 

growth of this vehicle contributed to congestion in the city. The large number of vehicles has 

the potential to cause motorists to break traffic. The addition of roads 0.01 only increases 

every year. Police are overwhelmed in the supervision and regulation of vehicles because the 

number of officers and the number of vehicles on the highway is not balanced. To identify 

vehicles on the road is still difficult because the vehicle ID system still uses a manual system 

made of aluminum plate. Monitoring and identification equipment of each vehicle digitally is 

essential to facilitate monitoring and regulation by police officers. Each vehicle is fitted with 

a chip containing the identity of the vehicle and transmitted continuously while on the 

highway through the Wi-Fi signal so that the identity of the vehicle is always identified on 

the highway [3]. 
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Identity and License Plate of Vehicle in Indonesia 

 

In the Law of the Republic of Indonesia Number 22 Year 2009 on traffic and road transport, 

it regulates about vehicle registration and license plate as the identity of vehicles that must be 

registered. Article 64 through Article 70 and Article 78 regulate the process of registration 

and identification of vehicles and issued certificate of ownership of vehicles, vehicle 

registration number, and license plate as proof of identity of the vehicle. [4] states that the 

forms of vehicle identity issued by the police are as follows: 

 

 
Figure 1. Certificate of Ownership of Vehicles, Vehicle Registration Number, and License 

Plate 

 

MAIN RESULTS 

 
Figure 2. Digitizing Process of Vehicle License Plate 

 

 
Figure 3. New Digital ID System on Vehicle Using IoT 
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Figure 4. Vehicle Identification System with License Plate 

 

CONCLUSION 

 

After designing and testing the tool, it can be concluded from the new vehicle license plate 

system in Indonesia using IoT as follows: 

1. Facilitate the process of Identification of vehicles because the ID created digital 

system stored in a chip. 

2. In the event of a crucial problem; such as loss of vehicles, odd numbered restrictions, 

and restrictions on fuel purchases; it will be easy to realize because it can use the 

system for the identification process. 

3. The vehicle ID is transmitted by a vehicle with a Wi-Fi signal so it can be monitored 

at any time and certain locations by installing a motor vehicle ID scanner. 
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ABSTRACT 

Langkawi Island as an established tourism destination and is one of the well-known example 

as to how women played an important role in economic development. In this case, 

development of tourism business since 1980s, for women entrepreneur in Langkawi Island 

has undergone several phases and encounter enormous pressure from various challenges 

through their beginning operation. Obviously, the challenges make up from the issues of 

vulnerability on seasonality, trends and shocks in either directly or indirectly and affecting 

their local community livelihoods. Pertaining to the situation, this paper attempts to explore 

success factors influencing women entrepreneurship in adapting the challenges from 

vulnerability in tourism bussiness. Using the qualitative research method, in-depth and face to 

face interviews were conducted with 13 representatives of successful women entrepreneurs, 

which emphasizes their adaptation and response from this challenges. The result reveals 

work-life balance and securing funding as key success factors in addition to internal attitude 

and personal support. This indicates that women entrepreneurship in Langkawi are more 

resilient in adapting vulnerability. The response allowed the women to independently serve 

any circumstances and in this context that make them resilient to the changes on tourism 

business and able to sustain for more than 2 or three generation. In this order, the success 

factors will be examined and assist the effort to directing communities for participation of 

women entrepreneurship in high income economies based.  

Key words: Women Entrepreneurship, Success Factor, Adaptation, Vulnerability  

 

INTRODUCTION 

The changing gender roles with increasing participation of women in the workplace and in 

leadership position, especially in tourism entrepreneurship has been given special attention in 

the country [1]. Langkawi Island holds a wide scope of tourism products that can be 

advertised as opportunities for local economic growth and women said to play an important 

role in economic development as well as stabilize the economy during the recession period. 

As tourism begins to be accepted as part of livelihood strategy, the seasonality, trends and 

shocks of vulnerability become the greatest challenges faced by most tourism destinations 

and has a significant influence on livelihood assets and outcomes [2]. Consequently, this was 
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observed in Langkawi as an established tourism destination after undergone several phases in 

tourism development since 1980s. 

In [3], understanding of vulnerabilities context encompasses seasonality, trends and shocks 

and thus, resilience of women in tourism entrepreneurship is exceedingly significant. Within 

this context, the issue remains as to how the business women’s community is able to adapt 

and respond to the changing world economy and demand from the society within the context 

of vulnerability. In terms of this challenges, Lai et al. stated that there are several factors that 

contribute to the success of women entrepreneur such as self-confident personalities, 

willingness to take risks, past working experience and innovative ideas when it comes into 

resiliency [4]. Alam et al. also defined women entrepreneurs referred to their close family 

members as their main source of financial, informational and emotional support, but later 

on, there is a significant relationship between family supports and the success of a woman 

entrepreneur ([4] and [5]). 

In relation to above, this paper attempts to explore the success factors influencing women 

entrepreneurship in adapting the challenge from seasonality, trends and shock to enhance 

their participation in tourism entrepreneurship. The data derived from qualitative 

approach design using emerging themes and employed thematic analysis. A semi-

structured questionnaire was utilized as a guideline and in-depth interviews attempted to 

gain information from the purposive and snowball sampling of 13 successful women 

entrepreneurs. The data collection focused on the major challenges of vulnerability 

context that faced by the women entrepreneurs throughout their businesses and their 

success factors to adapt it. As a result, the output will assist tourism development in 

directing communities for participation of women entrepreneurship in high income 

economies based and capable to sustain for more than 2 or three generation.  

 

SELECTED RESULTS 

The Interviews result attempt to gain information about their personal experience in 

building businesses in adapting to seasonality, trends and shocks as shown in table 1. 

 

Table 1. Success Factors of Women Entrepreneurship in Langkawi Island adapt to 

Vulnerability Context 

Sub-theme Theme  Vulnerability Factor 

Seasonality Trends Shocks 

• Flexibility 

• Independent 

• Responsibility 

• Daily Routine 

Work-life 

balance 
• Contribute in 

yearly seasonal 

event, business, 

family 

n/a • Deceases 

• Unfamiliar 
work 

environment 

• Collective 
Money 

• Gold Jewelry  

• Family 

Financial 

Secure 

Funding 
• Low season –

expenses to 

survive  

• Bank loan- 
avoid 

financial 

debt 

• Financial 
Shocks 

• Lack of 

trust to pay 

back loan 

• Creativity 

• Passionate 

• Spontaneous 

• Risk Taker 

Internal 

Attitude 
• Discount and 

modification 

due to low peak 
season 

 

• Technology 

in marketing 

• Market 

trends-
pricing 

n/a 
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• Family 

• Spouse 

• Child 

• Peer/ Close 

Friend 

Personal 
Support 

n/a • High of 

competitive 

• Unfamiliar 

family 
matters 

 

CONCLUSION 

From the interview results, the following conclusion can be drawn as: 

i. The earlier findings by Alam et al. which claimed that strong support from insiders, 

such as parents and/or husbands is very important to the success of women 

entrepreneurs. This notion also similarly by Lai et al., such as creativity, risk taker and 

internal attitude also assist them in response to vulnerability context. 

ii. The others two motivation and success factors found that an inbuilt quality of women 

entrepreneurship which helps in contributing to the role of securing funding and add 

value to family income. They are also prioritize their role as a wives, mothers and 

homemakers. Being own boss, give them work-life balance to manage business and 

family matters. The key success factors of women entrepreneurs are forming today 

and the response allowed them to be independently serve any circumstances respond 

to vulnerability context later making their entrepreneurship resilient and able to 

sustain for more than 2 or three generation. 

 
Acknowledgment: The authors would like to thank the previous research grant obtained under 

the Research University Grants (GUP) Tier 1[grant no: Q.J130000.2521.17H30] for project fund 

provided and Zamalah Scholarship Universiti Teknologi Malaysia (UTM) for the sponsorhip. 
 

REFERENCES 

1. Othman, N., Ismail, R., and Othman, N.  Impact  of  globalization  on  entrepreneurship  education   and 

entrepreneurial skills in higher education institutions. International Conference on Economics, Trade and 
Development 36(2) (2012), 84-89. 

2. Willroth, P., Massmann, F., Wehrhahn, R., and Diez, R.J.  Socio-economic vulnerability of   coastal   

communities in southern Thailand: the development of adaptation strategies. Natural Hazards Earth Syst.  

Sci. 12 (2012), 2647–2658. 

3. Masud, M.M., Kan, F., Yahaya, S.R.B., and Al-amin, A.Q. Livelihood assets and vulnerability context of 

Marine Park Community. Development in Malaysia. Social Indic. Research 125 (2016), 771-792.  

4. Lai, K.P., Nathan, R.J., Tan, K.S and Chan, B.B. Effect of innovation to success of female entrepreneurs.   

Journal of Innovation Management in Small and Medium Enterprise (2010), 1-14.  

5. Alam, S.S., Jani, M.F.M., and Omar, N.A. An empirical study of success factors of women entrepreneurs in 

southern region in Malaysia. International Journal of Economics and Finance 3(2) (2011), 166-175. 

 

  



 

SCIENCE AND TECHNOLOGY                                                                                  655 

 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13-15 August 2018 
 

 

 

 

FLEA MARKET TOURISM : A REVIEW OF SPECIALISED 

TOURISM MARKET MOTIVATION 
 

Hazlina Aniza Mohd Hazlan
1
, Hairul Nizam Ismail

2
, Syed Muhammad Rafy Syed 

Jaafar
3
 

 
1 Master Candidate, 2 Associate Professor, 3 Senior Lecturer, 

Department of Urban and Regional Planning, Faculty of Built Environment, Universiti Teknologi 
Malaysia, 81310 Johor Bahru, Johor, MALAYSIA. 

(E-mail: hazlinaaniza@gmail.com, b-hairul@utm.my, s.rafy@utm.my) 

 

ABSTRACT 

This is a conceptual paper address the opportunity of flea market as a trend which begins to 

receive recognition as one of tourism product; or in other word so called flea market tourism. 

Nowdays, flea market capturing attention as one of the weekend activities for visitor and 

tourist either inbound or outbound region. One of the most establish flea market in Malaysia 

and listed in booklet titled Malaysia Flea Market Galore is an indoor flea market in Amcorp 

Mall, Petaling Jaya. It has been selling antique, collectibles and used goods from various era. 

However, while the rise of flea market tourism has been understood in developed country, 

the research in the developed country such as Malaysia is still limited. Therefore, this paper 

attended to examine the factors relevant to the motivation of this specialised tourism market. 

Understanding of the characteristics of flea market in Malaysia context is very vital to 

flourish the maximum experience in order to allowed the activities to occurred. As a result, 

variable for flea market in creating demand and the need to capture the market can be fully 

understood. The variable of factor discussed in this paper involve uniqueness of the market, 

variety of products, leisure activities, treasure-hunting, affordable items and local cultures. 

Thus, the distinctive features of the flea market tourism will be able to be promoted as a 

complete tourism product. 
 
 

Keywords: flea market tourism, motivation, specialised tourism 

 

INTRODUCTION 

In 2014, the 25th edition of the Malaysia Visitors Guide 2014 (25th edition of Malaysia 

Visitors Guide) has turned the flea market into one of the tourist destinations available in 

Malaysia. The most popular flea market and remains to this day is the flea market at Amcorp 

Shopping Center located in Petaling Jaya, Selangor. In July 2017, once again the flea market 

was introduced as a tourist destination in a booklet titled Malaysia Flea Market Galore 

published by the Ministry of Tourism and Culture Malaysia. Malaysia has concentrated and 

aware that flea market can have a huge impact on Malaysia's development.  

 

According to some researchers who have looked at the flea market in terms of marketing, 
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they argue that flea market is categorized as second-class marketing system, where the flea 

market is a very attractive business to study especially when it comes to economic recession. 

[5] 

 

In [2], the flea market can be defined as a closed or open range where traders sell various 

items from non-partition booths. Sales activities can describe as informal due to lack of 

regulations and does not required large cash transactions. While most of flea markets have 

similarities to this definition, they are now in various forms, terms and regulations. It offers a 

variety of different products with different customer target groups and is owned and operated 

by various types of organizations. 

 

LITERATURE REVIEW 

Flea Market as An Interaction Place 

The visitor’s intent to visit the flea market is due to factors of sale, social aspect and 

background factors of the buyer [4]. Typically, in Malaysia, flea markets, night markets and 

car boot sales have the same concept. In most of the flea market products sold are the same as 

clothing, food, old items and handicrafts. However, the flea market has its own distinctive 

features as the sale of antiques makes the flea market a unique place to visit and shopping for 

middle and low-income visitors. The flea market also promotes interaction among local 

communities and provides opportunities to meet each other. 

 

Visitors Motivation on Flea Market  

Table 1.0. This table shows the previous study 

Author Element in characteristics 

Ackerman dan Walker 

(2012) 

➢ Interesting environment 

➢ The unique feature of a market. 

➢ Diversity of goods. 

➢ Negotiable. 

➢ The goods sold are unique and attractive. 

➢ Gathering with friends and family. 

➢ Have interactions between buyers and sellers. 

Petrescu dan Bhatli 

(2013) 

➢ Goods : 

➢ Cheap items. 

➢ Agreements and offers (deals and bargain) 

➢ Variety products. 

➢ Antique and unique items. 

➢ Social Aspects : 

➢ Be able to negotiate with traders. 

➢ Variety of culture. 

➢ Spending time with friends. 

Ha (2014) ➢ Interesting environment 

➢ Treasure-hunting 

➢ Exciting and Surprising 

➢ Goods have an attractive offer. 

➢ Window-shopping. 

Jaleel dan Nasir (2015) ➢ Attractive place and unique. 

➢ Place for middle group 

➢ Open air market 
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Zakariyah et al. (2016) ➢ Local products. 

➢ Attractive and famous. 

➢ Local cultures. 

➢ Affordable items. 

➢ Quality products. 

➢ Interested in local residents. 

➢ Provide specific facilities. 

Recommendation For Flea Market Tourism 

Based on the precious research of the flea market, many researchers point out about social, 

product and environment aspects. Among the visitors, in the social aspects, they like to 

interact with the seller and other visitors who share the same interests and experiences. The 

products that offered in the flea market have their own uniqueness and antique features. The 

environment also plays an important role in visiting the flea market because of the 

interesting, fun and convenience place. It is also provide the enjoyment of activities to 

visitors, friends and family members. 

 

These three aspects are the main motivation for visitors visiting the flea market. The writer 

can see that Malaysia is not widely studied about flea market in the field of tourism which 

can give a true picture of the similarities and differences of flea market in Malaysia and 

globally.  

 

CONCLUSION 

 

In Malaysia, flea market has become one of the tourist attractions over the weekend. It is also 

a compulsory activity for the weekend for those who like antiques and used. The flea market 

can be a new tourism product in the complex and potentially a tourism product in Malaysia 

using the terms of Flea Market Tourism in the new field of tourism. This is because previous 

researchers study the flea market as a business area, but do not see it as an innovative tourism 

product to assist in regenerate the city. 
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ABSTRACT 

 
Building Information Modelling (BIM) is the digital description model of a building, 

managing all the information and a shared knowledge resource. BIM can enhance the 

communication and collaboration among all of the construction practitioners, reduce reworks, 

time and cost. However, the adoption of BIM in Malaysia context is still at a dissatisfactory 

level. The main reason is lack of understanding and lack of clear guidance. This research 

aims to provide an insight of the requirements for BIM adoption. Pilot interviews with 5 

participants from different organisations have been carried out followed by multiple 

embedded case studies to investigate the requirement for BIM adoption from the developers' 

perspective. As a result, this research investigates the elements that the construction industry 

stakeholders should consider when doing decision making.  

Key words: BIM, Building, Construction Industry, Requirements, Malaysia 

 

INTRODUCTION 

What is BIM? 

Building Information Modelling (BIM) is the process of creating a digital model of a building 

and managing all the information before, during and after construction. The whole BIM 

lifecycle process consists of conceptual design, detailed design, documentation, collaboration 

and coordination, construction, prefabrication and facility management. BIM is not a 

software but a methodology. BIM can be used to authorize data, manage data or to extract 

data throughout the project lifecycle. Therefore, BIM is the digital description of every aspect 

of the built asset. BIM is also a shared knowledge resource of information which can be 

extracted, exchanged or network to support for decision making.  

 

BIM has pave a new avenue to the construction industry in developing country like Malaysia. 

It is a concept of “you build before you build”. BIM is a new approach to facilitate the 

design, prefabrication and as built management, in which a digital representation of the 

building process is used to assist the exchange and interoperability of data in digital format 

[1, 2]. 
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Problem statement 

BIM has attracted much attention from the Architect, Engineering, Contractors, Operators 
and Owners (AECOO) from Malaysia construction industry during the last few years. The 

BIM users can embrace wide spectrum of benefits by BIM adoption. However, the 

implementation of BIM is still at a discouraging and dissatisfactory level in developing 

countries especially Malaysia. According to [3], the implementation of BIM is facing many 

difficulties such as fragmentation of BIM users, it is still unclear about how to apply BIM. 

There is lack of detailed guidance in how BIM could be best utilised in order to gain the 

optimum benefits [4]. Hence, this research is to explore the requirements and propose a 

conceptual framework for right approach to initiate BIM implementation from stakeholders’ 

views and opinions.   

 

RESEARCH METHODOLOGY 

A pilot interview has been conducted by interviewing 5 BIM experts from both public and 

private sectors. All the interviewees are very helpful and responsive. It takes about 1 and half 

hours for every interview session. The interview is audio-record and the transcript been 

produced. Accordingly, the data was gathered though the pilot interview. A content analysis 

technique was used to better analysed the data collected. Content analysis is used as a tool to 

discover and identify patterns of ideas from interview transcript. The discovered patterns are 

then identified as the requirements of BIM adoption.   

 

MAIN RESULTS 

 

 
 

Figure 1. The Elements of Requirements for BIM Adoption  
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CONCLUSION AND WAY FORWARD 

This research gives a insight of the right approach to initiate BIM implementation. It is very 

important to have a better understand on the requirements of BIM implementation in 

Malaysia Building Construction industry. Future works can more focus on the other 

developing countries.  
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ABSTRACT 

 
Neutron emission has been shown to be the majority reaction when a muon was captured on 

nuclei. The isotope distribution associated with the number of neutron emission may provide 

useful information to nuclear excitation energies of the target nuclei.  The neutron emission 

model for muon capture experiment has been developed in 2014 to explain the probability of 

neutron emission and finally provide relative strength distribution of ordinary muon capture.  

The present works undertake the study of equilibrium (EQ) and pre-equilibrium (PEQ) 

neutron emission after muon capture. The influence of PEQ/EQ ration is observed. The 

statistical calculations results are compared with the previous observation on neutron 

emission from muon capture by 12C,28Si, 32S, 40Ca, 204Tl, 207Pb and 209Bi experiment.  

 
Keywords: Neutron emission model, Nuclear excitation energy, Nuclear muon capture 

 

INTRODUCTION 

Muon capture rate relates with double beta decay. Muon will have the same response as 

neutrino as they are in the same family which is lepton. To capture neutrino is not easy, we 

can only use the available facility. Therefore, we capture muon as muon is heavier than an 

electron and the capture probability is high. In order to study neutrino, we have β decay, 

inverse β decay and muon capture process. For β decay and inverse β decay there already 

many experiments on it. So, in this study we try to expose from muon side which does not 

have many experiments on it. Ordinary muon capture (OMC) are alternatives to study the 

nuclear matrix element (NME) of double beta decay experiment. In order to understand 

its relationship and contribution towards double beta decay neutrino nuclear response, a 

neutron statistical model has been developed in 2014[1]. In 2014, the statistical model is 

designed by taking into consideration 15% ratio of pre-equilibrium (PEQ) to equilibrium 

(EQ) neutron emission ration and excitation energy from 0 to 70 MeV. The calculation 

has been compared with experimental data of 100Mo target using level density parameter 8 

MeV. From observation, the first giant resonance (GR) peak EG1 is observed at 10 – 15 

MeV, while EG2 at 28 – 32 MeV provides the best agreement with the experimental 

observation in 100Mo target. 
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An extended study to determine the PEQ and EQ neutron emission ration effects towards 

isotopic distribution after OMC on 100Mo, 109 Ag and 89Y has been done in 2016[2] using 

the same neutron statistical model. Three relative strength distributions are proposed and 

evaluation using χ2 analysis. The model with EG1 = 10 -15 MeV is the most suitable to 

validate the experimental observation using 100Mo, 109 Ag and 89Y. The study concludes 

that 30% PEQ to EQ ratio gives a realistic comparison with experimental observation.  

 

The aim of present work is to address the influence of PEQ/EQ ratio based on comparison 

with previous statistical model and experimental work of OMC on 12C, 28Si, 32S, 40Ca, 
204Tl, 207Pb and 209Bi experiment.  
 

MAIN RESULTS 

 

 

Figure 1. EQ/PEQ versus A for different value of x coefficient 

 

Figure 1 shows EQ/PEQ versus A for different x coefficient. When the atomic mass 

number increasing, the EQ/PEQ ratio will be decreasing.  Most neutron reaches 

equilibrium after OMC on light nuclei while in heavy nuclei neutron evaporates much 

faster in the PEQ stage. The Ʃχ2 analysis from the comparison of seven nuclei shows that 

influence of pre-equilibrium neutron emission contribution after muon capture process is 

0.1 for light nuclei and 0.01 for médium and heavy nuclei which reproduces the realistic 

neutron emission spectra for 12<A<220. The best constant x for Carbon is 0.10 with Ʃχ2  = 

6.8954, for Sillicon is 0.01 with Ʃχ2  = 26.5028, for Sulphur is 0.01 with Ʃχ2  = 0.6840, for 

Calcium is 0.01 with Ʃχ2  = 0.8859, for Thallium is 0.01 with Ʃχ2  = 2.4998, for Lead is 

0.01 with Ʃχ2  = 1.5430, and for Bismuth is 0.01 with Ʃχ2  = 0.01436.   
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CONCLUSION 

 

This study shows that the influence of PEQ to EQ neutron emission contribution and its 

excitation energy depends to its nuclear stability. Light nuclei often to have smaller PEQ 

contribution compare to heavy nuclei. The best result EQ/PEQ is 0.1 for medium nuclei 

and 0.06 for heavy nuclei based on the all plotting graph with seven different elements of 

Carbon, Silicon, Sulphur, Calcium, Thallium, Lead and Bismuth.   
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ABSTRACT 

 
Land use and land cover (LULC) is the basic assumption to identify the global ecology or 

environmental changes. Thus, it is paramount to detect the nature and magnitude of these 

changes in order to determine its direction of future expansion. To accomplish that, Remotely 

Sensed data from Sentinel Satellite was acquired for the purpose of land cover classification 

analysis in Iskandar Malaysia in year 2017. To execute land cover analysis, proprietary GIS 

software (ArcGIS 10.3.1) and free/open source software (QGIS 3.0) were deployed. The sum 

of 248 random points were established for the assessment purpose. The results showed 

overall accuracy for ArcGIS and QGIS are 91% and 89% respectively. ArcGIS produced 

better user accuracy in forest and agriculture land cover. Meanwhile, QGIS produced better 

user accuracy in built-up and water features. 

Key words: Land classification, FOSS4G, GIS, Remote Sensing, Urbanisation 

 

INTRODUCTION 

Cities are dynamic; this is because change is inevitable. These changes can be attributed to 

one factor or the other depending on socio economic, political and climatic condition of a 

given area. As the population of a given area increase, the demand for land cover such as 

built up area also increase, while other land cover classes such as bare land, vegetation, 

decreases as a result of the increased demand for built up area. Consequently, these changes 

in most cases if not continuously monitored will associated with certain negativities, which 

may affect not only the environment but also its inhabitants. However, an accurate and up-to-

date LULC information is necessary in understanding and assessing the environmental 

consequences of such changes (Giri et al., 2005). Remote Sensing has the capability of 

capturing such changes, extracting the change information from satellite data requires 

effective and automated change detection techniques (Roy et al., 2002). 

 

Many works related to LULC analysis have been conducted by using the proprietary software 

such as ArcGIS, ERDAS Imagine, and ENVI. This decade, the Free and Open Source 

Software for Geospatial (FOSS4G) has emerged to facilitate and coordinate geospatial 

analysis. However, there is a lack of scientific studies on the use of FOSS4G in spatial 

planning (Friedrich, 2014). Hence, this paper seeks to utilize remotely sensed data and GIS 
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tools to analyze the land cover taking Iskandar Malaysia (IM) as the case study. It is 

necessary to systematically compare the possibilities of FOSS4G (QGIS) as an alternative to 

the established proprietary software (ArcGIS) in the field of sustainable spatial planning. The 

IM’s image satellite for the year of 2017 is downloaded from the United State Geological 

Survey (USGS) website. In QGIS, supervised classification could be conducted using the 

Orfeo Toolbox. Meanwhile in ArcGIS it is performed with the ArcGIS Spatial Analyst 

extension through the Image Classification toolbar. The comparison are conducted to 

investigate overall accuracy, user accuracy, and producer accuracy derived from ArcGIS and 

QGIS. 

 

MAIN RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

The output are evaluated based on the below assessment: 

i. Overall accuracy (%) = (Correctly classified pixels / Total number of pixels) 

ii. User’s accuracy / commission error (%) = (Correctly classified pixels / Classified 

total pixels? 

• Commission error = 1 – user’s accuracy 

iii. Producer’s accuracy / omission error (%) = (Correctly classified pixels / Reference 

total pixels) 

• Omission error = 1 – producer’s accuracy 

 

a) For ArcGIS: 

 

Table 1. Error matrix of unsupervised classification in ArcGIS 

 
 

i) Overall accuracy 

     = 91% 

 

 

Figure 1. Unsupervised classification in 

ArcGIS 
Figure 2. Unsupervised classification in 

QGIS 
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ii) User’s accuracy and producer accuracy 

 

 
 

b) For QGIS 

Table 1. Error matrix of unsupervised classification in QGIS 

 
 

i) Overall accuracy 

    = 89 % 

ii) User’s accuracy and producer accuracy 

 

 
 

CONCLUSION 

 

This decade shows the emerge of Free and Open Source Software. QGIS is one of the leading 

FOSS4G software. This study investigates land cover analysis conducted in GIS proprietary 

software ArcGIS and FOSS4G QGIS. ArcGIS shows higher overall accuracy which is 91% 

compared to QGIS which is 89%. However, the deficit is small. In fact, QGIS produce better 

user accuracy in classifying built-up and water features. 
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ABSTRACT 

 
Second homes primarily used for leisure and recreation, which located away from the city. 

The scenario changed over the years as there are a lot of programmes, namely second home 

or international migration programmes around the world that promote and attract the 

foreigners, not only to live in other countries but also giving the opportunities to invest in the 

reporting economy. However, previous literature which has studied second home 

programmes does not give overview of the programmes elsewhere, rather than focusing on 

programme individually. In Malaysia context, Malaysian government has introduced 

Malaysia My Second Home (MM2H) programme, an international residency scheme that 

allows the foreigners to live in Malaysia on a long stay up to 10 years. These does not 

exclude other countries to do so, as in Canada, Spain, Portugal, Singapore and Philippines. 

Thus, the aim of this paper is to review comprehensively on the development of second 

homes and second home programmes, to study the pattern behind the evolution, including 

lessons from Malaysia experience. This paper explains range of historical developments of 

second homes and second home programmes, in relation of international differences in 

practice, and the connection with Malaysia experience, MM2H programme. Although this 

paper will not provide in depth contribution on institutional theory, however it provides an 

important foundation for further theoretical development, which also offers useful review for 

case studies of practice.  

 
Key words: Second Homes, Malaysia My Second Home (MM2H), Leisure, Property Investment, 

Retirement Planning 

 

INTRODUCTION 

Second homes are homes which are located away from their primary homes, where they are 

purposely owned to get away from the busyness and chaos of the city. Initially second homes 

are built or purchased by the locals themselves for the reason of leisure and recreation [2]. 

Over times, where second homes are firstly introduced for the locals to have another home as 

their vacation homes [4], the trends are changing its path where there have been programmes 

those giving the opportunities for the foreigners to stay and live in other country as their 

second home. The major factors behind this scenario are due to rapid rising in income which 

leads with higher income disposal and high return on real estate investment [3].  
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Furthermore, not to discuss in this paper on the impact of the incoming foreigners into the 

reporting nation but somehow the development of second homes through this kind of 

programmes giving additional advantages to the nation, especially in terms of foreign direct 

investment (FDI) [1]. However, although there are a lot of these programmes studied by 

previous literature, few works are giving the overview on this kind of programmes 

internationally, rather than only focusing on the programmes individually. 

 

In the context of developing second home programme for the foreigners, Malaysia is not an 

exception as Malaysia is now leading this kind of programme in Asia. In 2002, the 

government of Malaysia, through Ministry of Tourism and Culture (MOTAC) has introduced 

Malaysia My Second Home (MM2H), which is an international residency scheme that allows 

foreigners to live in Malaysia on a long stay visa up to 10 years [6]. This is supported by 

International Living (2018), where Malaysia is placed in top 5 world’s best place to retire.  

 

It is found that there are three (3) main objectives behind international migration occurred 

around the world, namely, i) recreation and leisure through holiday or vacation homes, ii) 

retirement planning mainly from pension funds and, iii) investment through purchasing 

property abroad (investment portfolio) [5][7][8][9][10]. Moreover, besides Malaysia, second 

home programmes also been conducted in other countries through different approaches, such 

as Golden Visa in Spain and Portugal, Vacation/ Secondary Homes Program in Canada, 

Malta Global Residence Programme in Malta, etc. Every programme has its own aim and 

benefits for the applicants and participants.  

 

Thus, this paper aims to review comprehensively on the development of second homes and 

second home programmes across timeline and countries, giving range of historical 

development and international differences respectively. Besides, it is to study the pattern 

behind the evolution, looking into various aspects on institutional structure, objectives and 

packages the programmes offered, and lastly to examine it from the perspectives and position 

of Malaysia My Second Home (MM2H) programme. It is recommended for further studies to 

examine the implications of second home programmes to the economy, especially the 

impacts of incoming foreigners to locality.  

 

MAIN RESULTS 

 

Figure 1 shows the evolution of second home development and researches’ focus over the 

years. The development of second homes drastically increased since 1980’s after the 

emerging of international migration programmes, in relation of international tourism 

development those occurred around the world. However, the research on MM2H only started 

around 10 years since the implementation of the programme itself, giving the gap of studies 

made onto this type of programmes offered. 

 

Nevertheless, Figure 2 indicates the second home and international migration programmes 

around the world, where they are focused mainly in Asian countries due to the fact of 

varieties of cultures, weather and stable political and economic structure.  
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Figure 1. Evolution of Second Homes development (Muller and Hall, 2004; Tress, 2002) 

 

 

 
 

Figure 2. Second Home/ International Migration Programmes around the globe 

 

CONCLUSION 

Briefly, it is found that second homes development initiated in Nordic countries, where the 

locals purposely use them for leisure and recreation, which experienced major developments 

on 1980’s due to emerging of international migration programmes. Investment and retirement 

planning as the factors behind the purchase of second homes came later. It also can be 

deducted that every programme focused on different groups of people for distinct purposes, 

namely retirees and elites for retirement planning and property investment respectively. The 

comprehensive review on the second home programmes development is used as groundwork 

for further theoretical development and offers useful background for case studies of practice.  
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ABSTRACT 

The study examines clients’ perception of the quality of valuation reports in Kaduna 

metropolis with a view to examining their satisfaction level and thus improving on the quality 

of the valuers’ reports. The survey method employ the use of self-administered questionnaire 

coupled with interview to obtain the relevant data. A total of 15 Banks and 20 estate 

surveying and valuation firms were studied. Data collected were analyzed using tables and 

relative importance index. The result of the examination of 18 valuers’ reports in comparison 

with the standard expected shows that valuers’ reports were meeting the standard. The result 

also showed 53.3% of the banks are at least satisfied with overall contents of their valuation 

reports. However the examination of clients’ needs revealed that they would prefer to see 

more details on the reports. The result shows that “clients demand more information on the 

larger property market and valuation calculation to convince them on how the valuers arrived 

at the value; a portion stating the complexity of the market and the position of the property in 

the market; more emphases on the analytical aspects of the valuation and the estate surveyors 

and valuers should state how certain they are about the valuation figures”. The study 

concluded that there should be greater understanding between the clients and estate surveyors 

with respect to the needs of the clients in the area of valuation reports as well as greater 

understanding of the limitation of the value figure. 

Key words: Property Valuation, Valuation Report, Quality, Clients, Estate Surveyors and 

Valuers 

 

INTRODUCTION 

The issue of professional valuation practice standards has recently been the focus of attention 

in many parts of the world. In particular, the issue of the quality of valuation reports has also 

been the focus of considerable international attention in recent years; particularly in Australia 

and the UK. General issues of professional valuation standards and the quality of valuation 

reports have been examined in these countries. 

 

In Nigeria, the profession of valuation is regulated by the Nigerian Institution of Estate 

Surveyors and Valuers (NIESV) and Estate Surveyors and Valuers Registration Board of 

Nigeria (ESVARBON). The Professional Code of Conduct provides rules and guidance to 

valuers, and a number of quality control mechanisms exist. However, because the valuation 

market is highly competitive and according to Aluko (2007), when clients are not satisfied 

with the quality of service received they might tend to look elsewhere to satisfy their 

demands. This may lead to others who are not estate surveyors and valuers intruding into the 
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domestic domain of valuers in the country.  In addition to this, it is particularly important that 

the quality of valuation reports is assessed on a regular basis (Newell, 2005). This, according 

to the author, is because of the significant change in the property industry in recent years 

when related to valuation practice particularly in Australia, the Nigerian property industry is 

no exception. As a result of this development, this study examines the external users’ (clients) 

views of the quality of valuation reports in the Nigerian mortgage valuation practice. 

 

MAIN RESULTS 

The research addressed two study populations. The first was estate firms of estate surveyors 

and valuers based in Kaduna metropolis, Nigeria. Kaduna is the headquarters of the old 

Northern region of Nigeria and presently housing the highest number of valuation firms head 

offices in that region. The sample frame of these firms was secured from the directory of the 

Nigerian institution of estate surveyors and valuers, Kaduna state branch. Accordingly, a total 

of 20 Estate Surveyors and Valuation firms in Kaduna metropolis were presented with 

questionnaires in a cross-sectional survey. Respondents were selected based on a simple 

random sampling frame work. 

 

The second study population was the clients of estate surveyors and valuers in Kaduna 

metropolis. Clients (users of valuation report) include Banks/Lending institutions (Mortgage 

Valuation), Insurance Companies (Insurance Valuation), Kaduna State Valuation Office 

(Rating Valuation), Internal Revenue (Probate Valuation), Property Developers 

(Development Valuation) and Individuals. However, the study only covered the client of 

Mortgage Valuation which in this case is Banks. The sample size of these Banks is 15 out the 

24 Mega Banks licensed for operation in Nigeria as at July 2016 (Central Bank of Nigeria). 

Accordingly, a total of 15 questionnaires were administered to these Banks based on a simple 

random sampling. To measure the perception of driven factors, the paper employed ordinal 

scale (Likert type) questioning. Such data were analysed using the relative importance index 

(a form of weighted average ranking). The relative importance index (RII) of each factor was 

determined using the following expression: RII = 𝛴𝑤𝑓/𝑁. Where:𝑤 =  𝑤𝑒𝑖𝑔ℎ𝑡, 𝑓 =
 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 of specific responses and 𝑁 =  𝑡𝑜𝑡𝑎𝑙 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦. Essentially, each point on the 

ordinal scale is assigned a weight and the weight so assigned was multiply by the frequency 

of responses for that scale. The resulting product was then divided by the total frequency. 

 

CONCLUSION 

The paper examined Clients’ (Banks) views of the quality of mortgage valuation reports in 

Kaduna metropolis. The result showed that most of the banks are at least satisfied with the 

overall content of their valuation reports but would prefer to see more of those things that 

would guarantee the recovery of loan if the mortgage defaults in payment as at when due. 

From the research, issues that fascinate the interest of the banks and which they would prefer 

to see more in their reports but which most of the estate surveyors and valuers have not been 

including in the reports include: State of the economy as at the date of valuation. 

 

• Demand for property in the larger property market.  

• Valuation calculations in order to appreciate how the valuers arrived at their values.  

• There should be a portion stating the complexity of the market and also the position of the 

property in the market. 

• The estate surveyors and valuers should state how certain they are about the valuation 

Figures given. 
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These findings were seen as having important implication on the overall quality of valuation 

reports according to the clients. In meeting the needs and expectations of clients, the above 

listed items need to be included in the report to curb them from looking elsewhere to satisfy 

their needs. 

  

The result also revealed that some valuers sometimes habitually give a minimalist response in 

providing only what is specifically requested by clients that are in agreement with the 

standard of the Nigerian Institution of Estate Surveyors and valuers.  

 

In conclusion, the authors were with the opinion that even if professional guidance does not 

require the addition of some particular information, this is not a defence against providing it 

if a competent estate surveyor and valuer believe it should be provided. The converse is also 

true. Nonprovision of an element required by professional guidance is not necessarily proof 

of negligence. While there can be no doubt that adherence to the many excellent precepts of 

the Guidance’s Note of the Nigerian Institution Estate Surveyors and Valuers will normally 

be both a good practice and good riskavoidance on the part of the valuers, it will also be a 

doubtful shield for valuers who fail to provide assistance which they, as competent estate 

surveyors and valuers, generally known to be necessary to their clients. Situations where 

valuers refuse to disclose information required by mortgage valuation clients or the provision 

of information which the valuer knows or believes to be of no benefit to the clients without 

comment to that effect may constitute abdication of professional responsibility and, as such, a 

breach of the duty of care. If valuers are to provide the service expected of them, they must 

establish not only what the client requires but also be able to satisfy their needs. 
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ABSTRACT 

 
The market price of a product is determined by many factors. One of the factors that 

influence the market price is the transport cost. Transport cost is the expense that is factored 

in, to come up with a selling price of the product. Transport cost is passed on to the buyer for 

moving the product closer to the consumer. The aim of this research, is therefore to find out 

the transportation problems that had led to the late distribution of farm inputs in some of the 

parts of Malawi. The area under study is called East Bank. It is an area located in the 

Southern part of Malawi. In order to understand what is involved in this field of study, 

secondary data had been compiled on some problems that are encountered during 

transportation processes. But because this particular study involves distribution of farm 

inputs, which is time sensitive, that is why it is very important to find out the cause of delays 

in the distribution of the inputs. The findings of this research could assist in solving future 

recurring problems in most parts of the world that rely on agriculture, as a source of food and 

income.  

Key words: Farm Input Subsidy Program, Transportation 

 

INTRODUCTION 

Transport is key to the success of Farm Input Subsidy Program distribution in Malawi. 

However, for many years, there had been delays in the distribution of subsidies which lead to 

low agricultural productivity. One of the affected areas is the East Bank region which is 

located in the southern region of Malawi. This region is prone to floods from the Shire river, 

which is the only outlet of lake Malawi. East bank, is the eastern part of the Shire river. The 

place is impassable during the rainy season because of poor road infrastructure. This calls for 

early distribution of farm inputs so that the farmers have access to the seeds and fertilizer 

before the roads are damaged by the rains. 

 

Transportation plays a major role in the efficient movement of products. Delivery of goods 

and services on time would make the consumer use it during the time that he wants. 

Perishable goods need to be delivered quickly before they lose their value and go bad. 
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An example could be vegetables and fruits. Many people would want to purchase them fresh. 

Likewise, farm inputs like seeds and fertilizers must be procured on time ready for use. 

People relying on rains are supposed to procure the seeds and fertilizers before the rains so 

that as the growing season start, the farm inputs are ready. In Agro industries, logistics and 

transport plays a major role to boost production as well as minimizing the cost of the final 

product. That is why it is very important to coordinate logistics and Transportation. 

 

Malawi, aim to eradicate extreme poverty and hunger in order to achieve the Millennium 

Development Goals (MDGs). One of the strategies used, is through Farm Input Subsidy 

Program (FISP) which if well executed could boost agricultural productivity. 

 

PROBLEM STATEMENT 

 

Transportation of fertiliser from national depots to the retail outlets in various parts of the 

country is carried out by the private sector as there is no any participation of state owned 

enterprises. Private transporters are selected through competitive bidding. However, over 

the years there has been a delay in the distribution of farm inputs resulting in reaching the 

intended beneficiaries late. Statements from government officials site transportation and 

logistical challenges in the distribution process of FISP. The study therefore would like to 

identify the logistical and transportation problems which result in the delay in the 

distribution of farm inputs to some parts of Malawi. 

 

RESEARCH GOALS AND OBJECTIVES 

 

The main purpose of this study is to investigate the reasons why the farm inputs in the FISP 

reach the intended beneficiaries late when this program is well funded and budgeted for. 

Specific objectives include determining the reasons why farm inputs are delivered late and 

why only the private sector transports the inputs. Another objective is to establish logistical 

challenges associated with the distribution process and then coming up with solutions to 

address them. 

 

DATA COLLECTION 

 

Agricultural officials in the Ministry of Agriculture and food Security, would be interviewed 

with semi structured questions on the problems highlighted in the research. This would be 

done in order to get rich data from them. A questionnaire with structured questions will also 

be used to collect data from transporters involved in this program. Both open and close ended 

questions will be used. Secondary data from literature will also form part of this research. 

 

DATA ANALYSIS 

 

Since this research involves both qualitative and quantitative data, Statistical Package for 

Social Science (SPSS) will be used to analyse the data. 

 

CONCLUSION 

Transportation is one of the most important components in our everyday life. The price of 

commodities constitutes a good percentage of the transportation cost making the product 

costly. This calls upon solutions to solve transportation challenges in order to make product 

prices lower. If the same principle is applied to farming, agricultural productivity would be 
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boosted if the farm inputs reach farmers on time so that farming is not hampered with late 

planting and application of fertilizer.  
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ABSTRACT 
 

Housing affordability is usually measured based on the basis of income and direct costs such 

as mortgage repayments and rents. One important cost that is not included in calculations is 

transportation costs. However, there are leaking proof of the transportation costs impacts to 

the housing affordability. A literature search was conducted for studies and reviews of the 

transportation costs effect on housing affordability. There are some factors of transportation 

costs that effect on housing affordability which is location of home and workplace, access to 

public transport, car ownership and dependency and gas or fuel prices. The specific method 

to calculate the housing affordability by including the transportation in the equation were 

used to give an integrated affordability index and give some picture how the transportation 

costs give an impact on affordability for selected area. Most studies reported findings that 

generally supported the view that transportation costs have affect the housing affordability. 

The finding provides consumers, policy makers and urban planners with the information 

needed to make better decisions about which neighbourhoods are truly affordable.  

Key words: Housing affordability, Transportation Cost, Affordability Index 

 

INTRODUCTION 

Globally, an increasing number of population shift towards urbanization in occurring. The 

development of the housing growing faster in order to cater this number of population. Thus, 

urban sprawl for the low-density expansion of the urban fringe has typified the contemporary 

development of many cities such in Australia, North America and the British Isles (Mattingly 

and Morrissey, 2014). The lower density urban forms tend to result in decreased accessibility, 

longer average transport distances and greater private vehicle use. Furthermore, while 

housing developments spreading out from the urban core tend to be newer and larger, then 

transportation infrastructure makes car ownership necessity. In the other side, both housing 

and transportation costs can be lower in the compact neighbourhoods within the urban core 

because usually neighbourhoods in this area is smaller and older, but residents can more 

easily get to jobs, shopping, and amenities by transit and walking.  

 

Recent year, the value of land is being incorporated into the price of a home based on its 

location and proximity to jobs and amenities but there is less interpret about the effect of 

transportation costs associated with an efficient or inefficient location on these values. 

Usually in outlying areas, the costs of a home are lower because land is cheaper but the 

transportation costs can be much higher and can often surpass the savings on housing costs 

(CNT, 2009). The cost of transportation currently not factored in to the housing affordability 
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has being considered to family budgets by given their choices to live father from jobs and the 

pattern of development force them to use their cars more often to send or take their children 

to school. Thus, the affordability of housing should be considered the transportation costs 

related with where their home is located. It is the interaction between housing and location 

that present a more meaningful measure of affordability. 

 

Housing and transportation represent the two largest categories of household expenditure. 

Table 1 show the shares of average annual average annual expenditures on selected major 

components by composition of consumer unit 2016. From the table its show that housing and 

transportation are the two largest expenditure for every class of family. Seem housing and 

transportation expenditure are the most two largest components in our cost of living, it is 

important that urban design and planning decisions are informed by robust evidence. This 

review sought to broadly examine the effect of the transportations cost on housing 

affordability and to provide a narrative summary for urban planners.  

 

Table 1. Shared of average annual expenditure on selected major components by 

composition of consumer unit, 2016 

Item Married 

couple only 

Married 

couple with 

children 

Other married 

couple 

consumer units 

One parent 

at least on 

children 

under 18 

Single 

person and 

other 

consumer 

units 

Food  11.8 12.9 14.5 14.8 12.4 

Housing  30.5 31.8 30.5 38.0 36.7 

Transportation 17.5 17.3 18.6 17.0 15.9 

Healthcare  10.3 7.3 7.8 5.1 7.3 

Personal 

insurance and 

pensions 

11.1 12.5 11.6 7.5 8.9 

Sources: Bureau of Labour Statistics, U.S. Department of Labour, 2017 

 

Literature searches of electronic journal databases were conducted for studies and reviews of 

the effect of transportation on housing affordability. The keywords used were “housing 

affordability” and “transportation cost”. The inclusion criteria were studies and review 

articles referring to transportation costs that incorporating into the housing affordability 

consideration. Studies ad articles were excluded if they were the traditional measure to 

calculate the housing affordability which is they do not include the transportation cost in the 

equation. In this review, we focused on articles pertaining to high income countries as 

different contextual factors are likely to affect the low and middle-income countries.  

 

MAIN RESULTS 

 

The factors of Transportation Cost that effect the housing affordability 

 

Housing is considered affordable if the households spend 30 percent or less of a monthly 

budget but transportation costs are often dramatically underestimated or ignored. Nationally, 

transportation has been ranging from less than 10 percent of the average household’s 

expenditure in transit-rich areas to nearly 25 percent in many other areas. Transportation cost 

are influence by the neighbourhood. Neighbourhood characteristics impact how much they 

spend on transportation and how many vehicles they owned. Housing is cheaper in areas that 



 

SCIENCE AND TECHNOLOGY                                                                                  679 

lack new investment or it is located farther from the central business district while the 

transportation cost for the household increase one moves farther out from urban centres 

(CNT, 2006). The neighbourhood characteristics also can shape the transportation demand 

driven by household income and size. So that, the factors of transportation costs effected the 

have been collected from the various research and tabulated in the Table 2 below.  

 

Table 2. The transportation factors that influence the housing affordability. 

Factors  Findings 

Location  Yates et al. 2006 

• Purchaser may face higher transportation cost because they can only 

afford houses on outskirts of the city 

CNT,2008 

• They are more compact and tend to have range of stores and 

amenities in close proximity which can low dependent on transport.  

Access to 

public transport  

Morris, 1981 

• Identified that the low incomes and disable cannot afford cars and 

have low access to public transport 

Maher, 1994 

• Disadvantages areas are deficient in terms of requiring residents to 

use long public transport journeys to access the facilities 

Car ownership 

and dependency 

Morris, 1981 

• Recognised the link between increasing car dependency and the new 

forms of social disadvantages 

Motte. Baumvol et al., 2010 

• Car dependent people were forced out of the inner city due to 

property prices 

CNT, 2006 

• Larger and wealthier households tend to own more vehicles, select 

more expensive models and drive more miles. 

Gas and fuels 

price 

CNT, 2006 

• The significant increase in recent gas prices has important impacts on 

affordability 

 

CONCLUSION   

This paper demonstrates that when transportation costs are including in the calculation of 

housing affordability is more accurate when location, public transport, car ownership and 

Price of fuels are considered. This paper also gives a picture how the transportation cost gives 

the impact to the housing affordability. The findings suggest that housing affordability should 

take into account transports costs so that a strong empirical evidence base becomes available 

to inform the development of policies affecting housing, transport and employment hubs.  
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ABSTRACT 

The Building Information Modelling (BIM) implementation is to create a centralised 

knowledge sharing resource that contains all the necessary design and operational 

information about the project.  BIM is a collaborative approach and integrated project 

delivery to design and delivery embraced by various construction teams in the construction 

projects.  Discussing in the context of the most suitable project delivery to be used, with 

regards to the use of BIM, the Integrated Project Delivery (IPD) approach is highlighted as 

the best methodology which correlate building procurement of the design-to-construction 

business process through literature review analysis.  IPD is developed as project delivery 

system that integrates people in effective collaborative approach between the key players in 

the project.  BIM is going to be particularly beneficial for IPD, because the involvement of 

the contractor, designers, consultants, constructors, sub-contractors and suppliers at earlier 

stage should managed the project teams to achieve the project goals in terms of timely 

schedule, life cycle costs, quality and sustainability.   Therefore, this study is carried out to 

investigate what are the factors which facilitate the IPD as the suitable approach for BIM 

adoption in construction projects.  This is basically a descriptive study and the methodology 

used is essentially based on review of the literature in relation to BIM and IPD.  The analysis 

revealed that, propensity of adopting IPD project delivery and the adoption of BIM based on 

these factors: improve the communication; closer collaboration; liability and legal 

relationships are specifically determined; the quality outcome, cost effectiveness; and lastly, a 

saving in overall time from conception to completion with reductions in design and 

construction period. 

Key words: Building Information Modelling, BIM, Integrated Project Delivery, IPD 

 

INTRODUCTION 

 

Building Information Modeling (BIM) is a technology that has improved the way structures 

are designed and built (Weygant, 2011) and has been adopted in many countries whether 

through government or industry initiatives (Mustaffa et al., (2017).  Hardin (2009) opined 

BIM as the virtual construction of the structure that contains an intelligent model in a single 

server which can be shared among the project teams where McAdam (2010) agrees and states 

that BIM is a collaborative approach to design and delivery embraced by various construction 

teams in the construction projects such employers, engineers, architects, quantity surveyors 

and contractors. Wei et al., (2013) states BIM provides a new working logic in construction 
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in terms of collaboration where project teams being able to work more collaboratively and 

perform more effectively where project can be completed more efficiently.  As a result, all 

the stakeholders can benefit from time saving, cost saving and good quality. The idea is 

further added by Eastman et al (2008), by stating that utilizing BIM technology has major 

advantages for construction projects that save time, money, smoother and lead to better plan 

of construction process, reduces the potential errors and conflict for the benefits all members 

of the project teams.  As highlighted by Rowlinson (2010) BIM application is to create a 

central database where the acknowledged parties can give input on their expertise knowledge 

technique that contains all the necessary design and operational information about the project.  

He further added that the requirement of BIM adoption is driven by the potential for cost and 

time savings resulting from less design clashes being determine prior post construction which 

turn results in avoiding the time at large and cost overrun in the project. 

 

In order for all the time efficiencies and cost saving that BIM technology can provide in a 

construction project are to be reaped, it must be supported by a suitable delivery method and 

procurement contracts.  The purpose of this study is to investigate on the propensity of the 

best methodology of project delivery system which can correlate with procurement adoption 

for projects which adapt BIM concept. The procurement method has its own set of contracts 

describes the rights, obligations and liability of the parties in construction project.  It 

generally is a transfer of risk from one party to another. Maizon et al (2006) indicates the 

factors influencing the selection of procurement criteria are closely linked with project 

objectives, both tangible, such as time and cost, and intangible, such as buildability and 

relationship. The selection of any building procurement system is crucial to the attainment of 

client objectives with respect of time, cost and quality.  This study provides an overview on 

what is the most suitable project delivery procurement in anticipating BIM implementation 

projects. 

 

In the view of Eastman et al. (2008), Integrated Project Delivery (IPD) with the application of 

BIM could improve the traditional fragmented construction process.  Compared to other 

integrated procurement approaches such, as Design & Build, Constructing Management; the 

IPD project delivery is more suitable to BIM implementation projects.  According to Dal 

Gallo and Wilson (2017) under IPD model, the Owner is part of the project teams where they 

are essentially shares in the financial risks and rewards associated with financial budgeting 

and work programming for the particular projects.  All financial information is fully vetted 

and made transparent between the project teams, and the owner gets to fully participate in 

discussions in order to share their expertise in technical knowledge resulting in the best 

benefits disseminated to all project teams where each disciplinary is able to achieve the 

project goals in terms of timely working progress schedule, life cycle costs, quality and 

sustainability (AIA, 2007).  

 

STREAMLINING OF BIM IMPLEMENTATION WITH IPD PROJECT DELIVERY 

 

Since BIM has the most likely characteristics with IPD; then it is more convincing that IPD is 

the most suitable delivery method when adopting BIM in the building construction projects.  

The principle of early and concurrent involvement throughout the project period, where the 

project teams can assemble and integrate their knowledge and expertise at execution level of 

the project making the propensity of both relationships is more applicable.  As stated by Wei 

Lu et al. (2013) the essence of BIM implementation is collaborative working process in 

construction work that involves integrating of various disciplines at the early stage as from 

the design phase until the completion of the project. Hence, IPD is going to be particularly 
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beneficial for BIM implementation because the involvement of all teams; where they can 

assemble and integrate their knowledge at earlier stage.  Based on that, in Eastman’s opinion 

(2008) with regards to the use of BIM, the IPD approach is the best project delivery of the 

design-to-construction business process.  This is further added by Succar (2009), who 

highlights that due the foreseeability of conflicts demonstrated during the design, 

rectifications work can be avoided by the project teams where every discipline can be more 

efficient as the works are more properly managed.  As in BIM implementation, by 

anticipating risks at earliest stage, mistakes can be eliminated and the contract management 

and administration will become more effective and ensure time and cost saving of the project.  

In addition, the IPD approach provides an excellent Project delivery system because of the 

shares in the financial risks and rewards approach towards the design and construction phase. 

 

MAIN RESULTS 

 

Based on the findings found in the study, the efficiencies and cost saving that BIM 

technology can provide in a construction project are considerably more advantages in the 

context of IPD project delivery arrangements based on closer collaboration among designer 

and contractors (Eastman, 2008).  Incorporation of BIM into the contractual relationship, the 

IPD project delivery approach provides an excellent opportunity to exploit BIM technology 

because of the collaboration and integrated approach towards the design and construction at 

the early stage.  Supported by Mosey (2014) the process of entering contractual relationship 

shows that, the early contractor involvement in procedure is more suited to BIM 

implementation in construction project.  The propensity of adopting IPD project delivery and 

the adoption of BIM is expected of mitigating the problems encountered by the contracting 

parties in the implementation of the project in the event when IPD and BIM being used in the 

construction projects. 

 

CONCLUSION 

 

Ultimately, BIM is a usable technology for construction project and will continue to become 

a better resource than previous technology that benefits the construction industry.  BIM might 

be a solution to technological developments in the IPD process.  In this regard, by adopting 

BIM in implementation of IPD process, it will bring project teams the ability to deliver 

projects with cost savings, timely and more efficiently because all of their operations are 

under the one roof.  By combining the knowledge technique of the contractor with the 

knowledge base of the designer teams, it begins to create a recipe for a successful project 

delivery. 
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ABSTRACT 

Building Information Modeling (BIM) is an emerging technological process which highly 

promotes a better collaborative working environment in the Architecture, Engineering and 

Construction (AEC) industry.  It is essential that the Higher Education (HE) sector innovates 

its education system to integrate between different disciplines in the AEC industry to 

encourage the adoption of BIM.  In conjunction with this, BIM Intensive Training was 

conducted for a selected number of final year undergraduate students in Universiti Teknologi 

Malaysia.  They were assigned a real time construction project, utilizing BIM software 

applications for model authoring, model review, 4D modelling and project coordination.  It 

was observed that the participants were able to overcome various challenges through 

information sharing and team collaboration.  A BIM coordination workflow was produced 

during the training to assist them in organizing their work.  Although their existing 

knowledge of BIM and their skills using the software applications were quite limited, they 

were capable in learning expeditiously as the assignment provided them with real-world 

problems.  A year after the training, it was discovered that more than half of the participants 

believed that the training helped them to secure their employment and to perform their 

current involvements in BIM-based projects.  However, there are participants who could not 

utilize the training as they are not involved in any BIM-based projects.  This is because many 

firms in Malaysia are still grounded to the conventional process.  Hence, the establishment of 

a dynamic and continuous collaboration between professionals and HE sector must be done 

more vigorously to transform the traditional structure of AEC industry into a more 

collaborative and technological approach.                

Key words: Building Information Modeling, Collaborative working, Education 
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INTRODUCTION 

Building Information Modeling (BIM) is becoming more prevalent in the Architecture, 

Engineering and Construction (AEC) industry for information exchange and sharing [1].  It is 

imperative that the construction players possess high proficiency in BIM and competence in 

using relevant software applications as well as breaking through from their own silos to 

create a better collaborative working practice.  However, the current education practices 

rarely adopt BIM in the academic teaching and learning process, where students from AEC 

disciplines learn with limited integration between the disciplines [2]. 

 

This paper presents a study conducted on participants who were involved in BIM Intensive 

Training.  This training was conducted for a duration of two weeks at Universiti Teknologi 

Malaysia, participated by 23 final year undergraduate students from AEC background.  

Throughout the training, the participants were assigned a real time construction project, 

utilizing Autodesk Revit 2015, AutoCAD 2014, Naviswork Manage 2015 and Microsoft 

Project 2015.  Observation method was carried out to analyse how the participants execute 

the assignment, their team management, collaboration and problem-solving techniques.  A 

year later, telephone interviews with the participants were conducted to identify the impact of 

the training to their employment and working environment.    

 

MAIN RESULTS 

Based on observation, it was evidently clear that the participants were driven to execute 

the assignment based on definite project objectives.  The participants work together 

between different disciplines led by a BIM Manager appointed amongst the participants 

while guided by the trainer and contractor of the project.  They were able to produce a 

BIM coordination workflow to organize their work as shown in Figure 1.  

 

Throughout the training, we observed that the participants were faced by challenges to 

perform their task.  The most prominent challenge was their existing knowledge and skills 

in Autodesk Revit and Naviswork Manage were very low.  Therefore, huge efforts were 

required from the participants to quickly learn the software while executing the tasks.  In 

addition to this, they also had limited understanding of BIM management, coordination 

and collaboration.  Fortunately, since they were required to deal with real-world problems 

through the assignment, they could grasp the knowledge within a short period of time.  

Another challenge was that the network could only cater for a limited number of users 

causing difficulties in information sharing among team members.  Nevertheless, the team 

members found a solution by creating copies of the central model and working in small 

groups based on their work disciplines and further collaborate the models to create a final 

model.   

 

Based on the telephone interviews a year after the training, it is revealed that 57% of the 

participants claimed that the training has positive impact on their career while 43% stated 

that the training does not contribute in their career advancement.  Many of those who 

believed the training brings positive impact to them, professed that it helped them to 

secure their employment and was presented as an added value during the job interview.  

The training also provides them leverage to accelerate the learning process at the start of 

their employment and aids them with adequate knowledge of the correct BIM 

implementation in projects.  The other 43% of the participants declared that the training is 

not beneficial because, one, they are not involved in any BIM-based projects, and two, the 

companies have limited knowledge of BIM.  This is due to the low adoption of BIM in 
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Malaysia which is at the rate of 10% compared to United States, United Kingdom and 

Singapore [3].  

 

 
 

Figure 1. BIM Coordination Workflow. 

 

 

CONCLUSION 

In conclusion, it can be summarized that the training has helped the students to have 

thorough understanding on BIM as well as to prepare them for a BIM-based working 

environment.  However, there are still many firms in Malaysia which are yet to embrace 

BIM and still grounded to the conventional ways.  Hence, future works should concern on 

the establishment of a dynamic and continuous collaboration between BIM-based 

companies and Higher Education sector.  This will eventually transform the traditional 

structure of AEC industry into a more collaborative and technological approach.   
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ABSTRACT 

 

A graph is a pair of a set of vertices and a set of edges. There are many types of graphs such 

as the commuting graph and the non-commuting graph. From the graphs, other properties 

such as the chromatic number, the dominating number and the diameter of the graphs can be 

obtained. The aim for this research is to compute the commuting and the non-commuting 

graph for a non-abelian 3-group and also to compute some properties of both graphs. 

 
Key words: Commuting graph, Non-commuting graph, Chromatic number, Dominating 

number, Diameter 

 

INTRODUCTION 

The set of vertices of a commuting graph consists of the non-central elements. Two distinct 

vertices in a commuting graph are joined if they commute with each other [1]. Meanwhile, 

the set of vertices of a non-commuting graph also consists of the non-central elements. Two 

distinct vertices in a non-commuting graph are joined if they are not commutative [2]. The 

chromatic number is the minimum number of colours needed, where all adjacent vertices 

have different colours [3]. The dominating number is the minimum number of vertices 

needed, given that the vertices are all adjacent [4]. The diameter of a graph is the shortest 

path between any two vertices of the graph [5]. 

 

The following definitions have been used throughout this research. 

 

Definition 1 [1] Let 𝐺 be a group and 𝑍(𝐺) is the center of 𝐺. A commuting graph is a 

graph with 𝐺\𝑍(𝐺) as the vertices and two distinct vertices 𝑥 and 𝑦 are joined whenever 

𝑥𝑦 = 𝑦𝑥. A commuting graph of a group 𝐺 is denoted by Γ𝐺
𝐶 . 

 

Definition 2 [2] Let 𝐺 be a group and 𝑍(𝐺) is the center of 𝐺. A non-commuting graph is 

a graph with 𝐺\𝑍(𝐺) as the vertices and two distinct vertices 𝑥 and 𝑦 are joined whenever 

𝑥𝑦 ≠ 𝑦𝑥. A non-commuting graph of a group 𝐺 is denoted by Γ𝐺
𝑁𝐶 . 

 

Definition 3 [3] A chromatic number, denoted as 𝜒(Γ), is a proper colouring or simply a 

colouring of the vertices of 𝐺 in such a way that adjacent vertices have distinct colours. It is 

also the minimal number of colours in a (vertex) colouring of 𝐺. 

mailto:athirah.zulkarnain91@gmail.com,
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Definition 4 [4] A set 𝑆 of vertices of 𝐺 is a dominating set of 𝐺 if every vertex in 𝑉(𝐺) − 𝑆 

is adjacent to some vertices in 𝑆. A dominating number of 𝐺, denoted as 𝛾(Γ), is the 

cardinality of a minimum dominating set. 

 

Definition 5 [5] The diameter of a connected graph, denoted as 𝑑𝑖𝑎𝑚(Γ) with 𝑛 vertices is 

the maximum possible distance between any two vertices. 

 

MAIN RESULTS 

 

This section presents the results of the commuting graph and the non-commuting graph for a 

non-abelian 3-group of order 27 along with some properties of the graphs, given in the 

following theorems and propositions.   

 

Theorem 1: Let 𝐺 =< 𝑥, 𝑦 ∶  𝑥3 = 1 = 𝑦3, 𝑧 = [𝑥, 𝑦], 𝑧3 = 1, 𝑧𝑥 = 𝑥𝑧, 𝑧𝑦 = 𝑦𝑧 > be a non-

abelian 3-group of order 27. Then, the commuting graph of  𝐺 is the union of four complete 

graphs with six vertices, namely Γ𝐺
𝐶 =∪𝑖=1

4 𝐾6. 
 

Proposition 1: Let 𝐺 =< 𝑥, 𝑦 ∶  𝑥3 = 1 = 𝑦3, 𝑧 = [𝑥, 𝑦], 𝑧3 = 1, 𝑧𝑥 = 𝑥𝑧, 𝑧𝑦 = 𝑦𝑧 > be a 

non-abelian 3-group of order 27. Then, the chromatic number of the commuting graph of  𝐺  

is six, namely  𝜒(Γ𝐺
𝐶) = 6. 

 

Proposition 2: Let 𝐺 =< 𝑥, 𝑦 ∶  𝑥3 = 1 = 𝑦3, 𝑧 = [𝑥, 𝑦], 𝑧3 = 1, 𝑧𝑥 = 𝑥𝑧, 𝑧𝑦 = 𝑦𝑧 > be a 

non-abelian 3-group of order 27. Then, the dominating number of the commuting graph of  𝐺  

is four, namely  𝛾(Γ𝐺
𝐶) = 4. 

 

Proposition 3: Let 𝐺 =< 𝑥, 𝑦 ∶  𝑥3 = 1 = 𝑦3, 𝑧 = [𝑥, 𝑦], 𝑧3 = 1, 𝑧𝑥 = 𝑥𝑧, 𝑧𝑦 = 𝑦𝑧 > be a 

non-abelian 3-group of order 27. Then, the diameter of the commuting graph of  𝐺  is 

infinity, namely 𝑑𝑖𝑎𝑚(Γ𝐺
𝐶) = ∞. 

 

Theorem 2: Let 𝐺 =< 𝑥, 𝑦 ∶  𝑥3 = 1 = 𝑦3, 𝑧 = [𝑥, 𝑦], 𝑧3 = 1, 𝑧𝑥 = 𝑥𝑧, 𝑧𝑦 = 𝑦𝑧 > be a non-

abelian 3-group of order 27. Then, the non-commuting graph of  𝐺 is the non-complete graph 

of 24 vertices as given in the following: 

 

 
Figure 1. The non-commuting graph for 𝐺 
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Proposition 4: Let 𝐺 =< 𝑥, 𝑦 ∶  𝑥3 = 1 = 𝑦3, 𝑧 = [𝑥, 𝑦], 𝑧3 = 1, 𝑧𝑥 = 𝑥𝑧, 𝑧𝑦 = 𝑦𝑧 > be a 

non-abelian 3-group of order 27. Then, the chromatic number of the non-commuting graph of  

𝐺  is 24, namely 𝜒(Γ𝐺
𝐶) = 24. 

 

Proposition 5: Let 𝐺 =< 𝑥, 𝑦 ∶  𝑥3 = 1 = 𝑦3, 𝑧 = [𝑥, 𝑦], 𝑧3 = 1, 𝑧𝑥 = 𝑥𝑧, 𝑧𝑦 = 𝑦𝑧 > be a 

non-abelian 3-group of order 27. Then, the dominating number of the non-commuting graph 

of  𝐺  is two, namely 𝛾(Γ𝐺
𝐶) = 2. 

 

Proposition 6: Let 𝐺 =< 𝑥, 𝑦 ∶  𝑥3 = 1 = 𝑦3, 𝑧 = [𝑥, 𝑦], 𝑧3 = 1, 𝑧𝑥 = 𝑥𝑧, 𝑧𝑦 = 𝑦𝑧 > be a 

non-abelian 3-group of order 27. Then, the diameter of the non-commuting graph of  𝐺  is 

two, namely 𝑑𝑖𝑎𝑚(Γ𝐺
𝐶) = 2. 

 

CONCLUSION 

 

The commuting graph for 𝐺 turned out to be the union of four complete graphs of six 

vertices. As for the properties of the commuting graph of 𝐺, the chromatic number is six, the 

dominating number is four and the diameter is infinity. The non-commuting graph is shown 

to be a non-complete graph of 24 vertices. As for the properties of the non-commuting graph 

of 𝐺, the chromatic number is 24, the dominating number is two and the diameter is two. For 

further research, the same types of graph can be computed for the non-abelian 3-groups of 

higher order.  
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ABSTRACT 

Terrace houses are operationally defined as a row of connected housing units that share 

common partition walls with neighbours at both sides. These partition walls are placed on the 

property line and stipulate structural support to itself and the adjoining property. These walls 

are rigid, and do not allow vertical extension. However, households need to extend their 

habitable spaces at different stages of life. While both horizontal and vertical extension could 

be the options, in the current scenario in Malaysia, terrace houses do not have much space to 

extend horizontally. With the rigidity of partition wall, vertical additions appear to be a 

dangerous attempt. However, they still have the potential to extend vertically through 

retrofitting. So far, not much study has been done on this. Even more, single storey house-

owners’ acceptance about the retrofitting, which could be the basic platform for studying 

retrofit, is not investigated at all. This study aimed to find out house-owners’ knowledge, 

acceptance and requirements of retrofitting single-storey terrace house to double-storey. 

Social data were collected from households living in single-story terrace houses in order to 

find out their requirements for vertical extension. The social data were obtained from random 

samples of 70 households living in single story terrace houses in Johor Bahru, Malaysia. 

After statistical analysis it was found that residents have very little idea about vertical 

extension but most of them think that it will be a good option to have if it is possible. They 

have also pointed out some interesting space requirements they would have expected in the 

extended upper storey. This study thus opened the door for further research of a structural 

retrofit system that can be affordable and socially accepted. It can offer a better standard of 

living especially for the low-income group without sacrificing financial loss. 

Key words: Terrace house, Retrofitting, Acceptance, Knowledge  

 

INTRODUCTION 

Expansion of a house is a natural habit for humans [1]. It is even more common for low 

income groups of people as they can hardly afford a bigger house [2]. However, after living 

in a house for many years, if they can afford, and given a choice between moving to a better 

house in new location and expanding their existing house, most of them would choose the 

second option. One of the major reasons for expansion or transformation cited by Khan 
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(2015) is that most families move to advanced stages with the household owners becoming 

old enough, and they do not want to move to a new neighbourhood, where they could lose 

their sense of belonging, and their control over daily household life. New place means new 

adjustment, and that may not be easy for older households. Therefore, expansion remains the 

most popular option for such situation [2].  

 

The aim of this study was to find out the house owners’ acceptance on retrofitting single-

storey terrace house to double-storey in the context of Malaysia.  

 

METHOD 

To get the results field survey was done. The survey was conducted on households of 70 

single storey terrace houses in Malaysia through field survey. The sample size was expected 

to be adequate as it satisfied established methods of sample size calculation. Considering the 

population size as over 10,000, and with a 95% confidence level, confidence interval 10-12 is 

adequate. The minimum sample size required is 67-74. The original number of respondents 

were 73, but 3 of them were removed because of incomplete data. But, 70 could still be 

considered as adequate [3]. A questionnaire was constructed based on the possible parameters 

such as required number of rooms, required number of bedrooms, required number of other 

facilities such as toilets or family spaces, and why they needed them in the upper floor 

 

RESULTS 

The first part of the questionnaire (Section A) contained the demographic data. From this part 

the main focus was on the age range and on current employment. As it is seen from table 1 

more than 45% respondents were in age 41-60 range, 31.42% in 21-40 range and only 

22.85% in age 61-80 range. From the current employment statistics, it is noticed that more 

than 51% respondents were service holders. Housewife and retired were equal with 20% and 

only 8.57% were business men. 

 

Table 1. Section A (Demographic Data) 

 

 Percentage  
1. Age range  

 

21-40 31.42 

41-60 45.71 

61-80 22.85 

3. Current employment  

 

Service 51.42 
Business 8.57 

House wife 20 

Retired 20 



 

SCIENCE AND TECHNOLOGY                                                                                  693 

Table 2. Section B (Social Data) 
 Percentage  

5. When did you buy the house 

 

1971-1980 5.71 
1981-1990 31.42 

1991-2000 20 

2001-2010 17.14 

2011-2020 25.71 

6. When did you move in? 

 

1971-1980 5.71 

1981-1990 28.57 
1991-2000 20 

2001-2010 20 

2011-2020 25.71 

7. Have you ever extended your 

house? 

 

Yes 82.85 

No 17.14 

9. Where did you extend?  

 

Front only 14.28 

Back only 14.28 

Front and Back 42.85 
Front+Back+side 8.57 

Didn’t extend 20 

10. Have you ever thought about 

extending vertically (Adding one 

floor)? 

 

Yes 37.14 

No 62.85 
11. Do you think it is better to 

have the option to extend 

vertically if the cost is low 

enough? 

 

Yes 80 

No 20 

12. If budget allows, and you are 

willing to extend vertical, do you 

think you can tolerate the 

hazards during the construction 

time? 

 

Yes 65.71 

No 34.28 

13. If yes, then how much time 

you can roughly accept for 

construction time? 

 

1-2 months 40 
3-4 months 20 

5-6 months 17.1 

>6 months 22.9 
14. Have you ever thought of 

leaving this neighbourhood? 

 

Yes 28.6 

No 71.4 

 



 

SCIENCE AND TECHNOLOGY                                                                                  694 

The second part (Section B) contained social data of the respondents. Table 2 shows the 

survey results. Question 5 and 6 were introductory questions where it was asked about the 

year when the respondents bought the house and the year they move in. from the results it is 

seen that almost all the respondents bought the house and moved in the same year. The most 

important questions were 7-14. Question 7-11 will help to prove the necessity of this 

research. Question 7-11 inquired about house extension. It is seen that more than 82% 

respondents extended their house. Among them 42.85% extended in the front and back side. 

14.28% respondents extended the front side of their house. Same amount of respondents 

extended the back side. While asking about their thoughts on vertical extension 62.85% of the 

respondents didn’t want to extend. Because most of them thought it was impossible to extend 

one floor. It was proven in the next question and it is seen that 80% of the respondents 

thought that it is better to have an option to extend vertically. Question 12 and 13 attempted 

to provide support to achieve objective 3. Nearly 66% of the respondents are willing to 

tolerate the hazards during the construction time. And among them 40% are willing to 

tolerate the hazards for 1-2 months. 20% can tolerate 3-4 months, 17.1% respondents for 5-6 

months and nearly 23% can tolerate more than 6 months. It is seen that 60% of the 

respondents can tolerate the hazard for more than 3 months. And lastly the respondents were 

asked if they are thinking of leaving the neighbourhood. And it is seen that more than 71% of 

the respondents are not willing to leave the neighbourhood.  

 

CONCLUSION 

Expansion is an integral part of inhabitation. The current Malaysian terrace row houses do 

not provide much option to expand horizontally. The owners have very little idea about 

vertical extension. But if the renovation cost and time is within their tolerable range they are 

willing to extend vertically. This study finds out the importance of vertical extension. Future 

studies on this topic can be continued on investigating the renovation method, cost 

management etc.  
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ABSTRACT 

The growing use of synthetic dyes as food colouring will lead to health problems. Therefore, 

it is necessary to increase the use of natural dyes. Red dragonfruit pericarp has a fairly huge 

amount of anthocyanin pigment in which anthocyanin is one source of natural dyes. 

Extraction of anthocyanins from red dragonfruit pericarp using water at subcritical condition 

(SWE) was observed at several temperatures of 105 oC, 115 oC and 125 oC. In addition to 

observing temperature effect, the extraction times was also varied from 30 – 120 minutes. 

Anthocyanins quantification were using PH Differential and UV-Vis spectrophotometry 

method. The optimum yield of anthocyanins extracted was 32,23 mg/g dried sample at 125 
oC and 90 minutes of extraction time. The extracted anthocyanins from red dragonfruit 

pericarp were tested on food and produce the expected colour. The result of this research 

indicates the great potential of red dragonfruit pericarp as a food colourant in the future. 

Keywords: Red dragonfruit, Anthocyanins, Subcritical Water Extraction (SWE) 

 

INTRODUCTION 

In recent years, the significant increase of red dragonfruit consumption in Indonesia as a 

result of health consciusness leads to the rise of its pericarp waste1. In fact, the pericarp of red 

dragonfruit has a fairly huge content of anthocyanins, anthocyanins are the natural pigment 

that provided red colour in red dragonfruit pericarp 2. Anthocyanins are pigments that found 

in plants in blue, red, or purple pigments. In acidic environment, anthocyanin comes out as 

red pigment while blue pigment occurs in base conditions Beside its function as a source of 

natural dye or food colorant, anthocyanins are widely regarded as very worth phytochemical 

compound because of its feasible health benefits such as  a cardiovascular health protection  

anti-microbial and anti-oxidant activities, antidiabetes, anticancer and anti-inflammatory 

bioactive compound 3,4. 

 

In this examination, anthocyanins were collected and separated from  red dragonfruit pericarp 

solute using water in subcritical condition and maintained the subcritical state of water in a 

batch system utilizing teflon line-autoclave stainless steel extractor. Water is a decent solvent 

to obtain anthocyanins from  red dragonfruit pericarp through the reason that anthocyanin has 

a characteristic to solve in water easily (water-soluble compound)5. Subcritical water 

extraction (SWE) of red dragonfruit pericarp was operated at 105-125 oC for 30-120 minutes 

and collected the 50 mL volume of extract in collection vial after the extraction was done. 
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The quantity of anthocyanin in the extract was analyzed using UV-Vis spectrophotometry 

and pH differential method. Sample analysis processes were performed triplicates. 

 

MAIN RESULTS 

 

In SWE, the temperature of the water is raised above the boiling point at atmospheric 

condition and pressure has enforced to keep the water in the liquid state. Furthermore, 

water under subcritical condition suffers several properties alterations such as the 

decrease of viscosity and surface tension, the rise of solute diffusion rate and compound 

solubility. So, compared to the other extraction methods especially to the conventional 

methods (soxhletation, maceration, and reflux), SWE method shows more speedy and 

efficient to obtain the extract from its solute4,6. 

 

 
Figure 1. Effect of extraction temperature to the content of anthocyanins from red 

dragonfruit pericarp extract 

 

As shown in Figure 1, the extraction temperature had a significant impact on the yield of 

anthocyanin. The yield of anthocyanin rise with the increase of extraction temperature from 

105°C to 115 and 125°C at the same extraction time. The quantity of anthocyanin extracted at 

125 °C could reach 2-folds and 3-folds of that obtained at 115°C and 105°C respectively. It 

described that anthocyanin was easier to be extracted in subcritical water at higher 

temperature. In addition, the rise of subcritical water temperature made significant effect on 

the decline of water dielectric constant from 50 to 38, which is getting near to the dielectric 

constant of several organic solvents like methanol (ε=33) or ethanol (ε=25)6,7. 

  

CONCLUSION 

The extraction of anthocyanins from red dragonfruit pericarp using ssubcritical water 

extraction was conducted at various temperatures from 105-125°C for 30-120 minutes in a 

batch system. During subcritical water extraction process, there is a high chance to extract 

anthocyanins from  red dragonfruit pericarp because of high solubility of anthocyanins in 

water. Besides, unique characterisrtics of water in these process enabling water act as a good 

solvent. In this work, the highest yield of anthocyanins was reached at temperature 125°C 
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and 90 minutes of extraction time with amount of 32,23 mg/g dried sample. The result of this 

research indicates the great potential of red dragonfruit pericarp as a food colorant in the 

future and shows the exceptional performance of water as an enviromental-friendly solvent at 

subcritical condition. 
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ABSTRACT 

 
Big data and its analysis are in the focus of current era of big data. The main production 

sources of big data are social media like Facebook, twitter, emails, mobile applications and 

the migration of manual to automatic of almost every entity. Currently, there is a need to 

investigate and process complex and huge sets of information-rich data in all fields. This 

paper provides a survey of big data issues and the effectual and efficient tools and 

technologies which are needed to deal and process the remarkable amount of data. It revolves 

around two important areas namely: clustering and scheduling. 

Key words: Big data issues, Big data Clustering, Scheduling 

 

INTRODUCTION 

The landscape of science is changing dramatically. The far-reaching development of digital 

technology in many fields i.e. social media, person to person communication and scientific 

analysis has produced huge amount of data which is collectively known as ‘Big Data’. Such 

data is growing enormously leading to difficulties in storing, processing and analyzing by 

using traditional databases and conventional tools and techniques. The processing issue is 

beginning to see an attainable horizon, yet at the same time has space to evolve. Thus, the 

vital issue is not to store all of the data produced but to extract meaningful information and 

process it efficiently on the given resources.  

To address these issues, big data analytics is there to mine untapped information from huge 

volume and variety of data. Several frameworks have been proposed for efficiently 

processing big data. Some of widely used frameworks are Hadoop MapReduce, Dryad, 

Spark, Dremel and Pregel [1]. The most well-known framework is MapReduce. MapReduce 

is initially established by Google and it is designed for processing big data by exploiting the 

parallelism among a cluster of machines.  

The aim of this paper is to provide a comprehensive survey about the big data issues, 

characteristics and techniques to solve the processing issues of big data clusters. Furthermore, 

this study provides the comparison for the algorithms of the processing technique. The main 

results and comparison are given in form of tables. Conclusion and future directions are 

discussed in last. Thus, enables the reader to choose the appropriate selection of the technique 

according to the available resources.  
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MAIN RESULTS 

A brief recapitulation of some important techniques are as follows:  

Big Data Computing Clusters 

Big Data computing clusters is a new paradigm for big data analytics, enabling large scale 

data management, sharing, and processing of large volumes of rapidly growing data [2]. 

The main objective of clustering is the division of unlabeled data into groups based on 

conceptual or un-revealed attributes. Depending on the nature of the data or the purpose 

of the cluster, various types have been developed as shown in Figure 1. 

             

                                                   Figure 1. Big Data Clustering Types 

Scheduling  

Scheduling is one of the processing scheme which deals with the ordering, prioritization 

and assignment of tasks to the relevant machines for execution. To find an optimal 

schedule is termed as an NP-complete problem [3].  Minimum makespan, fairness, proper 

handling of inter-dependent jobs are important factors for scheduling. Inappropriate 

schedules will ultimately affect the overall system’s resources usage. Comparison of 

some scheduling algorithms is shown in Table 1. 

   Table 1. Comparsion of Big Data Scheduling Algorithms 

Author Algorithm 

Name 

Advantages Mode 

Apache, (2008) FIFO Easy to understand and equally 

easy to program 

Non 

Preemptive 

Apache, (2008)  Fair Fair distribution of resources.  Preemptive 

Apache, (2009) Capacity Effective utilization of the 

resources by utilizing the idle 

assets of cluster. 

Non 

Preemptive 

Zaharia et al. (2010) Delay Simplicity of scheduling Preemptive 

Loshchilov et al., 

(2013) 

Learning Effective CPU and memory 

utilization 

Preemptive 

Nita et al. (2015) MOMTH Flexibility to clients for 

priority setting 

Preemptive 

 

Furthermore, a critical issue of straggling has been observed due to which the 

performance of a big data computing cluster has been degraded badly. There could be few 

causes for the task to be like a straggler for example if the job is distributed to a wrong 

computational machine. Some researchers put forward some solutions to tackle the 

stragglers. Comparison of these solution algorithms are given in Table 2. 
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Table 2. Comparison of Straggling Handling Algorithms 

Authors Algorithm        

Name 

    Method Replication 

Overhead 

Execution 

Time 

Google, (2008) GMRS - High No 

Zaharia et al. (2008) LATE Reactive Moderate No 

Ananthanarayanan et al.  

(2013) 

MANTRI Reactive Moderate Yes 

Chen et al., (2010) SMAR Reactive High No 

Sun et al., (2012) ESAMR Reactive Low Yes 

Ananthanarayanan et al. (2013) DOLLY Proactive High No 

Ananthanarayanan et al. (2014) GRASS - Moderate Yes 

Ren et al. (2015) HOPPER Reactive High No 

Fu et al., (2017) FARMS Proactive Highest - 

 

CONCLUSION 

Big data and its analytics is still in its initial stage but evolving at a great speed. Big data 

clustering and scheduling are appearing one of the active research areas which plays a vital 

role in the completion of big data processing and effectively utilizing the cluster resources. 

To conclude, MapReduce based clusters has been appearing as the most effective big data 

solutions. It empowers parallelism along with several low-end computing nodes. In addition, 

there is no common task scheduling algorithm to accommodate and handle different type of 

jobs at the same time. For the future research direction, the big data platform should be able 

to handle different type of jobs for the processing of big data. 
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ABSTRACT 

 
In this study, we examine the behaviour of the Malaysian extreme share return by testing the 

random walk hypothesis and exploring their stationarity. Block maxima method employed to 

generate an extreme return for weekly and monthly series. The rationale for random walk 

behaviour tested using Lo-MacKilay, Chow-Denning, and variance ratio tests based on a sum 

of squares. The Augmented Dickey-Fuller and Kwiatkowski-Phillips-Schmidt-Shin test used 

to identify the stationarity in the series meanwhile Mann-Kendall and Spearman's test utilised 

to inspect the trend and correlation. Based on the result, the movement of KLCI extreme 

share return for the weekly and monthly interval is predictable and non-stationary. 
 

Key words: Extreme share returns, Block maxima method, Non-stationary, Random walk, 

KLCI 

 

INTRODUCTION 

The random walk theory defined as the presence of erratic movements in the series. A 

critical aspect of random walk in time series is the series are random and unpredictable. 

Examine stationarity and random walk behaviour in share returns is crucial for the 

investor to gain precise calculation and develops risk management. The impact of having 

random walk in the time series analysis may lead to a spurious and unreliable result [1], 

[2]. The random walk behaviour in share returns is first studied by [1] and discovered that 

there is slight indication of autocorrelation in share returns, which mean the return series 

simply can be projected. The view that predicted share return is supported by evidence of 

return reversal effect and momentum effect [3], [4]. Later on, extensive studies on 

random walk behaviour in share returns have been conducted, and some have established 

that return predictability varies over time. The reasons for inconsistency in return due to 

decision errors made by a market investor [5], and time-varying period as investor correcting 

from alteration market circumstances [6], [7]. Recently, the different argument on random 

walk behaviour in share returns see [8], [9], [10]. 

So far, however, there has been little discussion about the random walk and stationary 

condition in extreme stock return. Thus, the rationale for the present study is to confirm 

the movement of the financial markets whether extreme series is significantly fluctuating 

or else. Our work is stimulated by increasing sign of uncertainty in the qualities of share 

returns and swollen recognition of the effects when adopting efficient market hypothesis 

while analysing the series. This study aims to evaluate return predictability in extreme share 

return. The objective of our study is to confirming the random walk behaviour in KLCI 
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extreme return and secondly to detect the non-stationarity in the extreme series period using 

stationarity tests and trend analysis. We use Lo-MacKilay, Chow-Denning, and variance ratio 

tests based on a sum of squares to inspect the random walk while the primary instrument in 

recognising the non-stationary is Dicky Fully, Phillips-Perron, and KPSS test to scan for unit 

root and stationarity. Mann-Kendall and Spearman's analysis to inspect the trend and 

correlation in the series. 

 

Table 1. Stationarity and Random Walk test 

 ADF PP KPSS CD MK SPRM 

daily -18.55** -63.90** 0.09 0.48 0.00*** -0.01*** 
week.max -7.65** -27.02** 0.86** 7.85*** -0.10*** -0.16*** 
week.min -7.62** -28.03** 1.53** 7.59*** 0.14*** 0.20*** 
month.max -4.18** -13.29** 0.54** 2.55*** -0.19*** -0.28*** 
month.min -3.40* -13.44** 0.74** 3.14*** 0.29*** 0.43*** 
significant of p-value at different = 0.01***,0.05** and 0.1* 

 

MAIN RESULTS 

 

Table. 1 displays the Augmented Dickey-Fuller (ADF) and Phillips Perron (PP) test to check 

the existence of unit root, Kwiatkowski-Phillips-Schmidt-Shin (KPSS) to inspect the 

stationarity. Chow-Denning test to scan for the random walk. Lastly, Mann-Kendall (MK) 

and Spearman's (SPRM) test to examine the trend and correlation. The results for unit root 

test using ADF and PP implies the rejection of 0H  in overall interval is indicating the 

presence of trend-stationarity in the sample and suggests random movement in share return. 

For stationarity test using KPSS, 0H  is rejected at all interval except for daily return 

indicating the series is non-stationary. It can be inferred from the results that the series is 

trend-stationarity with evidence of unit root, and stationarity test. Insignificant in KPSS test 

for daily return-giving hint for a random walk since there is a contradiction in the result 

obtained. While examine random walk using CD test, the result has support our previous 

claim with insignificant of the p-value in daily return interval indicating the daily series 

follow a random walk. Trend tests using MK SR exposed significant trend in all interval. 

Nice to highlight that there is positive trend on extreme minimum and negative trend on 

extreme maximum for both weekly and monthly interval. Further investigation using all 

objective statistical including economic time-varying period tests will be present in the full 

paper version. 

 

CONCLUSION 

A method comprising of the random walk, stationarity and trend tests used in this study to 

examine the possible effects of extreme share return and series interval relationships. This 

paper investigates stationarity behaviour and random walk process in extreme share returns. 

The first contribution of this study is we have inspected the existence of the nonstationary in 

Malaysian extreme stock return. Second, we confirm the extreme series is predictable with 

evidence of rejecting random walk hypothesis in weekly and monthly extreme interval. Third, 

we make use of economic factor in the analysis and found that the presence of random walk 

during the crisis period. From the evidence of our result, we have justified that the movement 

of Malaysia extreme share return in the weekly and monthly interval as trend-stationary and 

predictable. 
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ABSTRACT 

 
Over the past twenty years, it was recognised that good governance is important to achieve 

the equitable and sustainable development which secure the common future. This is because 

active, effective and fair governance helps promote the business development by putting in 

place integrated policymaking capacity and ensuring stable and secure societies towards 

sustainable development. Seeing this, hundreds of governance-indicator datasets have 

emerged in response to the increasing demand. Stakeholders have relied heavily on these data 

in making cross-border decisions. Nevertheless, it is argued that most of these data are 

perception-based indicators; therefore, the decision made is bias and incorrect. Therefore, this 

paper attempts to identify and explain the quality of governance for the Kuala Lumpur city 

using an objective data-driven index called Governance and Legislation Index, under the UN-

Habitat’s City Prosperity Index. This paper employed content analysis on secondary data and 

literature, heavily relying on statistical data from Kuala Lumpur City Hall, Election 

Commission of Malaysia and the World Bank. Results have shown that governance in Kuala 

Lumpur is a moderate solid factor (65.0) in contributing to the city’s prosperity. Compared to 

other cities, Kuala Lumpur ranked 20 out of 47 selected cities. This shows that there is still 

plenty of room Kuala Lumpur to improve its governance to remain competitive and 

sustainable. In conclusion, even though the objective-based data is good as data produced 

will not be bias, it should not be generalised to reflect the overall quality of governance. 

There are many other governance related variables can only be obtained via perception-based 

data. Seeing this, it is recommended that the GLI measured in this paper should be used 

together with other subjective data to give a holistic, complete coverage of the overall quality 

of governance of a city. 

  
Keywords: Governance and Legislation Index (GLI), City Prosperity Index (CPI), Objective 

data, Kuala Lumpur, Sustainability  

 

INTRODUCTION 

In the past two decades, there was a sudden increase of interest in the quality of governance, 

especially in developing countries. It is recognised that good governance, where decision-

making and the implementation of policy is carried out effectively, transparently and 

impartially [1], helps to ensure the development of economy and other resources is fairy 

distributed among people from different classes. The growth of interest in the quality of 

mailto:firstauthorsname@aaaa.bbb
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governance has further promoted the use of quantitative governance indicators. At such, 

investors, policy makers and other stakeholders have heavily relied on these data to make 

decisions. Nevertheless, it is found that there are some problems hindering the use of these 

global governance indicators. For instance, it was argued that most of the governance-

indicator datasets are composite perceptions-based indicators [2]. Seeing this, the 

computation of existing dataset is not transparent and is often bias in nature that consequently 

affects the validity and reliability of the result.  

 

In 2012, the UN-Habitat has introduced the City Prosperity Index (CPI) as a tool to measure 

the achievement of the Sustainable Development Goals, in which Governance and 

Legislation Index (GLI) aspects are crucial to be taken into account. Recognising the need to 

have a balance between each dimension in a city, the CPI has place governance as the centre 

of its conceptual matrix. Unlike most of the governance indicators, the computation of CPI 

uses objective data, thus, help mitigating the problem of transparency and biasness. On the 

ground of this, this paper attempts to identify and explain the quality of governance for the 

Kuala Lumpur city using an objective data-driven index called the City Prosperity Index 

(CPI). This paper employed content analysis on the secondary data and literature, heavily 

relying on the statistical data from the World Bank, Kuala Lumpur City Hall (KLCH) and 

Department of Statistics Malaysia (DOSM).  

 

MAIN RESULTS  

Results have shown that the GLI in Kuala Lumpur is a moderate solid factor (65.0) (See 

Figure 1) in contributing to the city’s prosperity. This indicates that the GLI of Kuala Lumpur 

is still trailing and is insufficient to help Kuala Lumpur to become a prosperous city.  

 
Figure 1. GLI of Kuala Lumpur by sub-dimensions 

Participation is the strongest sub-dimension of the three sub-dimensions under UGL (83.7) 

[3]. This shows that there is a high likelihood that decisions and policy made in Kuala 

Lumpur will reflect the will of a large number of individual. Next, the land use efficiency 

(under Governance of Urbanisation sub-dimension – 65.7) in Greater Kuala Lumpur is 1.03 

[4]. This shows the occurrence of urban sprawl. It reduces the capacity of city to generate 

economies of scale and agglomeration, thus prevent the realisation of the potential that 

urbanisation offers. Lastly, it is estimated that the tax collection of Kuala Lumpur contributed 

to 42.1% of its total revenue in year 2017. In a prosperous city, city tends to have a higher 

ability to generate its own revenue. On the other hand, the days to start a business in Malaysia 

are 19 days [5]. The high number of days required signifies that there is excessive business 

regulation which may affect the economic performance as it increases the costs of engaging 

in the formal economy. These two variables have resulted in a Municipal Financing and 

Institutional Capacity index of 45.68, making it the weak sub-dimension of GLI. 
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When comparing with other cities, the GLI of Kuala Lumpur ranked number 20 out of 47 

cities evaluated by the UN-Habitat in 2015 (see Figure 2). This shows that there is still plenty 

of room Kuala Lumpur to improve its governance to remain competitive and sustainable. 

Two Austrian cities, Melbourne and Sydney scored the highest with GLI of 93.9 and 92.4 

respectively. On the other hand, Quito (37.5), Sao Paulo (33.8) and Fortaleza (30.9) are the 

only three cities being “very weak” at their governance aspect. In terms of cities in South 

East Asia, all three cities being evaluated Manila (51.7), Jakarta (45.4) and Bangkok (45.2) 

have a GLI lower than Kuala Lumpur (GLI of other cities obtained from [6]).  

 
Figure 2. GLI of Kuala Lumpur comparing to selected cities 

 

CONCLUSION 

In conclusion, using only objective data, the GLI of Kuala Lumpur is estimated to be 

moderately solid at 65.0 and ranked number 20 amongst 47 selected cities worldwide. In 

order to increase the competitiveness of Kuala Lumpur, all three sub-dimensions, especially 

the municipality financing and institutional capacity of Kuala Lumpur should be improved. 

This includes improving the own revenue collection of KLCH as well as reducing the days 

needed to start a business.  

 

Even though we come to understand that objective data is good in the sense that the data 

produced is not bias, we should again be reminded that the objective data should not be 

generalised to reflect the overall quality of governance. This is because there are many other 

governance related variables, i.e. the confidence level of citizens towards the government and 

the control of corruption of a city which can only be obtained via perception-based polls or 

surveys. Seeing this, it is recommended that the GLI measured in this paper should be used 

together with other subjective data, to give a better and complete coverage which thus helps 

to draw a more holistic picture about the quality of governance of a city.  
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ABSTRACT 

 
Risks are inherent in construction projects but are more in BOT highway construction 

projects due to large number of participants and many agreements involved. Therefore, there 

is need to have adequate understanding of risk management capability of the parties to ensure 

risks are properly and adequately managed. This paper seeks to assess the risk management 

capability of the private sector participants executing BOT highway projects in Nigeria. This 

study used questionnaire survey to elicit information from experts who are active 

stakeholders in BOT highway construction in Nigeria. The population of the study comprises 

of government officials, contractors, concessionaires, bankers, consultant engineers and 

quantity surveyors, and academics. The study adopted stratified random sampling. Seventy-

two (72) responses were obtained from One hundred and ten (110) questionnaires 

administered. The study adopted fuzzy synthetic evaluation (FSE) method in the analysis of 

data because of its ability to handle multi attributes and multi criteria nature of the problems 

to be solved. The result indicated that private sector participant’s culture and awareness, risk 

management practice and application, risk management resources and risk management 

process are: 0.637, 0.606, 0.602 and 0.581 respectively. This indicates that their risk 

management capability is above average, though not excellent. The study concluded that 

there is need for private sector participants to further improve their risk management 

capability as being in the ‘managed’ level of risk management attribute requires further 

improvement to operate at ‘optimized’ risk management attribute in order to reap the full 

benefit of risk management.  

 

INTRODUCTION 

[1] defined maturity models “as systematic framework to carry out a comparative evaluation 

(strategically leading the organization to continuous improvement, requiring a deep 

understanding of the current position of an organization and the one that it aspires to be in the 

future”. Maturity models have evolved over time. They consist of a few stages in which the 

complexity level is increased from one to another in the searching for perfection [2]. In 

particular, [3] described a risk maturity model as a tool designed for assessing the risk 

management capability of an organization. He developed a formalized and systematic risk 

mailto:kehndefabi@yahoo.com
mailto:b-razali@utm.my
mailto:muzani@utm.my
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management maturity models to assess current risk management capability of organizations. 

[2] described a maturity model as a way for organizations to implement a formal approach to 

risk management or as a reference to compare current practices held by the company. His 

model was made up of four maturity levels (Naive, Novice, Normalized, and Natural) and 

measured the four attributes: culture, process, experience and application [4].  [5] proposed a 

model with five evaluation levels: initial, repeatable, defined, managed and optimized. All 

these models are tools that allow an organization to implement formal risk management 

processes and to set priorities for process improvement [2, 3]. 
 

Studies conducted by researchers and organisations such as [5], [6], [3] and [7] have 

demonstrated the significance of employing formalised risk management maturity models in 

measuring risk management process, culture, practice and resources. These studies developed 

several risk management maturity models ‘RM3’ as tools to systematically assess risk 

management capability of organisations on construction projects. Knowledge of the maturity 

levels on each attribute helps to identify the areas of strengths and weaknesses of 

organisations [3]. [8] examined the risk management capability of the contracting 

organization handling DBB highway projects in the Nigerian construction sector. Their paper 

adapted the technique, attributes and maturity levels of the existing ‘RM3’ to assess the risk 

management capability of the highway contractors in Nigeria. Therefore, this paper aims at 

assessing the risk management capability of private sector participants in Nigeria with a view 

to bring about improvement in the management of risks in the construction industry. 

 

MAIN RESULTS 

 

Table 1 shows the computed attribute indices (AI) for the public party on the risk 

management capability attributes. The result indicated that private party organization’s 

culture and awareness, risk management practice and application, risk management resources 

and risk management process are: 0.637, 0.606, 0.602 and 0.581 respectively. 

 

Table 1. Attributes indices and risk management capability of private party 

 

S/N Risk Management Capability Attributes Attribute Index (AI) 

1 Organization culture and awareness  0.637 

2 Risk management practice and application 0.606 

3 Risk management resources  0.602 

4 Risk management process 0.581 

 RMMI  0.607 

 Source: Authors (2017). 

It could be deduced from Table 1 that the indices are greater than 0.50 but less than 0.75. 

This implies that the maturity level of private party in all the attributes is “managed”. The 

organization has developed and implemented a formal RM system. Projects use previous 

experiences, especially for risk identification for each new project. Successes of previous 

projects can be repeated.  In general, the benefits of RM are understood in the upper levels of 

the organization. Projects employ personnel with the required RM skills who have adequate 

resources available to develop this process. The probability, impact and severity of risk 

events are measured qualitatively.  Consequent upon the maturity level of the private party in 

the 4 attributes of risk management capability, the results of FSE evaluation also revealed 

that the public party has a risk management maturity (RMMI) index of 0.607. This index is in 

the same range with the risk management capability attributes. The organization has 
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developed and implemented a formal RM system. Hence, the private party operated at 

‘Managed’ risk management maturity level. 

CONCLUSION 

 

The private sector participants are 100% ‘managed’ in all the attributes of risk management 

capability. This is an indication that there is more awareness and they are proactive in risk 

management because they know implication of running out of business in an economy that is 

struggling to provide infrastructure for its citizens. There is room for improvement as the best 

and last stage of the risk management maturity attribute is not yet achieved by the private 

sector participants in Nigeria. The optimized stage brings about effective management of 

risks and achievement of value for money which is the main goal of public-private 

partnerships. 
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ABSTRACT 

 
The global mangrove area has been decreasing over time due to the various kind of threats. 

Therefore, the analysis of mangrove at level species is required notably for better sustainable 

management and proper decision-making for conservation purpose. This study assesses the 

accuracy of different classification methods to produce mangrove species map from 

multispectral SPOT 7 satellite imagery over Kilim Karst Geoforest Park (KKGP), Langkawi, 

Malaysia. Object-based image classification was used to extract the mangrove and non-

mangrove area and after that three different pixel-based classification techniques such as 

minimum distance (MD), spectral angle mapper (SAM) and maximum likelihood 

classification (MLC) were then used to classify mangrove area at species level. These three 

supervised classification methods were performed in ENVI 5.2 software which involved the 

selection of training areas. Two dominant mangrove species were found within study area 

including from the genus of Rhizophoracae (i.e, Rhizophora muncronata and Rhizophora 

apiculata) and other species such as Brugueira parviflora, Ceriops tagal and Xylocarpus 

granatum were classified as one class. Then, classification accuracy was assessed by 

comparing the classified results with the ground data collected for this study using confusion 

matrix. Overall classification accuracy for the MLC method was approximately 90.76% and 

its Kappa statistics was 0.85 shows a strong correlation between the classification and 

validation data. The overall accuracy and Kappa statistics for SAM and MD classifiers 

indicated lower results compared to MLC. As conclusion, it can be concluded that mangrove 

species mapping using MLC classifier is more successful. 

 
Keywords: Mangrove species, Classification, Supervised, SPOT 7 

 

INTRODUCTION 

Langkawi obtained geopark status from United Nations Educational, Scientific and Cultural 

Organization (UNESCO) in July 2007. This title has boosted the number of tourists to visit 

Langkawi from year to year as well as the development of coastal zone and tourism industry 

also increase rapidly. Kilim Karst Geoforest Park (KKGP) which is situated in the northeast 

region of Langkawi island has also received positive impacts from tourism activities all this 

while. However, a number of problems have occurred related to environmental issues in this 

mailto:mkhairulhalim@gmail.comb
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area [1-5]. Riverbank erosion became worst year by year by the increasing of tourist volume 

which are using the boat services. This problem does not cause riverbank erosion only but 

also has given a negative impact on the mangrove ecosystem as shown in Figure 1. The 

erosion of Kilim riverbank occurs because of the tourist boat activities which is directly cause 

the disrupting for mangrove ecosystem and marine life. The speed of tourist boat would cause 

the huge wave to crash down the riverbank and leads to mangrove trees collapse [6].  

 

Therefore, this area should be monitored wisely so that these problems do not affect the 

geopark status as well as the existing fragile environment. In order to ensure the sustainability 

of mangrove ecosystem and its survival, it is vitally crucial to monitor this area by producing 

mangrove species map with higher accuracy. Digital image classification plays important role 

to produce mangrove map at species level with better accuracy. Recently, there are many 

algorithms or techniques of digital image classification like supervised, unsupervised, pixel-

based and object-based classification available to be used. The main aim for this study is to 

evaluate the accuracy of the mangrove species map produced by using various supervised 

digital classification approaches for environmental management purposes to reduce the 

problems stated above. The objectives of this research are to map mangrove species from 

SPOT-7 imagery using three supervised classification approaches that are Maximum 

Likelihood Classification (MLC), Minimum Distance (MD) and Spectral Angle Mapper 

(SAM) and second, to evaluate the performance of methods used in producing mangrove 

species map. The classified mangrove species map, produced by this study, can be used as 

one of tool to improve environmental management such as the preservation of the natural 

assets. 

 

MAIN RESULTS 

 

Figure 1. Mangrove species map produced using MLC, MD and SAM 

 

Mangrove species maps of Kilim derived from SPOT 7 imagery using three different 

supervised classification methods are successfully produced as shown in Figure 1. There 

are three (3) mangrove species which are most abundant and can easily be identified along 

Kilim River: Rhizophora Muncronata (RM) – in lightest green color, Rhizophora Apiculata 

(RA) – in moderate green color and others (Brugueira Parviflora, Ceriops Tagal, 

Xylocarpus Granatum, Xylocarpus Moluccensis and Acrostichum Aureum) – in dark 

green color. The overall accuracy and Kappa statistics for mangrove species classification 
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using three different supervised classification methods are illustrated in Figure 1. According 

to Figure 1, it shows that MLC approach get the highest accuracy which is approximately 

90.76% with 0.85 of Kappa statistic followed by MD, 84.03% and SAM, 68.91% with 0.74 

and 0.50 of Kappa values respectively. Based on [11], a common acceptable accuracy is 85%. 

Therefore, only MLC approach has met the acceptable value. This shows that MLC method 

can discriminate all mangrove species properly compared to MD and SAM classifier. 

 

CONCLUSION 

This work is carried out to evaluate the performance of different digital image classification 

used to produce map of mangrove at species level. The mapping is successfully performed by 

assessing the performance of MLC, MD and SAM supervised classification approaches on 

SPOT 7 imagery. The results of MLC method indicated that this classifier method can 

produce mangrove species map more accurately than MD and SAM algorithms. Furthermore, 

overall accuracy and Kappa statistics values for MLC are higher than MD and SAM. Overall, 

the presented results show that MLC method has significant capabilities and advantages in 

classifying mangrove at species level for this area. 
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ABSTRACT 

 
In the past few decades, a rapid of industrialization by increasing the noise pollution and 

provides a people's awareness to combat this issue. Here, apart from providing employment 

opportunities to workers, manufacturing industry also produces disturbing noise that is 

generated by various sources especially from the machinery. The aim of this study is to 

determine the maximum noise hazard in the industry. Initially, the reading of noise exposure 

at the manufacturing industry was achieved using the dosimeter. Then, criteria for a 

recommended standard occupation noise exposure based on NIOSH (1998) noise working 

safe condition were measured. In addition, noise exposure related to work time is also 

proposed. 
 

Keywords: Noise Level, Noise Pollution, Occupational Noise Hazard 

 

INTRODUCTION 

Noise is generally well-defined as any undesirable or unattractive sound. The ordinary human 

ear and the nervous system have the extraordinary volume to accept and perceive sound. 

Numerous diseases can impair or completely nullify normal hearing capabilities. Sensor 

neural hearing loss is one such disease that occurs which hair cells of the inner ear 

(stereocilia) lose their ability to transmit sound information to the brain. Noise-induced 

hearing loss, which is damaging to stereocilia caused by exposures to hazardous levels of 

noise, is the most common aetiology of sensor neural hearing loss [1]. Although there are 

numerous sources of hazardous noise and types of hearing impairment, workplace noise 

exposures are the best predictor of hearing impairment other than age.  

 

In past studies regarding occupational noise hazard which extracted from Voorhees et. al. [2] 

that indicates lower noise stages from different tank room also can cause problems regarding 

to noise in aquaculture. Besides, Atmaca et. al. [3] found that noise levels in industries 

including concrete traverse, cement, steel, and textile are above the permissible level of noise 

85 dBA.  

 

This study has focused on noise hazard exposure in manufacturing industry. The propose 

noise exposure related to work time is also included. 

mailto:*mzaki.kl@utm.my
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MAIN RESULTS 

Figure 1 show the noise level in four divisions in manufacturing industry including 

polishing, quality control (QC), surface treatment and CNC & CAM departments. It can 

be seen that CAM and CNC department significantly produced a highest noise level. I 

addition, the range of noise exposure was found to be approximately 75 dBA at surface 

treatment, QC and polishing departments. 

 

 
Figure 1. Noise level traces for all departments 

 

Table 1 displays the comparison of noise level recorded for the study compared to the 

exposure level recommended by NIOSH. All departments show a high noise level which 

exceeds than the recommended level. CAM and CNC department holds the highest level of 

noise exposure followed by polishing department. Immediate action should be implemented 

by the company to mitigate the noise level in all the departments.  
 

Table 1. Comparisons of noise level survey following NIOSH guideline 

Department 
LEX 

(dBA)  

Actual 

Average Shift 

Length (hr)/day* 

Permitted Shift Length 

(hr)/day 

(NIOSH, 1998)  

Polishing 74.32 11.20 > 25hr  

CAM & CNC 114.01 11.20 > 2 hours 31 minutes 

Quality Control 75.20 11.20 > 25hr 

Surface Treatment 75.60 11.20 > 25hr 
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CONCLUSION 

The noise level indicates an excess of the permissible exposure limit as stipulated in the 

NIOSH guideline. Remedial action need to be undertaken by the management on this matter. 
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ABSTRACT 
 

Tenaga Nasional Berhad (TNB) Distribution has embarked on the development of a 

Geographical Information System (GIS) since the year 2009. The scope of work is to map 

and digitize all TNB distribution electrical assets and to systematically establish the 

customer’s database.  In this study, a review on the GIS implementation was carried out at the 

Cheras TNB Distribution station.  The aim of the study is to develop a revised strategy for a 

successful GIS re-implementation in TNB Distribution electrical network based on the results 

from the review process.  The study was finally ended with the development and evaluation 

of the proposed strategize plan for the re-implementation of four GIS components which are 

system, data, business process and user.  The proposed strategy will be used to determine the 

effectiveness of the re-implementation strategies and to drive the future invasion of GIS 

application to other TNB Distribution stations in Malaysia. 

Key words: TNB – Tenaga Nasional Berhad, GIS-Geographic Information System, KSF-Key 

Success Factors, Strategy, Re-implementation,  

INTRODUCTION 

Tenaga Nasional Berhad or TNB is one of the Malaysian Government Linked Companies 

(GLCs).  Tenaga Nasional Berhad is the largest electric utility company in Malaysia and also 

the largest power company in Southeast Asia [1]. TNB's core activities are in the generation, 

transmission and distribution of electricity, thus having three divisions which are Generation, 

Transmission and Distribution. Cheras, TNB Distribution station will be the main focus for 

this case study. This station has Network Asset Profile for Year 2017 as shown in Figure 1. 

All these assets data i.e. spatial and non- spatial must be digitized inside GIS software for 

asset registration and data management purposes.  
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Figure 1. Cheras TNB Distribution Network Asset Profile for Year 2017. 

 

AIMS OF STUDY  

 

The aim of the study is to develop a revised strategy for a successful GIS re-implementation 

in TNB Distribution electrical network based on the results from the review process.  

Therefore, the objectives of this research are: 

i. To review and analyse the existing GIS implementation in TNB Distribution  

ii. To develop and evaluate strategize plan for the re-implementation of four GIS 

components which are System, Data, Business Process and Users  

iii. To analyse the revise strategies effectiveness in the re-implementation of GIS in the 

case study station. 

 

SCOPE OF STUDY –MATERIALS AND METHODS 

 

The scopes of study will focus in Cheras TNB Distribution station as the case study area for 

the re-implementation of GIS. The GIS data used will be TNB Cheras existing data in GE 

Small world from year 2009 to 2014. Materials below will be used during the case study: - 

i. TNB’s 10 years GIS Master Plan  

ii. 100 Gaps/issues report  

iii. TNB's Audit Report 2014 

iv. Survey report with TNB Cheras and GIS Project Team 

v. GIS Utilization report by TNB ICT 

vi. Functional Requirement Reports for the six (6) functions 

vii. Literature review 

viii. Benchmarking against leading practices 

 

With reference to the above documents and existing GIS data in TNB Cheras, the review will 

focus on the four (4) component of GIS which are System, Business Process, Data and User.  

During the review period, current practices in GIS was reviewed, analysed and evaluated 

based on current functions and GIS system architecture.  Workshops, meetings, interviews 

and sampling of data with core users i.e. TNB Cheras User, GIS Project Team (consist of GIS 

TNB Distribution Project team and ICT team) were carried out. The identified strategies are 

planned and developed in the re-implementation process. During the re-implementation 

period, Project Management Methods and Agile Scrum Method are used for continuous 

monitoring the effectiveness of the strategies during the re-implementation phase until project 

deliverable. 

 

 



 

SCIENCE AND TECHNOLOGY                                                                                  718 

MAIN FINDINGS AND BRIEF ANALYSIS OF THE STUDY 

The main findings after the review based on the four components of GIS are: 

i. Process: 

Ambitious numbers of functions i.e. fifteen (15) that are being developed and will 

be deployed with minimal stabilization period and steep learning curve.  

ii. Systems and Tools: 

Data model and system were highly customized 

iii. Data management: 

Challenges in execution of data collection and data digitization, Inadequate 

enforcement of data maintenance, Inadequate tools to monitor data quality and etc. 

iv. User (staff of TNB Cheras & GIS TNB Distribution Project): 

Insufficient Project Champions, poor communication and etc. 

 

To analyse the revise strategies effectiveness in the re-implementation of GIS, key 

successful factor (KSF) need to be identified, developed and measured for the four GIS 

components.  The KSF can be carried out via survey, interview and audit. 

 

CONCLUSION 

 

System Usability Scale will be used for measuring the outcome of KSF. The outcome of the 

overall survey will indicate the successfulness of the Project as shown in Figure2. 

 

 
Figure 2. Summary of Key Success Factor 
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ABSTRACT 

 
There had been increasing number of child-centred destination established in the city with the 

concept of edutainment as to fulfil the needs of alpha generation. Emphasizing on three 

combined elements of personalized learning, fun and play, edutainment concept is seen as 

new approach. This is to enhance lifelong learning for the future generation who heavily 

depending on the advancement and incorporation of technologies to cultivate their intelligent 

growth. Consequently, the establishment of demand from the preschool operators can be seen 

through the growing number of excursion and field trip activities organized for children. 

However, less was examined as to what extend the concept of city edutainment fit into the 

needs of the educational purposes programs. Therefore, it is important to understand as to 

how the existing informal educational settings should transform to meet the needs of the 

alpha generation either by city population or outbound tourist. Hence, the understandings by 

the city governance is a must in developing and evaluating policy related to edutainment as to 

ensure the preferences for education-based infrastructures and learning meet the needs. Thus, 

this paper will discuss the fundamental ability of the city that makes it qualify as edutainment 

destination with the specific reference to the demand from preschool education in presenting 

the alpha generation. This including the characteristics of alpha generation, the needs from 

the preschool education and the city prospects as edutainment informal learning setting. In 

this case, edutainment facilities are important elements for both urban planning and education 

which indirectly contribute to the opportunity to explore real learning experience beyond the 

classroom and shape a better quality of life for future generation. 

 
Key words: Edutainment City, Preschool Education, Alpha Generation 

 

INTRODUCTION 

Recently, the tourism industry had been focusing on the provision of branded theme park and 

waterpark destination to secure its position as Asia’s preferred family holiday destination. 

Attractions such as LEGOLAND Malaysia, Movie Animation Park Studios and Nicklodeon 

Lost Lagoon are one of the main tourism product used to promote tourism in Malaysia among 

inbound and outbound tourists. However, behind the two alternatives, attention should also 
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be given to the new generation of indoor attractions. Looking at the increasing trends of the 

provision of indoor attractions, it shows that there is a huge potential of the market to 

contribute to the economic growth of the nation. According to [1], the new generation of 

indoor attraction considers four major trends of new types of tourism attraction such as active 

play, edutainment, lifestyle-driven and IP-based attraction. This paper will discuss more on 

edutainment attraction as the trends on the provision of child-centered destination with the 

concept of edutainment is growing especially in big cities such as Kuala Lumpur, Penang and 

Johor Bahru. In Kuala Lumpur, several edutainment destinations include Kidzania, 

Petrosains, Aquaria KLCC, Dinoscovery and Little Kingdom while in Johor Bahru, the 

destination include Big Boss N’ Land, G-Kids Theme park and Fanpekka.  

 

Since the tourism industry had shifted from labour-based to knowledge-based industry, the 

needs of consumer ‘attitudes and expectations also change where learning had started to 

becoming part of leisure time especially for the Generation Alpha. As a result, there are 

several pre-schools who had started to organized excursion and field trip activities for the 

students to gain experiential learning from the informal educational settings. However, less 

was examined as to what extend the concept of city edutainment fit into the needs of the 

educational purpose programs. Therefore, it is important to understand as to how the existing 

informal educational settings should transform to meet the needs of the alpha generation 

either by city population or outbound tourist. Thus, this paper will discuss the fundamental 

ability of the city that makes it qualify as edutainment destination with the specific reference 

to the demand from preschool education in presenting the alpha generation. This including 

the characteristics of alpha generation, the needs from the preschool education and the city 

prospects as edutainment informal learning setting. 

 

FINDINGS 

  

Early childhood education is currently improving to meet the needs of the preschool 

students based on their preferences through the early childhood development 

characteristics. One of the step taken by the preschool operator is by combining formal 

and non-formal learning as it will diverse the learning experiences and helps the student 

to gain more knowledge from different educational settings as well as improving the early 

childhood development growth. The demand for non-formal learning can be seen from the 

provision of fieldtrips and excursion activities conducted by the preschool operators to 

the informal educational settings such as science center, museums and zoos. However, 

due to the transition of generation, there is a slightly change in way of choosing 

destination for the non-formal learning and informal learning. Generation Alpha is the 

current generation where children started to turn to digital devices for learning, 

interaction and play. Currently, they are more demanding in terms of the attraction’s 

feature. They want more physical experience, fun, interactive and responsive environment 

for them to experience effective non-formal and informal learning. Thus, it can be seen 

from the increasing number in the provision of edutainment attraction especially in the 

cities in form of location-based edutainment. 

 

However, limited research had been done on the characteristics of edutainment leisure 

destination that satisfy the needs of the early childhood level especially preschool student 

in order for them to gain knowledge and enhance their development growth in out -of-

school settings. [2] and [3] had highlighted the characteristics of edutainment destination. 

However, it does not being interpreted in terms of physical characteristic that will help in 

designing and providing destination according to the needs of this new generation. 
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Therefore, further study need to be done on the physical characteristic of edutainment 

leisure destination based on the needs of Generation Alpha to create a better function of 

the city and at the same time benefits physical, economic and social development of the 

city. There are several efforts had been made to describe edutainment in terms of physical 

characteristics. However, it only limited to formal learning without taking into 

consideration on how city can serve the inbound and outbound population and vistors in 

terms of education embedded in leisure place. 

 

CONCLUSION 

 

In conclusion, the trends of edutainment attraction and the provision of excursion as well as 

field trips activities among preschool students have triggered the needs to provide informal 

educational settings that comply with the demand from the Generation Alpha. It does not 

only provide learning but also create an environment for the students to be able to learn in the 

most fun and enjoyable way. It is also one of the effective learning strategy to gain variety of 

knowledge aside from fixed curriculum taught in school. Thus, edutainment facilities are 

important elements for both urban planning and education where it will indirectly contribute 

to the opportunity to explore real learning experience beyond the classroom and shape a 

better quality of life for future generation. Hence, further study needs to be done on how city 

can fit into the educational purpose programs through the information on physical 

characteristic of edutainment and how it will influence physical settings, urban economic and 

social development. 
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ABSTRACT 

 
Procurement particularly in the construction industry is obviously important and cannot be 

played down because it constitute every phase of a project delivery system. Procurement 

involves the process of selecting vendors, establishing payment terms, strategic vetting, and 

selection, the negotiation of contracts and actual purchasing of goods. The low-bid system 

has remained the most popular procurement system globally and in Nigeria and lacks 

transparency and accountability. Therefore, there is a need to stabilise the procurement 

system in Nigeria by transferring the risk and control to contractors who must act in the best 

interest of the client by the use of best value performance information procurement system in 

selecting contractors. This paper aimed at exploring those factors that can act as a barrier to 

the implementation of the innovative procurement system and their relative influence. A total 

314 questionnaires were distributed to 5 professionals in the construction industry in Nigeria; 

they are Architects, Quantity Surveyors, Civil Engineers, Builders and Services Engineers. 

The data collected where presented and analysed using descriptive analysis: cross tabulation, 

exploratory factor analysis and mean score ranking using statistical Package for Social 

Sciences (SPSS) version 24 and Microsoft Excel respectively. Likert scaling was used to 

measure the level of agreement of the respondents. The paper found out that the social factor, 

Political factor, Procurement Environment factors and the cultural factor in the construction 

industry ranked 1, 2, 3 and 4 respectively and these factors have a very strong relative 

influence on hindering the implementation of BVPIPS in the Nigerian construction industry 

as each has an average mean score value that is > 3.5. Therefore, there is the need to make 

better these factors in the Nigerian construction industry so as to accommodate innovative 

approaches such as BVPIPS to improve project delivery in Nigeria.  

 
Keywords: Best Value Performance Information Procurement System (BVPIPS), Construction 
Industry, Project Delivery, Procurement and Nigeria 

 

INTRODUCTION 

For years past lots of changes has come about within the construction industry. Different 

project delivery systems were proposed such as the traditional (low-bid), design-bid-build, 

Construction Management at risk, etc. [1] The variants of procurement methods available 

today where developed from the need to improve project delivery in construction, that is, 

projects being completed within budget and time [2]. The procurement methods are being 
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emphasised particularly on optimising all the key performance indicators (KPI) involved in 

project delivery these are: time, cost and quality [3]. Procuring projects in these constraints 

has continually being a challenge to the design team, the contractors, and managers of 

investments [4]. “Traditionally, the procurement approach used focuses on the low-bid 

system which can be a timely process to produce the full contract documentation. [5]. This is 

the most practised in Nigeria.  

 

The importance of contractor selection is mostly underestimated and neglected in 

construction [6]. Selecting a contractor is a risk management process for the fact that the 

duly selected should be competent to bear portions of the risks in the project. As 

construction projects become more complex, so also is the contractor selection process as 

observed by [7]  

 

There is the need to stabilise the procurement system in Nigeria by transferring the risk 

and control to contractors who must act in the best interest of the client by the use of best 

value performance information procurement system (BVPIPS) in selecting contractors. 

This new initiative in best value procurement can bring about transparency and 

accountability and the risk management orientation of the PIPS structure disengages 

relationships, inaccurate expectations, bureaucratic and political actions [8]. The main 

advantage of Best Value is that it identifies expertise as the only factor that can minimise 

the risk of non-performance and any attempt to manage and control a contractor is 

inefficient and costly” [9]. In the course of this study some factors have being identified 

to be barriers or factors that can hinder the implementation of BVPIPS in the Nigerian 

construction industry and have being ranked to show their relative influence to hindering 

the implementation of BVPIPS. 

 

MAIN RESULTS 

 

From table 1 SF1 –SF4 are: Lack of flexibility to accommodate the adoption of BVP/PIPS, 

Lack of BVP/PIPS knowledge, Absence of local BVP/PIPS guidelines, Lack of willingness 

to accept changes and new innovations respectively. CF1-CF6 are: Inability of client to use 

an Expert Contractor, Stakeholders resistance to accept new innovations, Lack of 

commitment to implement BVP/PIPS, Lack of encouragement on the part of government, 

Inadequate facilitation skills and training, Client and Contractors reluctance to self-

development and training regularly respectively. PEF1 –PEF4 are: Contractors’ non-

involvement from the beginning of the project, Difficulty in the involvement of decision 

makers and other key partners in BVP/PIPS, Lack of BVP/PIPS experts, Lack of 

transparency and accountability respectively and PF1 –PF2 are: Lack of political will of the 

government and Lack of legislation which provides BVP/PIPS application in the construction 

industry respectively.   
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Table 1. Mean Score Ranking of the Hindering Factors of PIPS Implementation 

 

 
 

CONCLUSION 

The findings indicated that all these hindering factors have a very strong relative influence on 

hindering the implementation of BVPIPS in the Nigerian construction industry as each has an 

average mean score value that is > 3.5 with the social factor, Political factor, Procurement 

Environment factors and the cultural factor in the construction industry ranked 1, 2, 3 and 4 

respectively. Therefore, there is the need to make better these factors in the Nigerian 

construction industry so as to accommodate innovative approaches such as BVPIPS to 

improve project delivery in Nigeria.  
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ABSTRACT 
 

Liquid hand soap belongs to house hold product that may contain triclosan as an antiseptique 

/ disinfectant. From the safety aspect, the concentration of triclosan should not be too high 

because it may potentially cause skin irritation. However, this concentration should be high 

enough to achieve disinfection efectivity and or inhibiton of microbe growth when the 

preparation is used. The aim of this research was to obtain an analytical method to 

determination of triclosan applicable for routine analysis of this compound in liquid hand 

soap. Triclosan which is a phenolic compound with nucleophilic properties was reacted with 

an electrophilic diazonium salt obtained from diazotation of 4-amino-1-naphthalenesulfonic 

acid with nitrous acid. The reaction was an electrophilic aromatic substitution resulted in a 

diazo dye giving maximum absorbance at 515 nm and hence could be measured 

spectrophometrically. The method was validated and then applied for determination of 

triclosan in liquid hand soap samples with simple formulation. Measurements of triclosan 

standard solutions resulted in a calibration curve with a linear regression equation of y = 

0.0560x – 0.2629 and r value of 0.9981. Instrumental limit of detection (LOD) and limit of 

quantification (LOQ) were 1.22 and 3.63 mg/L, respectively, while intra- and inter-day 

relative standard deviation (RSD) of the method were 0.16 and 0.26%, respectively. 

Percentage recoveries of the method at the spike concentrations of 500, 1000, and 3000 mg/L 

were 105.36, 105.36 and 103.86 %, respectively. The concentration of triclosan in liquid 

hand soap samples number 7, 8, 9, were 998, 491 and 488 mg/L or equivalent to 99, 98 and 

97 % of label claim. Based on overall results, it was concluded that an analytical method for 

determination of triclosan in liquid hand soap with simple formulation was successfully 

obtained and can be applied for routine determination of triclosan in this preparation. 

 

Key words: Triclosan, Diazotation, Spectrofotometry UV-VIS, Handsoap 
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INTRODUCTION 

 

Soap is one of the basic needs of the society in daily activities and included in the household 

product. Soap works as a cleanser that function to separated and emulsifying oils and other 

impurities. From its physical form, the most widely used soap is solid and liquid soap 

products. Currently, liquid soap p is more used by the society than solid soap. In solid soap 

products, the skin hands is often in direct contact with the product so it is prone to 

contaminants (eg bacteria) and is susceptible to drought compared with liquid soap 

preparations. In solid or liquid soap product, usually added antibacterial agent such as 

Triclosan, Triclocarban, cresol, phenol and chloxylenol which function as an antiseptic or 

disinfectant (Soehatmo, dkk. 2014). 

 

In recent years liquid hand soap products containing triclosan as an antiseptic/disinfectant 

tend to increase. This causes concerns about the dangers of triclosan that enter the 

environment and the potential for negative impacts on human health and the environment. In 

terms of safety, the levels of triclosan was not been too high because of the potential to cause 

skin irritation however, the levels of these substances must be sufficient for the effectiveness 

of disinfectants and/or microbial growth at the time of product used could be achieved 

(Soehatmo, dkk. 2014). 

 

Household Products containing biocide are widely circulated or used by the community. 

However, supervision of the dosage of biocidal use and quality assurance of the product has 

not been effectively carried out, especially in regard to laboratory product testing. 

Meanwhile, law enforcement and quality control require a valid method of analysis. In this 

connection, it is necessary to develop an analytical method for the determination of a biocide 

agent containing the substance in a product. Liquid hand washing soap products Household 

Health Supplies (PKRT) is widely used and can be added as triclosan biocide. Structurally 

triclosan has physicochemical characteristics that can absorb ultraviolet light but its 

absorptivity is weak so that if directly determined the sensitivity of the method becomes low. 

On the other hand the formulation of liquid hand washing soap can be very complex so that 

the matrix can also decrease the sensitivity and selectivity of the method. Chemically 

triclosan is a phenol compound so that the absortivity of the compound can be increased 

through the reaction of derivatization into a colored compound. The diazotation method is 

commonly used for the derivatization of phenol compounds or aromatic amines into colored 

compounds. The formation of colored compounds is common batochromic phenomena 

accompanied by hipsochromik so that the absorptivity of the derivative compounds will also 

increase. This study aims to obtain a method of determining triclosan level analysis which 

can be used for routine analysis of the substance in liquid hand washing preparation. 
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MAIN RESULTS 

 

 
Figure 1. Visible spectrum absorbation maximum of complex azo dye of 4-amino-1-

naphthalenesulfonic acid and tricolsan at 515 nm. 

Table 1. Evaluation date of precision study 

 

Precision 

Meansured conc (mg/L) on 

measurement to Precision Meansured conce (mg/L) on day to 

1 2 3 1 2 3 

intraday 

14,0179 13,8393 13,8750 

interday 

14,1964 14,0714 14,0893 

14,0607 13,8911 13,9179 14,2482 14,0696 14,0964 

14,0232 13,8911 13,9179 14,2482 14,0696 14,0964 

14,0786 13,9000 13,9071 14,2571 14,0786 14,1036 

14,0804 13,9107 13,9214 14,2679 14,0893 14,1000 

14,0804 13,9000 13,8964 14,2571 14,0786 14,0929 

Median 14,0135 Median 14,1395 

SD 0,0228 SD 0,0183 

KV 0,1623 KV 0,2595 

 

Table 2. Evaluation data of accuracy study 

 
Spiked standar 

(μg/Kg) 
Absorbation 

 (n=3) 
Meansured 

concentration(μg/L) 
Percen recovery (%) 

500 0,4113 526,70 105,36 

1000 0,5237 1053,64 105,36 

3000 1,3232 3115,67 103,86 

 

Table 3. Analytical results of some personal care products 

 
Sample Meansured 

concentration(μg/L) 

Sample Meansured 

concentration(μg/L) 

1 TD 6 TD 

2 TD 7 998 

3 TD 8 491 
4 TD 9 488 

5 TD 10 TD 

 

CONCLUSION 

 

This method can be used for routine liquid soap analysis so it can save operational cost. this 

method can be developed for triclocarbons that have been banned by EFA. 
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ABSTRACT 

 
Millennial is known to be the generations that strongly empowered by technologies that 

apparently had altered the pattern of their consumption habits to shape a new form of tourist 

market. The great incursion of technology on millennial does not only mediates the 

experience formation at destination, instead provide added value and emotional impact 

through its cognitive stimulation and experience co-creation possibilities. As the key 

instrument for experience enhancement, mobile technologies support users' needs of on-site 

information, virtually connect tourism providers and consumers, and unfold destination 

uniqueness. These in turn allow co-creation of tourist experience through satisfaction of 

millennial's addiction of connectivity. Virtual connectivity seems to create new form of 

affective attachment, through which millennial are emotionally bonded to the place due to the 

intensity of technological engagement. Consequently, instead of tourist-destination encounter 

per se, technological experience is potentially classified as the third aspects that dictate 

experience development, especially among millennial travellers. Existing literatures indicates 

that millennial strong engagement with virtual platform is capable to manipulate their on-site 

emotional experience, which apparently changing the conventional way of tourist 

experiencing the destination. Nevertheless, the significant of millennial's technological 

engagement towards their destination emotional experience is still open for debates. 

Pertaining to this situation, this conceptual paper is attempted to understand the influence of 

technology in the enhancement of emotional experience, specifically among millennial 

travellers, in better understanding the evolving demand of the new generations tourist from 

psychological perspective.  
 

Key words: Virtual connection, technological engagement, emotional experience 

 

INTRODUCTION 

It is known that millennial are natively digital and demanding for constant connection with 

virtual media, including social media and online services. Millennial are more likely to refer 

mailto:firstauthorsname@aaaa.bbb
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to online sources as their "addiction to connectivity" give a form of enjoyment which 

reflected through the constant sharing of real time experience during travel [1]. Unlike the 

older generations, this new breed of travellers educating themselves through online 

information and virtual connection, in having more control over their destination experience. 

Their satisfaction subjected to the possibility of sharing of real-time travel experience to 

friends and families as well as capturing 'instagram-worthy' photos and media to represent 

memorable moments during travel. Şchiopu et al. [2] in their study highlighted that 

communication and photo viewing and sharing became the main reason for millennial use of 

social media platform during travel. This consequently reflects the value of on-site virtual 

connectivity to this new generation tourist, which represents the significant of technological 

engagement throughout their travel process.        

 

Thriving importance of technology on interpretation of tourism destination extending the 

need for development of mobile travel guide to better connect tourist with destination 

virtually. With strong engagement of millennial towards virtual connection, the industry sees 

technology-based services as giving value-added quality by offering interactivity and 

entertainment that suit demand of the modern creative tourist [2]. The fact that travellers are 

constantly in mobile and in instant need of precise information, making the use of mobile 

virtual platform to be more essential than ever. Looking from the perspective of geographic 

cognition, technological engagement significantly influence experience in two dimensions: 

(1) sensory, affective and social experience and (2) cognitive and bodily experience [3], 

which reflecting the development of emotional connection with destination through the sole 

use of online source.       

 

Although the enhancement of experience and experience co-creation has been studied widely, 

limited research has been done to investigate technology-emotion relationship on experience 

development [4]. This paper therefore is constructed to conceptually discuss how 

technological engagement influence millennial emotional experience at destination and 

developing a new form of technology-enhanced experience. For this purpose, this paper 

reviewed the motivation and behaviour of millennial travellers to clarify the evolving 

emotional experience of the new generation tourist, in relation to their strong and continuous 

engagement of virtual media, as well as exploring its impact towards their on-site travel 

behaviour and satisfaction. It then presents the correlation of technology engagement and 

emotional experience, which conceptually generating the new dimension of experience 

commonly known as technology enhanced experience. 

 

MAIN RESULTS 

 
Figure 1. Technology-emotion experience matrix (adapted from [5] and [6]). 
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CONCLUSION 

This paper has provided discussion on the evolution of experience development resulted from 

the millennial traveller’s behaviour and preference. Review of existing literature suggested 

that on-site technological engagement develop emotional experience and improves 

destination interaction. As limited studies discussing the direct influence of technological 

usage on tourist emotion, this conceptual paper is thus directed to assess millennial constant 

demand of virtual connectivity on their emotional connection to destination during travel. 

The contribution of this paper is to clarify impact of on-site digital connection on intensity of 

destination affective attachment, which suggests the need to optimally utilised virtual 

platform to improve millennial destination engagement and positively manipulate emotional 

experience. It is being expected from this study to provides implication for the development 

and improvement of destination interpretation system, theoretically and practically.   
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ABSTRACT 

 
As at the dawn of the 21st century where citizens have problems in making their settlement to 

be more aged friendly and the number of an ageing nation is kept increasing, a framework of 

senior cohousing is emerged to introduce. In most European countries cohousing has been 

established in housing, care and support options for senior residents. However least of 

literature has detailed the implementation of this concept from the Muslim point of view. Due 

to this concept is flexible in nature and can fit locality culture, therefore cohousing can be 

used as a mechanism in promoting community living among Muslims while maintaining their 

beliefs. The study concern is to integrate the elements of cohousing in the context of Muslim 

elderly needs. A questionnaire survey was distributed to 411 of Muslim elderly within 10th 

district of Johor to gain their point of view. A descriptive analyses and Likert scale were used 

to tap the frequency level of cohousing elements followed by the suggestion of cohousing 

framework. Finding suggests that the senior cohousing is significant to influence active living 

among Muslim elderly. However, there is a certain element that needs to details in tuned to 

the practicability for Muslim living. As such elements of religiosity and privacy are essential 

to ponder in maintaining their spiritual needs.  The outcome of this study will be useful for all 

property practitioners, community and policymaker to enhance their understanding of 

Muslim ageing and how it may support their active and independent living. As nowadays the 

elders are healthier, financially stable and educated, their living option during retired should 

be expanded. Senior cohousing may represent a good alternative living to be proposed for the 

next ageing generation in Malaysia. 

Key words: Cohousing, Muslim living, Active ageing, Muslim Ageing 

 

INTRODUCTION 

While discussing the specific relation between housing and elderly active living, it may 

implicate a different view from numerous of a respected scholar. One of it is regarding 

getting healthy living. As mentioned by Oswald & Wahl, (2004) housing and elderly have a 

direct impact on the healthy life with support from environment and social-cultural. This 

statement also supported by Iwarsson, et al, (2007) highlighted the close interrelation of both 
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and the importance of promoting the home environment. As the main objective of aged 

environment devoted by the scholars is wanted this elderly stay independent in a healthy 

environment within their place and community, therefore this study further enrolled the 

housing option for elderly alternative living through community neighbourhood, called a 

cohousing. Cohousing is one of the retirement home concepts which have been practised by a 

number of European countries to eliminate social isolation and encourage independent living 

among the elderly. Furthermore, with the increasing number of Malaysian ageing especially 

Malay and Muslim community, the needs of housing concept that can meet the cultural and 

compile with Islamic principles is great to be studied. 

The idea of forming cohousing came from Denmark in the mid-1960s by an architect, with 

only two communities arising from 1970 to 1973 [Maria, 2015]. The idea was accepted and 

started to spread to other parts of Northern Europe, North America, Great Britain, Australia, 

New Zealand and Japan [Kathryn, 2011; Ruiu, 2015; Williams, 2008]. Cohousing is currently 

presumed as a better option to be considered in establishing a sustainable society since it 

offers people to access and share the ownership in a communal place, supportive cohouser 

members, and greater social responsibility for sustainability and to enjoy the meaning of 

being a community. Meanwhile, the fundamental characteristics of cohousing are based on 

these 6 elements; participatory process; neighbourhood design; common facilities; resident 

management; absence of hierarchy; and lastly, the sixth criteria are no shared economy. 

These elements are only a basic idea of Cohousing and not rigid to be followed as it may vary 

depending on the suitability of the locality. Meanwhile, due to this concept is widely 

applicable in western country; therefore, the practicability to implement towards Muslim 

living can be questioned. Thus, the main objective of this study is to verify the significant 

relation of active ageing and cohousing in perceiving Muslim active living. To extend this 

objective, this research tries to propose senior cohousing elements that can fulfil the spiritual 

needs of active ageing Muslim based on the mentioned elements. Data collected 

quantitatively among Muslim elderly to tap their opinion and interest of study area. 

MAIN RESULTS 

Since this survey is objectively want to look at the applicability of cohousing elements 

towards Muslim elderly living, therefore a questionnaire survey was conducted by used 

random sampling. It was distributed among 411 of Muslim elderly within 10th district of 

Johor to gain their point of view and analysed quantitatively through descriptive analysis. 

Result reveals that there are no much differences of cohousing elements practicing 

worldwide and Muslim requirement as its main characteristic and concept is similar to 

Islamic neighborhood living. However, this study suggests that there should have priority in 

maintaining the belief and local culture especially in terms of the design of neighbourhood 

and privacy level. As such, in designing housing and neighborhood, the privacy and 

modesty should supplement as a way of Islam. Spiritual and religious activity can be the 

other part of main criteria in planning cohousing development as this activity may 

influence active living among them. Figure 1 indicates the suggestion of cohousing 

framework for Muslim active ageing. 
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Figure 1. Conceptual framework of Muslim cohousing 

 

CONCLUSION 

As the number of Malay and Muslim is expecting to reach over 20 million in the year 2050, 

and Islam is Malaysia's official religion, it showed Muslim elderly will be the bigger market 

in promoting cohousing since their number contributes more than half of total population. 

Since this concept is new to Malaysian and there is least of literature on cohousing for 

Muslim, therefore this study had proposed the variables that influence active ageing living 

through cohousing for Muslim. Due to its practicability, and have a positive view from the 

respective respondent, therefore it is suggested to detailing of its implementation and 

development process to the next research. This implication of study will tap the interest of 

housing industry to look over on the other alternative of ageing living especially for Muslim 

where their needs may not be fully addressed before this.  
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ABSTRACT 

 
Astaxanthin is a natural carotenoid with strong antioxidant characteristics (super antioxidant). 

Methods of Self Nano Emulsifying Drug Delivery System (SNEDDS) used for the 

manufacture of a drug delivery system in the form of nanoemulsion. The optimization of  

SNE astaxanthin formula has been done by variation of ratio 1:1:1, 1:2:1, 1:4:1, 1:6:1, 1:8:1, 

1:1:8, 1:1:6, 1:1:4, 1:1:2 (%, v/v). Sunflower oil as oil phase, Cremofhor RH40 and PEG 400 

as surfactant and co-surfactant, the results showed that SNE astaxanthin formula on ratio of 

1:8:1 produce a clear solution, was used to make SNE Astaxanthin. In the selected 

astaxanthin SNE formulation ratio 1:8:1 and have it has physical stability with astaxanthin 

nanoemulsion characteristic that is particle size 17.67 nm; indeks polidispersitas 0.437; 

Potential zeta -5.38; and aggregate efficiency of 81.50%. SNE gel astaxanthin has a clear 

visual appearance of orange, with a pH value of 5.5, homogeneous and has good scattering, 

and stable based on cycling test. From the results of this study can be concluded that SNE 

astaxanthin gel preparation is entered into the category of good and stable preparations. 

Keywords: Astaxanthin, SNEEDS, Gel 
 

INTRODUCTION 

Astaxanthin is a natural carotenoid with strong antioxidant characteristics 

(superantioxsidant), because it has not activity like as vitamin A and it is one of  Xantofil 

(Xanthophylls) group. Astaxanthin is a fat soluble pigment synthesized of plants and some 

algae species (Winarsi, H. 2007). The bioavailability of some highly lipophilic carotenoids 

are low. The values were varies start from less than 10% to over 50% of raw vegetables in 

oil-containing preparations. The limited factor of the compounds absorption is the saturation 

of carotenoids to enter the  micelles of  bile ducts in the gastrointestinal tract at high doses 

(Parker, 1996). 

 

The Increase of carotenoids bioavailability  after administration along fat is because of 

carotenoid conjugation into micelles of bile salt. The low levels of astaxanthin bioavailability 

are due to the degradation of astaxanthin elimination in the gastrointestinal tract and the 

possibility of first pass metabolism (Hye D.C., et al, 2010). Preparation of astaxanthin SNE 
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was intended to increase astaxanthin hydrophilicity and the stability of the compound, and 

then the preparation of transdermal gels of the active ingredient compounds with nanometer 

size was aimed to avoid first pass metabolism and  increase the availability of medicinal 

drugs in the body as a superantixidant source, therefore SNE Astaxanthin was made with 

application on transdermal gel preparations. 

 

Transdermal drug is a form of drug delivery system by paste the drug into the skin. 

Transdermal drug delivery routes are an alternative route for some drugs, as they have several 

advantages such as long-term drug effects, constant dose drug release, easy use, and reduced 

frequency of drug delivery (Khan et al., 2012). From the above background, astaxanthin 

formulation and characterization was made by using SNEDDS method to increase 

astaxanthin hydrophilicity and the stability of the compound and then be formulated in 

transdermal gel preparation form. 

 

MAIN RESULTS 

 

                                                                                                                                          
Figure 1.  Visualization of SNE Astaxanthin with ratio (1:8:1) 

 

Parameter Results 

Average globul diameter(nm) 17.67 

  D10  10.20 

  D50 14.40 

  D90 21.70 

 Polidispersity index 0.078 

Zeta potensial (mV) -5.38 

entrapment efficiency(%) 81.50 

 

Figure 2. The results of physical evaluation of mixed SNE astaxanthin optimization  

 

 

 

 

 

 

        

 

Figure 3. The result of normal size distribution curve. Sun flower oil:Kolliphor RH40:PEG 

400 (1:8:1). 

                                   
Figure 4. The result of globul morphology of SNE Astaxanthin 
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Figure 5. The result of visual appearance  SNE Astaxanthin 

 

parameter result 

Organoleptic Transparant 

pH 5.5 

Viscosity  9600 cps 

Stability stable 

Homogeneity homogeneous 

 

Figure 6. The result of evaluation of  transdermal  gel SNE Astaxanthin 

                         

CONCLUSION 

 

The best formula of SNE astaxanthin transdermal gel with  the characteristic and the stability 

requirements is the transdermal gel of SNE Astaxanthin with the ratio of the oil phase ratio: 

surfactant: co-surfactant with a ratio of 1: 8: 1 
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ABSTRACT 

 
In Indonesia mareme leaf is one of the potential herbal medicine that widely use as a 

traditional medicine for diarrhea. The plant of Glochidion genus also have an antioxidant 

activity and the phenol is one of the compounds that has this activity.  The objective of the 

study are to determine antioxidant activity using DPPH radical and the content of total 

phenolic in methanolic extract of mareme leaf. The leaf was extracted using reflux methods 

with gradient solvent (n-hexane, ethyl acetate and methanol). The results of the study showed 

the qualitative determination of antioxidant activity of methanolic extract of mareme leaf that 

using methanol:chloroform:ethyl acetate eluent (1:4:10) which is sprayed by DPPH was 

produce a yellow patch with a purple background seen in visible light. Furthermore the 

results quantitative determination showed the methanolic extract of mareme leaf produced 

high antioxidant activity with IC50 4,457 (µg/ml), while ascorbic acid  as a control produced 

3,453 (µg/ml). The total phenolic content of methanolic extract of mareme leaf was 

58.61±0.23 % (Tannic Acid Equivalent). 

 
Key words: Leaf, Glochidion borneense (Mull.Arg.) Boerl.), antioxidant activity, DPPH, total 

phenolic 

 

INTRODUCTION 

Mareme is one of the plants that belong to the familiy of Euphorbiaceae and belong to the 

genus of Glochidion. In indonesia especially in Sunda Tribe this plant often consumed by 

community as a fresh vegetables. Furthermore, this plant is widely use a an empirical 

medicinal plant for diarrhea. In addition, based on Zafrul Azam research [1] from Dhaka 

Bangladesh University, this plants showed an antioxidant activity (DPPH). 

 

Antioxidants compound have an important role in health. The main character of antioxidants 

compound are the ability to neutralize the free radical. Antioxidants compound that produced 

by the plants such as vitamin C, vitamin E, karoten, phenolic group  especially poliphenol 

and flavonoid known to reduce of the disease [2] 
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Determination of antioxidant activity with DPPH free radical scavenging method was 

aimed to measure total antioxidant capacity in extract by UV-Vis spectrophotometry [3] 

while, total phenolic determination was performed by using Folin-Ciocalteu reagent and 

tannic acid as a comparator. Total phenolic was calculated using a linear regression 

equation of the calibration curve of tannic acid and calculated as a tannic equivalent of 

100 grams of extract (g TAE / 100 g). 

 

MAIN RESULTS 

 
Figure 1.  Antioxidant activity of methanolic extract of Mareme Leaf which is sprayed by 

DPPH 0,2% with Thin Layer Chromatography 

 

Table 1. IC50 values of methanol extracts and ascorbic acid  
 

Sample Conc.(µg/ml) Inhibition (%) Linier 

regresion 

IC50 

(µg/ml) 

Activity 

Ascorbic 

acid 

1 

2 

3 

4 
5 

6 

31.210 

37.203 

46.941 

54.182 
62.671 

70.034 

 

Y= 7.9357x 

+ 22.597 

R2 = 0.9977 
 

3,453 

 
Very Strong 

Methanolic 

extract 

2 

3 

4 

5 

6 

7 

30.026 

37.336 

47.389 

53.133 

63.185 

71.018 

 

y = 8.2357x 

+ 13.287 

R² = 0.9968 

 

 

4,457 Very Strong 

 

 
 

Figure 2. Regresion linier curve of tannic acid 
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Table 2. Result of Tannin determination from methanolic extract of Mareme Leaf  

 

Concentration (µg/ml) absorbance Phenolic content (%) 

 

150 

0.660 52.81 

0.661 58.53 

0.663 58.87 

 58.61±0.23 

 

 

CONCLUSION 

 

The results showed the qualitative determination using TLC of antioxidant activity from 

methanolic extract of mareme leaf that using methanol:chloroform:ethyl acetate eluent 

(1:4:10) which is sprayed DPPH 0,2%  produced a yellow patch with a purple background 

seen in visible light. Furthermore the results quantitative determination showed the 

methanolic extract of mareme leaf produce high antioxidant activity with IC50 4,457 (µg/ml), 

while ascorbic acid as a control produced 3,453 (µg/ml). The total phenolic content of 

methanolic extract of mareme leaf was 58.61±0.23 % (Tannic Acid Equivalent). 
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ABSTRACT 

 
Secondary education is the final phase of education before pursuing into higher education or 

career. This is closely linked to the performance of the students in achieving excellence and it 

can be measured through the mastery of the subjects. In response to this necessity, different 

machine learning techniques can be used to improve the student’s performance. Although 

there are so many benchmarks, there are still very few experiments carried out on an initial 

classification stage to determine the efficiency of classifiers. Therefore, this research aims to 

conduct efficiency test on classifiers using student performance data for two subjects, 

Mathematics and Portuguese from two Portugal secondary schools. The classifiers used in 

this research are Random Forest (RF), Decision Tree (DT), Support Vector Machine (SVM) 

and Deep Neural Network (DNN). All these classifiers have its own efficiency and have an 

important role in identifying the set of populations based on the training dataset. The 

efficiency of these classifiers was determined using accuracy and sensitivity rates. After the 

application of this stated classifier, the accuracy rate results was 89.4% (DNN), 89.2% (RF), 

87.8% (DT) and 89.4% (SVM) for Portuguese subject. While, for Mathematics, with the 

accuracy of 94.9% (DNN), 95.4% (RF), 93.9% (DT) and 94.9% (SVM). By comparing the 

accuracy rates, DNN, RF, and SVM have a good accuracy rate of classification and can be 

used to further any research for prediction purposes in future. DNN is an artificial neural 

network with multiple hidden layers between the input and output layers. RF operates by 

constructing a multitude of decision trees at training time and class output. SVM based on the 

concept of decision planes that define decision boundaries. Thus, this research conducted a 

comparative performance analysis between the classifiers on the public dataset and proposed 

an improvement of the classifier for prediction.  

 
Keywords: classifiers, student performance, deep neural network, support vector machine, 

random forest 

 

INTRODUCTION  

Education means a lesson learned by a student that includes the teaching and learning 

process. Furthermore, education is an important factor for building a strong economy and 

quality of life [1]. It involves practical ideas and activities in which the student is taught to 

increase the knowledge and skills in shaping the way one thinks. Education plays a major role 

in the development of a country. Most developing countries are of the opinion that national 

development improved when education is prioritized. In addition to the importance of 

mailto:shahirahmalik@gmail.com
mailto:shahizan@utm.my
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national development, education also important in improving the quality of life of a person. 

The issue of student performing excellently is very important in producing quality students. 

Students' excellence is closely related to the mastery of subjects in high school. The process 

of a student using specific criteria to evaluate and reflect on student own work known as 

student performance. The student should be become more responsible for their own learning 

and may be prepared to develop their own learning goals. According to [1], analysing and 

modeling student performance is an important tool for educators, students, and decision-

makers. Therefore, most researchers have implemented machine learning technique in order 

to monitor the student performance for prediction purposes. And, classification plays a huge 

role in this process of prediction. However, the initial stage of identification of a good 

classifier always an absent during the process. Therefore, this research would like to 

implement four types of classifiers; Random Forest (RF), Decision Tree (DT), Support 

Vector Machine (SVM) and Deep Neural Network (DNN). These classifiers will be trained 

on the dataset. The classifiers will be tested by using all attributes contained in the sample 

data and to test with the attributes. A brief explanation on each classifier are as follows; RT 

has a direct relationship between the numbers of trees in the forest and based on the output 

from RT, the larger the number of trees, the more accurate the result. While DT is a guide of 

a progression of related decisions. It is a model that can be used as a decision-making tool, 

for research analysis or strategy planning. The processes of finding the root node and splitting 

the feature nodes make the RF look different than the DT. Furthermore, SVM operation is 

finding the hyperplane that gives the largest minimum distance to the training data. 

Application of DNN has earned attention in its ability to extract useful features automatically 

as it is trained to do. This technique has achieved extremely high predictive accuracy in many 

cases, on par with human performance [2].  To support the claim on DNN, predictive 

execution using other classifiers for the sample data are taken into consideration especially in 

term of accuracy and sensitivity. The next section will discuss the main results that obtained 

via the classifiers.  

 

MAIN RESULTS 

In order to measure the efficiency of classifiers, accuracy and sensitivity rates are used as 

the measurement for this study. In general, sensitivity indicates, how well the test predicts 

one category while accuracy is expected to measure how well the test predicts both 

categories [3]. Figure 1 and Figure 2 show the weighted average of performance 

measurement of each classifier.  

 
Figure 1. Accuracy rate of the classifiers on the data  
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Figure 2. Sensitivity rate of the classifiers on the data  

 

CONCLUSION 

This study used different types of classifiers on the student performance data at the level of 

secondary education for two subjects. DNN, RF, SVM, and DT were compared in terms of 

accuracy and sensitivity rates. The classifiers were tested for two different subjects, namely 

Mathematics and Portuguese. As a result, RF had achieved an accuracy of 95.4% for 

Mathematics subject. While DNN and SVM had achieved 89.4% for Portuguese data. This 

shows that DNN, SVM and RF can be enhanced for the next phase of classification which is 

prediction. For future work, from these classifiers, the classifiers can hybridize to proceed 

toward prediction method that able to guide the students to further their study in higher 

education future. 
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ABSTRACT 
 

Forecasting water consumption is essential in order to manage the supply and demand the 

water meets the requirement to the consumer. In this paper, an integration of genetic 

algorithm with fast cardinal ensemble empirical mode decomposition (FCEEMD) model is 

proposed to forecast monthly water consumption datasets. Genetic Algorithm method is 

employed to directly optimized the free curve in cubic trigonometric cardinal spline 

interpolation (CTCSI) and the stopping criterion parameters in (FCEEMD) model. This 

approach has been validated on real monthly water consumption datasets, and the results 

revealed the proposed method can achieve high forecast accuracy. 

 
Key words: Forecasting, Genetic Algorithm, Fast Cardinal Ensemble Empirical Mode 

Decomposition, Cubic Trigonometric Cardinal Spline Interpolation, Water Consumption 

 

INTRODUCTION 

Water consumption forecasting is one of the important task of water supplying companies to 

ensure the demand and the consumption of water meets and balance the requirement by 

consumer [1]. An accurate forecast can reduce the operational cost for the piping and 

distribution system, thus indirectly maintain economic calculation [2]. Water consumption 

forecasting model is developed for these purposes. Forecasting data gathered with such 

integrated model is used to control, manage and modernize the existing water supply 

framework in conjunction with to develop the newest element in the system [3]. A high 

forecast accuracy system that employed in water supplying companies will additionally give 

fast alert warning if any leakages in pipping and distribution system. 

 

In the literature, there are numerous models developed to forecast water consumption. 

Mostafavi et al., [4] proposed integrated urban metabolism analysis tools to predict water 

consumption, they also used residential energy data as a proxy for water consumption 

data. Walker et al., [5] implemented statistical methods and Artificial Neural Network 

(ANN) to forecast domestic water consumption datasets that obtained from smart meter 

reading. Lomet et al., [6] forecasted daily domestic hot water consumption using ARMA 

model. 

 

In this work, we developed and integrated model of GA with FCEEMD to forecast water 

consumption in Malaysia. FCEEMD model was firstly popularized by Zhao et al., [7] is 

mailto:nuramirah2@live.utm.%20b
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employed to decomposed the original water consumption datasets into two Intrinsic Mode 

Function (IMF). FCEEMD method is a kind of adaptive model is parametrized by spline 

curve and stopping criterion. GA is used to locally optimized these parameters.  

  

MAIN RESULTS 

 

Figure 1 demonstrates the time series plot for the actual data and the forecasted data using 

integrated GA-FCEEMD method. 

 

 
Figure 1. The time series plot for the actual data and the forecasted data using GA-

FCEEMD method 

 

Table 1 shows the forecast performances using GA-FCEEMD method. 

 

Table 1. MAPE for water consumption using integrated GA-FCEEMD model 

 

In-sample forecast 

(MAPE) 

Out-sample forecast 

(MAPE) 

3.0013 2.7320 

 

CONCLUSION 

This paper presented an integrated GA with FCEEMD model to forecast wáter consumption. 

Firstly, we decomposed the original wáter consumption datasets into two IMFs. Then, we 

local optimized the spline curve and stopping criterion parameters in FCEEMD model using 

GA. Numerical experiment has demonstrated that by divided the curve spline interval and the 

stopping criterion interval will increase the correctness of choosing the spline interval and the 

stopping criterion interval value. The results demonstrates that the integration GA with 

FCEEMD model can achieve high forecast accuracy.  
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ABSTRACT 

 
The mosque originates from the word “Mesjid”, meaning the place where people prostrate to 

God. It is also referred to as House of God. Besides that, mosque also the place where 

believers congregate, get to know each other and become a solid community. Nowadays, 

people know that the importance of mosque as a community centre which will involve the 

men and women but some of the mosques’ design still not women-friendly. That is the reason 

of this research is conducted. The objective of this research is to identify the specific space 

for women in the mosque. Besides that, to review factors that women are uncomfortable 

while in mosque. Lastly, to produce guidelines that can be used in designing women-friendly 

mosques. Generally, this research uses qualitative method including document analysis, 

interviews and observation. The result of this research argues that some design of the existing 

mosque does not emphasize women's space, making this space just an extra space which may 

make the women feel uncomfortable. Therefore, this reseach was conducted to solve the 

women’s issues while in the mosque and this will contribute to the women's friendly mosque 

design guidelines. 

Key words: Mosque, Friendly, Mosque  

 

INTRODUCTION 

Mosque is derived from Spanish word ‘mezquita’. While the Spanish term is translation of 

the Arabic word ‘masdjid’ which originated from Aramaic ‘masgedha’. The root of ‘masdjid’ 

is ‘sajd’ which means ‘to prostrate’. Besides that, ‘mosque’, as understood in the present 

architectural terminology, means ‘building’ for use by Muslims for the performance prayer. 

Mosque is not only the place for performing prayer, it is used for variety purposes such as 

place of education, shelter for homeless, accommodation for travelers and administrative 

centre. Muslims need to revitalize the mosque as a center of the community. In the time of 

Prophet Muhammad, peace be upon him, the mosque was a place where all were welcome, 

all participated, and all contributed, regardless of their age, gender, ethnicity, and status.  

mailto:missnfa@gmail.com
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SCIENCE AND TECHNOLOGY                                                                                  748 

The mosque was a central place of worship, education, political discussion, and social 

interactions. In short, it was the place where community life happened. From surah [Al-

Ahzab 33:35], the Qur’an has established the spiritual and moral equality of men and women 

in explicit and unequivocal terms. Both men and women, the Qur’an stresses, have the 

obligation to develop themselves morally and spiritually, and to fulfill their social 

responsibilities. The masjid is, and has always been, the center of moral and spiritual learning 

and growth.  

 

Likewise, the masjid is a public place for discussing issues of concern to Muslims, and to 

respond to challenges facing the Muslim community. The Qur’an, surah [Al-Tawbah 9:71], is 

also clear on the equal responsibility of both men and women for developing public good. 

This can be described that promoting the common good and opposing evil are public duties 

equally required from men and women, and the masjid is the place where Muslim men and 

women can meet to plan community development and outline strategies to promote public 

good. 

 

Mosques, although often associated with men, many mosques which held activities that are 

involved women. This situation is not weird nowadays because almost of us know that the 

role of the mosque. There are few issues such as spaces for women in mosque is 

uncomfortable. This is reason for this research is conducted. 

 

This research aim is to ensure that the women that involve with activities in the mosque will 

be comfortable and keep involve in the prayers or activities that be held in mosque. The 

objectives of this research are to identify the specific space for women in the mosque, to 

review factors that women are uncomfortable while in mosque and to produce guidelines that 

can be used in designing women-friendly mosques. 

 

Hopefully the outcomes of this research will contribute to the designers and architects to 

produce mosque which is more women- friendly. 

 

MAIN RESULTS 

Table 1. List of Mosque and spaces 

No Mosque Floor Plan 

Spaces 

Prayer    

Area 

Ablution 

Area 

Toilet Management 

Area 

Facilities 

Area 

        

        

        

 

Table 2. Characteristic of Women-Friendly Mosque 

No. Spaces Characteristics 

   

   

 

CONCLUSION 

The conclusion of this research to provide examples and guidelines for the Women Friendly 

Mosque which can help future architect in the construction of new mosque. This research 

also will have a compilation of some mosques in Malaysia which is do not provide 

comfortable space for women as was mentioned by ex- Director General of Islamic 
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Development Department of Malaysia (JAKIM), Datuk Wan Mohamad Sheikh Abdul Aziz 

[Akhbar Utusan, 28 Mac 2012] which is nowadays there are still some mosque which 

provided open ablution area that can provide uncomfortable situation for the women user. 

Therefore, this research was conducted to examine some of the issues faced by women when 

in the mosque and the results of this research will contribute to the women's friendly mosque 

design guidelines. 
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ABSTRACT 

 
In a developed country like Malaysia, prominent technological devices that are use by most 

people are the computer, the tablet, and the digital mobile hand phone. However, for full 

implementation of such devices in teaching and learning in primary and secondary schools 

are still distant when compared to higher education which at their best, fully utilises the 

computer and other digital devices in the classroom. This has created a gap between these 

two groups of educational levels. Primary school students prefer digital device usage to fulfil 

their leisure time either at home or outside. However, their utilisation orientates towards 

entertainment rather than for educational purposes. Correspondingly, game design is one 

issue relevant to their preferences. Thus, the discussion on the preferences for game design is 

based on sampled findings, where the study has taken place in three Islamic Religious 

Primary Schools (KAFA) involving 287 students, from age 10 to 12 years old. The 

presentation of this paper will begin with a brief explanation on the application of educational 

games in the learning process and the problems that arise. The next section is the elaboration 

on the methodology used, which includes interview sessions, purposive sampling and 

triangulation design. The results from the investigation will be further elaborated in the 

descriptive analysis. At the end of this paper, an outline of the input for the initial study stage 

towards the next phase of Participatory Design (PD) process is frameworked.  

 
Key words: Digital Game, Participatory Design, Educational Game 

 

INTRODUCTION 

In a developed country like Malaysia, full implementation of technology is more likely to 

take place in the higher levels of education as compared to national and public schools. This 

creates an inconsistency in the teaching and learning process. For example, primary school 

students are much more likely to be attracted to digital gadgets such as the mobile phones, 

tablets, PCs, or notebooks. Game is one of the most desired application hankered after by 

students [1]; the purpose of playing can be for education or entertainment. Therefore, in this 

study we will identify the student’s preferences for digital games based on the designs and 

the focus of these games for educational [2] or for entertainment purpose. Accordingly, 

several teachers have been interviewed for the study. We will retain on PDEduGame 

framework, specifically for the initial study process. The investigation process was 

highlighted in PDEduGame process framework.  

mailto:rozanaresearcher@gmail.com


 

SCIENCE AND TECHNOLOGY                                                                                  751 

METHODOLOGY 

In this section, the methodology that is discussed has been compiled from a brief interview 

session conducted with nine teachers from three different schools. Subsequently, the study 

elucidates on how the purposive sampling, and eventually the triangulation design that is used 

on the data, is procured. The question and answer study as to the student’s preferences on 

educational game design is identified at the first phase in  the PDEduGame process 

framework [3]. The first phase of PDEduGame is the initial study, whereat the initial stage an 

investigation is done using a survey on the digital game preferences among Islamic Religious 

primary school (KAFA) students. The questionnaire was divided into three sections 

comprising students’ habits towards digital game, their game design preferences, and 

selection for design workshop. The research incorporates a questionnaire surveys secured 

from 287 students and an interview with 9 teachers. The analysis of the data gained from 

the surveys, is to be analysed using triangulation [5]–[7]. This is to confirm that the 

designs preferred by the students are supported with the content that has been approved 

by the teachers. Accordingly, these surveys and interviews will be the input for the game 

workshop- the setup phase and game design phase. The use of Mechanics-Dynamics-

Aesthetics (MDA) Game Design Framework [8]–[10] will be considered in order to 

secure higher engagement from the students.  

FINDINGS  

 

There are three sections that will be covered in the findings. The first part is a brief 

summation on teachers’ perception on the digital game application for the learning 

process. It has been decided that the game application could be practical for history 

subject, since the examination results have recorded a slight decline in 2016 and 2017. 

The time duration for history subject especially in KAFA schools is limited; there is only 

a 30 minutes allocation for a few classes in a week. Thus, the technology usage in 

classroom is also limited. Hence, there are some suggestions from the teachers that the 

use of educational digital game should be carried out after school hours- at the students’ 

own leisure time at home. The second section is a short survey that has been conducted in 

three KAFA primary schools. The first subsection of the survey is to identify students’ 

habits pertaining to digital games. From the survey, 55% of the students own a digital 

device. Relatively, there are several reasons why they play digital games. The highest 

percentage shows that they are seeking for something fun thing to do, and because the 

game is challenging to them thus creates attention and engage longer. The second 

subsection of the study focus on game design favourites. From the analysis, 38% prefers 

puzzle-like games, while 47.7% states that the game should be fun, 43.6% looks for 

challenges, and 27.9% wants illustrations with beautiful colours. The third section 

pertains to the involvement for the game design workshop. In this section, the students 

state whether they would agree to attend the upcoming event of a game design workshop. 

68.3% (n=196) of the students are interested to participate, however, only 46% (n=132) 

are willing to attend the workshop in the weekends. 

DISCUSSION 

 

The discussion covers the student’s habits towards digital games, their game design 

preferences and the selection of students who are to attend a future game design workshop. 

On the first part, excluding the 3.8% of students who do not play digital games there are 

55.5% of students who own a digital device, 96.2% of them play digital games. Hence, 
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educational games for history subject can be implemented in primary schools; KAFA can be 

considered one such school. Based on the statistics that are gathered, a total of 77.3% of 

students play digital games under 3 hours. This indicates that parents have put a restriction on 

their child’s digital game playing and it is already enforced at home. The second part 

concerns game design preferences, where students are immensely appreciative of a fun game, 

a challenging game, and a game with attractive visuals (illustration and colours). It has been 

identified that a puzzle and maze type of genre is the most favoured by students. The third 

part is students’ selection for a game design workshop. Students are chosen based on their 

habits criteria, their game preferences, their willingness to participate in the design activities, 

and their final examination results. 62.7% of students, who play games for more than 1 hour 

up to 5 hours and above, will be considered for the selection.  

 

CONCLUSION 

 

Conclusively, there is more work to be done for consecutive levels in developing the 

PDEduGame Framework. This study only covers the initial phase. Thus, it is suggested that 

each output and finding from this first phase can be mapped for the consecutive phase. 
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ABSTRACT 

 
The purpose of this paper is to discuss the application of Delphi technique in formulating 

evaluation model to assess the effectiveness of coordination processes in Global Software 

Development(GSD) projects. This study employed a minimum of two-round modified Delphi 

technique as a method to verify and validate the coordination strategies and related indicators 

together with its description for the development of Evaluation Model in GSD Projects. The 

Delphi technique is a research approach used to obtain consensus opinión from experts using 

a series of questionnaires. This study was carried out with the purpose to obtain consensus 

opinión from the experts on validating the coordination strategies and related indicators 

together with its descriptions and ultimately to develop the Evaluation Model to assess the 

coordination processes in GSD projects. 

Key words: Global Software Development, Delphi technique, Coordination, Indicators 

 

INTRODUCTION 

The term Global Software Development (GSD) implies teams of knowledge workers located 

in various parts of the globe developing commercially viable software. This globalization of 

software development is in the form of collocated work and distributed work. In 2017, global 

software spending is estimated to total $3.5 trillion according to Gartner [8]. The main reason 

why information technology (IT) companies are doing this is to gain a strategic and economic 

benefits [1]. 

 

For the past two decades, most of the IT companies have adapted GSD approach mainly 

because various business motives such as access to large pool of competent developers, less 

time taken for software development, reduce software development cost, less time taken to 

market the software product and to produce better quality software [2] [3] [4] [5]. Despite of 

having several advantages by adapting this GSD, IT companies do suffer in numerous ways 

due to geographic, temporal, cultural and linguistic differences [6]. Consequences from these 

differences, IT companies do suffer in term of communication and coordination and handling 

them in GSD projects is a big challenge [7] because the project is distributed across the 

countries. 
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Well-coordinated development is assumed to not only produce software faster, but also to 

produce software of higher quality and at lower cost [11]. Effective coordination is a critical 

factor in successful software projects [10]. Projects that performed well had better 

coordination effectiveness compared to projects that has poor performed performance [9]. 

Proper coordination effectiveness is crucial in determining the software project successful. It 

need to be assessed.  

 

In line to this, development of Evaluation Model to assess the Effectiveness of Coordination 

Processes in Global Software Development Projects could guide the project managers to 

assess the coordination processes effectively between collocated and distributed team in GSD 

environment. By using this proposed model, project managers could assess and manage the 

coordination processes and the coordination strategies more effectively in GSD projects. This 

paper delivers insights of the formulation of Evaluation Model to assess the Effectiveness of 

Coordination Processes in Global Software Development Projects using Delphi Technique. 

 

RESULTS 

As for now, the research progress is in phase of questionnaire is already been distributed to 5 

experts in GSD environment. Basically, the questionnaire is developed after consolidating 

data from two main resources which are Systematic Review and semi structured interview. 

These two sources were integrated using Grounded Theory. The questionnaire consists of 10 

coordination processes, 36 coordination strategies for the identified coordination processes 

and 167 indicators of the identified coordination strategies. Each of these outputs is described 

rigorously using software measurement method. Given below are the sample questionnaire of 

our research which was delivered to the experts. 

The questionnaire is divided into three sections namely coordination processes, 

coordination strategies for the coordination processes and the last section indicates indicators 

related to the coordination strategies in GSD environment.  

 

Table 1. Sample Questionnaire for Delphi Round One 
Sub-Section B1  COORDINATION PROCESS 1 : TEAM SETUP  
Description Setting up an ideal team which consist of geographically distributed teams and collocated team 

members in GSD environment. 
Sub-Section 

B1.1  
COORDINATION STRATEGY 1: TEAM MEMBERS SELECTION 

Description To be selected as a team member of a geographically distributed teams 

Indicators  
Indicators are 

titled correctly 

(Yes/No) 

If Yes, how impact the 

indicator is for GSD project  
1 2 3 4 5 

1. TS1 Team Knowledge        

TS2 Total number of technical skills       

TS3 Type of gender       

TS4 Type of skill or expertise       

TS5 Able to handle cross functionality       

TS6 Total number of years of experience        

TS7 Build the trust       

TS8 Competent and committed developers       

TS9 Labor Cost        
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CONCLUSION 

The detail process of Delphi is explained in this paper. It explained the entire Delphi 

technique processes that is involved in this model validation. It discussed how the strategies 

and indicators will be validated by GSD experts from various countries. In addition to that, 

these indicators also were described according to ISO/IEC TR 9126:2003. Finally, all the 

strategies and the relevant indicators will be analyzed before going for Delphi Round Two. 

These rounds will be repeated till reach the experts consensus. This proposed model will be 

used to assess the effectiveness of the coordination processes in GSD projects. 
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ABSTRACT 

 
Rock art documentation by using multispectral is becoming popular in the cultural heritage 

domain. The multispectral camera is a camera with multi-lenses, which can take pictures of 

an object by multi-wavelength at the same scene. Usually, the advantage of using 

multispectral is it can detect an invisible object because it equipped with Near Infra-red (NIR) 

band, which is useful in reflecting the invisible spectrum. However, in the application of rock 

art documentation, multispectral imagery is only focused on radiometric analysis, although 

multispectral images principally can be used for generation of orthophoto and digital surface 

model.  The generation of a 3D model of rock art documentation is usually combining 

multispectral imagery with other 3D recording and modeling technique, i.e., close-range 

photogrammetry by a digital camera and terrestrial laser scanning and involving various 

equipment and processing pipeline.  Thus, the multispectral imagery is not exploiting for 3D 

modeling for both radiometric and 3D modeling in a single pipeline.  This paper proposes the 

use of multispectral imagery captured from low-cost miniature multispectral camera to 

generate the 3D model without using different sensors for recording purpose. 

 
 Key words: Rock art recording, Multispectral camera, Photogrammetry, 3D Modeling 

 

INTRODUCTION 

Rock art paintings are prehistoric art drawing that has been painted by ancient people 

thousands of years ago. These paintings are however suffering a constant degradation by 

agents such as weather, wind, water, erosion and human vandalism [1]. As a result, these 

paintings becoming faded, blurred and invisible to naked human eyes. For preservation, 

any repairs or repainting on the faded areas will damage the originality of the painting. 

Therefore, documenting the rock art painting is essential to preserve the motifs for 

research, exhibitions, and future references [2]. 

To detect such invisible motifs, the infrared wavelength is able to penetrate beyond the 

visible spectrum [3].  However, using only single wavelength or spectrum cannot 

precisely analyze the type of pigment and color measurement, which can only detect by 

multispectral imagery [4].  Multispectral imagery can acquire spatial and spectral 

information of object or scene, and produced image cube, which contains a series of 
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different images with its spectral profile [5]. Therefore, using multispectral imagery is not 

only able to detect invisible motifs, but it can distinguish different pigment and precisely 

extracts its geometry.  However, most of the documentation by multispectral imagery 

only focuses on radiometric analysis, while neglected on geometric aspect [6].  Therefore, 

the 3D model from other recording techniques combined with multispectral images to 

record and document the geometry of the motifs [7]. 

 

MAIN RESULTS 

Current methods of accurate geometric digital tracing and measurement are by using 3D 

model generated from terrestrial laser scanning (TLS) and photogrammetry method. 

However, TLS is not preferable in cultural heritage (CH) field due to expensive 

equipment and heavy to mobilize for in-situ data recording and yet still become a 

significant drawback in CH [2].  Therefore, the 3D modeling by photogrammetry is the 

most suitable technique for CH documentation.  Despite that, using photogrammetry is 

limited to visible images, even some of the CH documentation applications aim is to 

generate a photorealistic 3D model. In the case of the rock art painting, one of the 

purposes of documentation is revealing faded or blurred images, thus only can be 

acquired by NIR wavelength.  The pigment of invisible rock art painting such as red and 

white ochre reflect well at NIR if using correct value during recording [8]. Thus, the 

photorealistic 3D model is not suitable for recording invisible motifs, moreover using 

photorealistic 3D model is not able to precisely distinguish overlapped motifs [8].  

The multispectral imagery, on the other hand, can reveal and distinguish the various type 

of pigments, based on its wavelength. Thus, to trace the motifs by its pigment type 

accurately, it should be done on a 3D model of a specific band. For example, the red 

ochre is invisible while charcoal is seen clearly in NIR.  Thus, motifs by charcoal can be 

digitized for correct geometric recording on NIR 3D model.  However, multispectral and 

3D model processes in a different pipeline. Furthermore, the multispectral imagery is not 

exploited to generate a 3D model in CH domain for use as a reference for accurate motifs 

digital tracing.  

Therefore, based on the literature, multispectral is not fully utilized for orthophoto and 

3D modeling generation by processing it in a single pipeline. Table 1 shows various 

methodology to accurately extract the hidden of faded motifs by using multispectral 

imagery with other 3D data.  

Table 1. Various methodology used in rock art recording 
No Author Data/ tools Methodology 

1. (Torres-

Martínez et al., 

2017) 

• Multispectral (mini MCA) 

• Photogrammetry (DSLR – 

Canon 5D) 

• Faro Focus 120 TLS 

Combining geometrical and radiometric 

features from multispectral and DSLR with 

TLS data. 

2. (Pamart et al., 
2017) 

 

• Multispectral 

• Technical Photography 

• Photogrammetry 

Direct multiband photogrammetric pipeline by 
combining both methodologies and 

requirements of Photography and Close-Range 

Photogrammetry techniques. 

3. (Fritz et al., 

2016) 
• Multispectral 

• Photogrammetry 

Projected 2D tracing of the motifs into 3D 

model generated by photogrammetry 

4. (Alexopoulou 

et al., 2013) 
• Multispectral 

• Image enhancement 

Using multispectral image cube with Principal 

Component Analysis to reveal hidden writing 

on the tomb 
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CONCLUSION 

 

This paper provides a review of current documentation on rock art painting involving 

geometric and radiometric recording. Most of the research documented the rock art motifs by 

combining several data and processing pipeline.  This paper, however, investigates to exploit 

the multispectral imagery to generate the 3D model and enhance the faded painting by using 

a single pipeline for accurate motifs extraction. By using this new method, the invisible 

motifs can be extracted by enhancing the image, and at the same time use for 3D modeling 

for accurate geometry documentation. 
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ABSTRACT 

 
The commutativity degree is the probability that a pair of elements chosen randomly from a 

group commute. The concept of  commutativity degree has been widely discussed by several 

authors in many directions. . One of the important generalizations of commutativity degree is 

the probability that a random element from a finite group 𝐺 fixes a random element from 

a non-empty set 𝑆 that we call the action degree of groups. In this research, the concept of 

action degree is further studied where some inequalities and bounds on the action degree of 

finite groups are determined. A result in terms of the order of the group is obtained. 

Moreover, a general relation between the action degree of a finite group 𝐺 and a subgroup 𝐻 

is provided. Next, the action degree for the direct product of two finite groups is determined. 

Finally, some relations between the action degree of a finite group 𝐺 that acts on a finite set 𝑆 

and the sets 𝑍𝑠(𝐺) and 𝑆0(𝐺), where 𝑍𝑠(𝐺) is the set of all elements in 𝐺 that fixes all 

elements in 𝑆 and 𝑆0(𝐺) is the set of all fixed points of the action. 

 
Key words: Action degree, Commutativity degree, Finite groups 

 

INTRODUCTION 

There has been a growing interest by authors in the last years on the use of probability in 

group theory. One of the most important aspects which has been studied is the probability 

that two random elements (𝑥, 𝑦) in a finite group 𝐺 commute, denoted as 𝑃(𝐺) and it is used 

to determine the abelianness of a group. It is called the commutativity degree of groups and 

has been investigated by many authors. This concept was introduced in 1968 by Erdos and 

Turan [1], where they worked on symmetric groups. The definition of commutativity degree 

is given as follows: 

 

Definition 1.1. Let 𝐺 be a finite group, the commutativity degree is the probability that two 

random elements (𝑥, 𝑦) in 𝐺 commute, defined as follows: 

 

𝑃(𝐺) =
|{(𝑥, 𝑦) ∈ 𝐺 × 𝐺  |  𝑥𝑦 = 𝑦𝑥}|

|𝐺|2
 

 

In 1975, Sherman [4] defined the probability that a random element from a finite group 𝐺 

fixes a random element from a non-empty set 𝑆, formally it is defined as follows: 
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 Definition 1.2. [4] Let 𝐺 be a finite group that acts on a finite set 𝑆. The probability that 

a random element from a group 𝐺 fixes a random element from the non-empty set 𝑆 is: 

 

𝑎𝑑𝑠(𝐺) =
|{(𝑥, 𝑠) ∈ 𝐺 × 𝑆 | 𝑥𝑠 = 𝑠}|

|𝑆| ∙ |𝐺|
. 

 

In this research, this probability is referred to as the action degree of finite groups.  

 

Sherman [4] studied the probability that an automorphism fixes a group element, which 

gives commutativity degree in a special case. He considered only the case for which 𝐺 is 

a finite abelian group and A is its group of automorphism. Omer et al. [5] generalized the 

commutativity degree by defining the probability that an element of a group 𝐺 fixes a set 

S of size two, given in the following: 

 

𝑃𝐺(𝑆) =
|{(𝑔, 𝑠) ∈ 𝐺 × 𝑆   |  𝑔𝑠 = 𝑠}|

|𝑆| ∙ |𝐺|
. 

  

Where 𝑆 is a set of all subsets of commuting elements of 𝐺 of size two and 𝐺 acts on 𝑆 by 

conjugation. The probability was found for symmetric groups and alternating groups in 

[6] and some finite non-abelian groups including metacyclic 2-groups in [7]. In the same 

year, El-sanfaz et al. [8] extended the work in [5] by restricting the order of the set 𝑆 for 

dihedral groups. In this research, the general definition of action degree is considered 

where some inequalities and bounds on the action degree of finite groups are determined.  

 

MAIN RESULTS 

 

In this section we present our main results and provide some inequalities and limiting 

conditions on the action degree of finite groups. 

 

Lemma 2.1. Let 𝐺 be a finite group that acts on a finite set 𝑆. Then:  

𝑎𝑑𝑠(𝐺) ≥
1

|𝐺|
. 

 

Proposition 2.2. Let 𝐺 be a finite group that acts on a finite set 𝑆 and 𝐻 is a subgroup of 

𝐺. Then: 

𝑎𝑑𝑠(𝐻) ≤ [𝐺:𝐻]  𝑎𝑑𝑠(𝐺). 
 

 

Proposition 2.4. Let 𝐺 be a finite group that acts on a finite set 𝑆. Take 𝐻 be a subgroup 

of 𝐺 and let 𝑆 be the set of all left cosets of 𝐻 in 𝐺. Then 𝐺 acts on S by 𝑔(𝑎𝐻) = (𝑔𝑎)𝐻 

and: 

𝑎𝑑𝑠(𝐺) =
1

[𝐺:𝐻]
. 

 

Proposition 2.5. Let 𝐻 and 𝐾 be two finite groups act respectively on finite sets 𝑆1 and 𝑆2 

such that 𝑆1 ∩ 𝑆2 = ∅. Then  𝑎𝑑𝑠1×𝑠2(𝐻 × 𝐾) = 𝑎𝑑𝑠1(𝐻) ∙ 𝑎𝑑𝑠2(𝐾). 

 

Proposition 2.6. Let 𝐺 be a finite group that acts on a finite set 𝑆 and 𝑍𝑠(𝐺) = {𝑔 ∈
𝐺:𝑔𝑠 = 𝑠 ∀ 𝑠 ∈ 𝑆}. Then: 
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𝑎𝑑𝑠(𝐺) ≥
|𝑍𝑠(𝐺)|

|𝐺|
. 

 

Proposition 2.7. Let 𝐺 be a finite group that acts on a finite set 𝑆 and 𝑆0(𝐺) is the fixed 

points set. Then: 

𝑎𝑑𝑠(𝐺) ≤
1

2
+
|𝑆0(𝐺)|

2|𝑆|
. 

 

Proposition 2.8. Let 𝐺 be a finite group that acts on a finite set 𝑆 and 𝑆0(𝐺) is the fixed 

points set. Then: 

𝑎𝑑𝑠(𝐺) ≥
|𝑆0(𝐺)|

|𝑆|
. 

 

Theorem 2.9. Let 𝐺 be a finite group that acts on a finite set 𝑆. Let 𝑎 =
|𝑍𝑠(𝐺)|

|𝐺|
  and 𝑏 =

|𝑆0(𝐺)|

|𝑆|
  

Then:  𝑎𝑑𝑠(𝐺) ≥ 𝑎 + 𝑏 − 𝑎𝑏. 
 

CONCLUSION 

 

As a conclusion, some bounds and limiting conditions on the probability that a random 

element from a finite group 𝐺 fixes a random element from a non-empty set 𝑆 are determined. 
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ABSTRACT 

The number of landslide disaster is increasing in Malaysia and its impact is very significant 

to livelihoods, socio-economic, physical and environment assets of people and businesses. 

Historically, as recorded by Malaysia Public Work Department, a total of 440 landslides in 

Malaysia for the period 1973 to 2007, while more landslides are not properly reported and 

recorded. Emergency Response Planning (ERP) with right decision at the ‘initial stage’ of an 

emergency plays a major role in reducing disaster impact. Response from the rescue team is 

varied subjected to causes, hill-slope geomorphological processes and characteristics of each 

landslide. Many ERP elements should be considered, e.g. data on specialized equipment and 

organizations must be updated. This paper provides a better insight into the effective 

emergency response preparedness in Malaysia. It also investigates the level of preparedness 

of the rescue team and the community in the landslide prone area. Analysis of time series for 

emergency response based on the Malaysia Civil Defence Force (MCDF) experienced 

recorded of the classical and recent landslide in Hulu Kelang Selangor. The landslide was 

caused by multiple internal and external factors, which mainly induced by inadequate design 

of retaining structures and slopes. So far, 28 historical landslides were reported in the Hulu 

Kelang area from 1990 to 2011 with 21 cases were triggered by rainfall. The results are 

promising with respect to emergency response time and its effectiveness. This study also 

addresses the issues and challenges of disaster preparedness and awareness carried out by 

relevant stakeholders related to landslide emergency response. As a conclusion, this study 

shows effectiveness emergency response preparedness is crucial for supporting an effective 

early warning system coupled with enhanced public awareness and preparedness with 

structured training programs.  

Key words: Landslide, response time, ERT, emergency, civil defence  

 

INTRODUCTION 

 

Rapid development of urban area has increased the exposure and vulnerability which made 

the appropriate slope failure preventive measures are quite challenging [1]. The landslides in 

Hulu Kelang area have been intensively studied by previous researchers [2], [3] and [4]. Low 

and Ali [5] has reported that a total of 28 historical landslide events in the Hulu Kelang area 

from 1990 to 2011; of which, 21 cases have been identified as potentially triggered by 
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rainfall. This study has supported the Priority 4 of Sendai Framework for Disaster Risk 

Reduction 2015-2030 [6] on enhancing the preparedness for effective response. It is also in 

line with the National Slope Master Plan 2009-2023 (revised in 2016) [7]. 

 

RESULTS 

 

Performance of MCDF Emergency Response Time (ERT) was measured by the achievement 

of Key Performance Index (KPI) [8]. This study aims at providing better insight into the 

effectiveness of the emergency response time by the MCDF in the Hulu Klang, Selangor. The 

samples were taken as follows:- (i) classical incident: Highland Tower on December 11, 

1993; and (ii) incident in Bukit Antarabangsa dated on December 6, 2008. These samples 

were selected based on their unique variables that have similarities such as geographical area, 

rainfall and monsoon season. In 2011, KPI of ERT set to 100%: ‘reached the scene not more 

than 10 minutes for a distance of 10 kilometers from the Malaysia Emergency Response 

System (MERS) 999 Operations Control Center (OCC)’. Yet according to statistics obtained 

in 2011 indicated that the performance was reported at the level of 63 % which failed to reach 

the target of 100%. KPI of ERT setting is too high and thus, not achieved the target. Later, 

the new KPI ERT was set to 30 minutes for 2012. This option is based on the observation of 

random achievements from the previous year. The statistics in 2012 has shown a significant 

increase in the achievement of KPI ERT up to 87%, but still not achieved 100%.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Deployments of MCDF Personnel and Equipment 

 

Figure 1 shows a response curve and the time lag between cases 1 and 2. The maximum 

numbers of MCDF responders was 111 (∑ HR1) for Case 1 on Day 3; and 137 (∑ HR2) for 

Case 2 on Day 2. Meanwhile the maximum numbers of MCDF equipment was 10 (∑E1): on 

Day 5; and 15 (∑E2): on Day 3 for each case, respectively. It means, 72 hours response time 

for MCDF personals reached their maximum numbers for Case 1, while only 48 hours 

response time for Case 2. Deployment of response time for MCDF equipments was 120 and 

72 hours for each case, respectively. It clearly showed a decrease response time by 34% for 

deployment of personals and 41% for deployment of equipments. 
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CONCLUSION 

 

This study investigates the effectiveness of emergency response time for responders based on 

some cases of landslides in Malaysia. Below are some recommendations for better 

emergency response planning:- 

• Implementing an appropriate standard operating procedure (SOP) and Emergency 

Response Planning (ERP) will greatly enhance the following response activities: (i) 

save lives and prevent injuries; (ii) minimize damage to property; (iii) effective 

command and control; (iv) rapid systematic response; (v) quick return to normalcy; 

and (vi) statutory requirement. 

• Highlighting a Special Disaster and Emergency Response Team (SPIDER Team) 

under Malaysia Civil Defence Force as one of the main rescue teams in any rescue 

operations such as landslides, building collapses and other; and 

• Empowering local community (e.g. residents and community leaders) in all activities 

regarding to community preparedness is important to achieve high level of awareness 

and readiness for any landslide disaster or emergency. 

 

As a conclusion, this study demonstrates the assessment of response time and level of 

preparedness for emergency response. This study provides a good input in designing an 

effective early warning system. Also enhanced public awareness and structured training 

programs for disaster preparedness are substantially required. 

 

REFERENCES 

1. Murakmi, S., et al. Development of historical landslide database in Peninsular Malaysia. in 

Telecommunication Technologies (ISTT), 2014 IEEE 2nd International Symposium on. 2014. IEEE. 

2. Sew, I.D.G.S. and I.T.Y. Chin, Landslides: Case Histories, Lessons Learned And Mitigation Measures. 

Landslide, Sinkhole, Structure Failure: MYTH or SCIENCE, 2006. 

3. Samah, F.A., Paper 10: Landslides in the Hillside Development in the Hulu Klang, Klang Valley Post-

Graduate Seminar Semester, 2007. Volume 2. 

4. Mariappan, S., et al., Remedial Measures Adopted for Slope Failure at Bukit Antarabangsa, Malaysia. 

Enecal Consultants Sdn Bhd, Jabatan Kerja Raya, Mohd Asbi & Associates, Kuala Lumpur, Malaysia, 2011. 

5. Huat, L.T., F. Ali, and A.S. Ibrahim, An investigation on one of the rainfall-induced landslides in Malaysia. 

Electronic Journal of Geotechnical Engineering, 2012. 17: p. 435-449. UNISDR, Sendai Framework for 
Disaster Risk Reduction 2015-2030. 2015: p. 32. 

6. PWD, Review of The National Slope Master Plan 2016, Cawangan Kejuruteraan Cerun, Jabatan Kerja 

Raya Malaysia. 2017. Second Issue 2016. 

7. Sardi, M.F., Kajian Pencapaian Prestasi Pasukan Kecemasan JPAM Terhadap Penetapan Petunjuk Prestasi 

Utama (KPI) Ambulance Emergency Response Time (AERT), Institut Tadbir Awam (INTAN) Bukit Kiara. 

2012. 

  



 

SCIENCE AND TECHNOLOGY                                                                                  765 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

RURAL COMMUNITY ECONOMIC EMPOWERMENT THROUGH 

TOURISM BUSINESS PARTNERSHIP: CASE STUDY OF SUKAU, 

SABAH 
 

Nur Fatimah Abdul Rahman*1 and Norhazliza Abdul Halim2 

 
1, 2 Fakulti Alam Bina, Universiti Teknologi Malaysia, Johor Bahru, MALAYSIA. 

(E-mail: nfatimahrahman@gmail.com, norhaz@utm.my) 

 

ABSTRACT 

 
Economic empowerment approach have a wide dispersal of benefits and contribute towards 

rejuvenating the rural area especially through tourism business partnership local and private 

sectors. The challenges facing tourism businesses in rural areas have long been recognised, 

especially the lack of commercial viability For many years, the proactive partnership between 

the public and private sectors together with local communities was a favoured method of 

addressing the challenges faced by small-scale tourism businesses in a highly competitive 

market. However the equitable distribution of economic benefits from such partnerships have 

not materialised and local communities were often marginalised rather than empowered.  The 

root of problem in Sukau, Sabah is the local communities did not receive beneficial from the 

existing tourism facilities from the tourism operators even though Sukau have been received 

many tourist due to the uniqueness of Kinabatangan Wildlife Sanctuary. Hence, this paper 

discusses the concept of economic empowerment for the local communities, the beneficial 

business partnership between the local communities and private sectors as well as the 

challenges facing to sustain the business partnership in tourism. 

 
Key words: Community Empowerment, Economic, Business Partnership 

 

INTRODUCTION 

Empowerment has attracted the interest of those writing on tourism development. 

Empowerment also can be viewed as either a precursor to, or as both a cause and effect of 

community participation in tourism development [1]. The concept of empowerment has been 

a mainstay of alternative development approaches, especially in the tourism sector. In the 

context of tourism, empowerment refers to a process of enabling local communities to obtain 

the authority to gather resources to meet their needs, make decisions, and take action and to 

achieve social justice [2]. The concept is supported by tourism developers who inspire to a 

bottom-up and participatory approach for development and those who are concerned about 

the western conduct of development that has been destroying resources and values [5]. 

Economic empowerment approach have a wide dispersal of benefits and contribute towards 

rejuvenating the rural area especially through tourism business partnership local and private 

sectors.  

The challenges facing tourism businesses in rural areas have long been recognised, especially 

the lack of commercial viability [8; 6]. For many years, the proactive partnership between the 
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public and private sectors together with local communities was a favoured method of 

addressing the challenges faced by small-scale tourism businesses in a highly competitive 

market [3]. However the equitable distribution of economic benefits from such partnerships 

have not materialised and local communities were often marginalised rather than empowered. 

As tourism business come into the rural area, the communities did not receive beneficial 

from the existing tourism facilities from the tourism operators even though Sukau have 

been received many tourist due to the uniqueness of Kinabatangan Wildlife Sanctuary. 

 

MAIN RESULTS 

Economic empowerment as a process community live are transformed from a situation 

where they have limited power and access to economic assets to a situation where they 

experience economic advancement and their power and agency is enhanced in the 

following areas [7]. Based on the definition it can be summarize, economic empowerment 

are (1) The knowledge, individual capabilities (e.g. business skills or financial literacy), 

sense of entitlement (understanding and recognition of their own subordination and their 

own sense of rights), self-esteem, and self-belief to make changes in their lives, including 

learning skills to get a job or start an enterprise (power within). (2) Economic decision-

making power within their community, and local economy (including markets) not just in 

areas that are traditionally regarded as women’s realm but extending to areas that are 

traditionally regarded as men’s realm (power to). (3) Access to and control over financial, 

physical and knowledge-based assets, including access to employment and income-

generation activities (power over). (4) The ability to organize with others to enhance 

economic activity and rights cooperatives, unions, group-based financial services, 

marketing and learning opportunities (power with). Mode of community empowerment 

with the partnership carried out through public institutions (business and non-business). 

Such empowerment model consists of two types. First, the groups from community 

develop their own partnerships with tourism businesses. Second, groups/organizations 

and the community do partnerships under the coordination and mediated by village owned 

enterprises [4]. 

 

CONCLUSION 

 

The outcome of tis research aims to create a more efficient tourism environment for all 

stakeholders through the business partnership which could benefit their economic capacities. 

The development of community economic empowerment will be formulated using both 

quantitative and qualitative methods. Approaches such as ‘Local Communities Readiness and 

Willingness’ will be used in order to investigate the current tourism climate in the 

Kinabatangan River región. Towards this end, having a better understanding of the 

community economic empowermentprocess will help tourism planners in identifying gaps 

and recommend the appropriate interventions. 
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ABSTRACT 

Asia is the continent with highest sediment supply in the world, which results in adverse 

impact to the ecosystem. Amongst the regions in this continent, Southeast Asia has recorded 

as one of the highest sediment yield region due to human activities on land uses. Considering 

to this sedimentation issues, sediment source fingerprinting approach has created an interest 

among the researchers in tracing and estimating the sediment source contribution to the 

environment, as it needed in soil conservation planning and watershed management. This 

review identifies the percentage of sediment fingerprinting approaches that have applied in 

this continent as based on regions. Besides, it also discusses on the common tracers that 

regularly used in Asian countries in distinguishing the source of sediments. Moreover, it also 

highlights the problems faced and conditions that requisites in applying this method in 

tropical Asian countries 

Keywords: Sedimentation, sediment fingerprinting, environmental tracers 

 

INTRODUCTION 

The transport and deposition of the sediments through the erosion process may result to a 

detrimental impact to the ecosystem. This creates concern towards food security, human 

health, regional climate, desertification, and environmental quality [1-4]. Among the many 

sedimentation problems, environmental impact has become a serious issue in many different 

spatial and temporal scales in Asian countries [5]. Thus, many recent research studies on 

sedimentation was more focused in sediment source fingerprinting towards ecological and 

conservational issues in determining the sediment source provenance and estimating its 

relative proportion for a proper mitigation procedure. To best of our knowledge, there were 

no literature reviews that have been published (until January 2018) focusing on the sediment 

fingerprinting approaches specifically to Asia only. This paper reviews approximately 250 

peer reviewed journal articles and of which 40% of the papers are to be of direct relevance to 

Asian countries. These compilations includes the most recent studies on sediment 

fingerprinting approach from the year of 2010 until 2018 and generally discuss on the 
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common tracer approaches that have applied in the Asia continent countries. Highlighting the 

problems faced and key messages that will be helpful for ongoing and future researchers in 

the region. 

 

MAIN RESULTS 

 

SEDIMENT SOURCE FINGERPRINTING APPROACH 

 

Sediment source fingerprinting is an approach used to address the potential source/ 

sources of sediments and its contribution to any catchments or landscape using the 

suitable fingerprinting properties and statistical model. Moreover, it also used in 

understanding the historical process of sediment for past years. In sediment fingerprinting 

studies, tracer selection is an important subject for identification and discrimination of the 

potential sediment source. Mostly, fingerprinting studies are conducted according to 

following steps: (1) sample collection and processing of the potential sediment source, (2) 

chemical analysis for tracer selections and (3) application of suitable mixing model for 

results analysis. The Figure 1 below indicates the percentage of sediment source 

fingerprinting studies had conducted in Asian countries created based on the published 

articles as mentioned above. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Percentage of sediment fingerprinting in Asia continent 

 

SEDIMENT FINGERPRINTING INDICATORS 

 

Sediment fingerprinting technology relies upon identifying significant differences in the 

tracer properties from various sediment sources. The properties that can be used to 

discriminate sources includes: (i) fallout radionuclides (137Cs, 7Be and 210Pbex) which 

enable discrimination of surface, subsurface and cultivated sources, (ii) major and minor 

element geochemistry, which is related to geological substrate but also modified by soil 

formation processes and weathering and hence has potential to discriminate land-use, (iii) 

mineral magnetic properties, which are sensitive to soil formation processes and 
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pollution, and (iv) contaminants from industrial or other anthropogenic activities e.g. 

heavy metals.  

 

Dating elements such as carbon, uranium and fallout radionuclides are common tracers 

applied in Asia regions in understanding the sedimentation process. Among those tracers, 

fallout radionuclides are widely employed in fingerprinting studies due to abundance on 

the Earth surface, sufficient long half-life and ability to quantify the sediment origin 

throughout the flood. These tracers are also very useful in discriminating between the 

surface and subsurface material and in distinct between the cultivated and uncultivated 

land [6-8]. The most frequent fallout radionuclide used are Pb-210, Cs-137and Be-7 [6]. 

 

Geochemical properties that includes rare earth metal, trace metal and heavy metals are 

often used tracers in sediment fingerprinting studies. These tracers are selected for its 

geochemical analysis due to its inexpensive cost, fast response and widely available 

analytical instrumental techniques to produce essential information on different elements 

composition in identifying and discriminating the sediment sources [9]. Besides, total 

carbon, nitrogen and phosphorus are the elements that considered as organic properties. In 

majority of the studies, total organic carbon and nitrogen were used as a parameter for 

discriminating between organic matter of terrestrial and matter source, soil deposition 

index and as indicator for determining the soil quality, fertility and productivity [10]. 

 

Moreover, magnetic properties and biomarkers also can be used as tracers in 

fingerprinting studies. Soil magnetic properties has been applied in understanding the 

sediment provenance in past and current decades [11] that resulting from rock weathering 

and soil erosion. Countries such as China and Iran are often uses this property as one of 

its parameter in sediment fingerprinting studies. Besides, biomarkers such as polycycl ic 

aromatic hydrocarbon (PAH) are widely being used in fingerprinting studies particularly 

for discovering the petroleum and different combustion sources. This frequently used in 

determining the source of environmental pollution from oil spills [12]. 

 

CONCLUSION 

 

Southeast Asia have highlighted as the highest sediment yield region in Asia continent 

[13]. Nevertheless, the percentage of fingerprinting studies in this tropic region still 

comparatively lower as compared to other part of Asia countries. The sed iment studies’ 

techniques using tracers did not verify our observations of substantial erosion and land 

degradation in the upper catchment. However, it might cause of sediment flushing through 

the dredged channels. Consequently, it is recommended to combine such methods with 

sediment budgeting approaches to obtain results that are more reliable. Thus, more sediment 

fingerprinting studies focusing to this region are required in order to take proper 

mitigation procedure to minimize the sedimentation issues. Besides, this review also has 

discussed on commonly used tracer properties in sediment fingerprinting studies. Among 

those tracers, geochemical, chronology and organic properties are widely applied in 

identification of the potential source of sediment and understanding the sedimentation 

historical pattern.   
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ABSTRACT 

 
Asian REITs could be considered as one of the fastest growing assets in the world. Japan is 

currently the biggest market in Asia and Asian REITs market is very much progressing to 

expand with the emerging of two major regional economies, China and India. Previous 

studies have proved that Asian REITs is able to show competitive advantage in most of 

mixed-asset scenarios and have significant roles in improving efficient global REITs 

portfolio returns. Similar with other type of portfolio investment, REITs also have high 

interaction with macroeconomics factor such as inflation and interest rate. The financial 

crises event also will give significant effect to the return of REITs. Previous findings have 

shown that REITs is able to give remarkable return compare to other asset classes. Hence, the 

aim of this research is to assess the situation on excessive returns of Asian REITs and the 

impact from the macroeconomic factors to the Asian REITs’ return. The seven Asian 

countries that will be analysed are Japan, South Korea, Singapore, Hong Kong, Taiwan, 

Thailand and Malaysia. The data will be retrieved from the literature review and Datastream 

from year 2000 to 2017. Factor Asset Pricing Model, Principal Component Analysis, Garch 

(1,1) Model and Generalised Method of Moments techniques will be used to analyse the data. 

This research is expected to find relationship between the macroeconomic factors and 

excessive returns of Asian REITs. 

Key words: Macroeconomic, REITs, Asian, Return Excessive 

 

INTRODUCTION 

Real Estate Investment Trusts (REITs) is a type of security that allows investors to access and 

participate in trading in the immovable property market on major exchanges without having 

to trade in physical assets. They can invest indirectly through companies which have assets 

and income related to real estate investment, and is qualified as a REIT. The types real estate 

include residential, industrial, retail, office, hospitality, logistics and any income generating 

property. Real estate also offers a stable investment return and is a good hedge against 

inflation. Unlike other listed real estate firms which commonly resell their real estate assets 

post-development, REITs acquire and/or develop real estate with the objective of operating 

them as part their investment portfolio [4]. From the beginning of US REITs in 1960, REITs 

have expanded widely all over the world including Asia Pacific in the late 1980s and now 

Asian REITs has become the second largest REIT market globally. 

mailto:hishamuddin@utm.my
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REITs have become a key component of the listed real estate markets, reaching a total market 

capitalisation of USD 1.3 trillion in June 2017, which represents 41% of the global listed real 

estate industry [3]. In recent years, investors are shifting towards Asian REITs and it is 

experiencing a boom which is currently lead by Japan being the biggest Asian REITs market. 

It is the fastest growing market in the world and has overtaken France and UK. It is also 

expected to expand with the emerging of two major regional economies, China and India. 

Since 2005, the average total returns in emerging markets have been higher than developed 

markets (9.20% vs 6.74%) and more recently (7.80% vs 4.63%) over the past three years, and 

28.40% vs 0.84% over the past year. The high returns have been confined almost exclusively 

to emerging markets in the Asia Pacific region while emerging markets in Europe and the 

Americas have posted negative returns [6]. The rapid growth of Asian property market can 

provide opportunities for these global property securities fund to diversify their portfolio 

geographically and enjoy the higher return. According to Yue (2011), Asian REITs 

performed better than other key REIT markets in most of mixed-REITs scenarios, and saw 

their significant roles in improving efficient global REITs portfolio returns [9]. In 2014, Asia 

accounted for USD 7 trillion in investable real estate which was approximately 25% of the 

global market. By 2020, this is expected to grow significantly to USD 17 trillion and be 35% 

of the global market [7]. 

According to Richard Price, a CBRE Global Investor, the growth opportunities in Asia are 

unique relative to almost all Western countries. This is because Asian REITs offer attractive 

investment features and benefits including liquidity, diversification, high dividend yields, tax 

transparency, strong corporate governance, high quality profesional real estate managers, low 

management fees, low debt levels as well as unique features like Islamic REITs in Malaysia. 

The real economy and its business cycles has been the subject of investigation of studies 

trying to understand the factors that drive REITs returns. The performance of REITs are 

measured by the returns and it is influenced by many factors mainly macroeconomic factors 

such as long term interest rates, short term interest rates, inflation, gross domestic product, 

construction index, production growth, exchange rates and consumption risk. Macroeconomic 

studies the performance and behaviour of economy by analyzing the factors that influences 

the REITs returns. Companies can use these factors and create a model to help them 

strategized their investment. 

 

This research seeks to identify whether Asian REITs is a promising investment vehicle for 

global investors, which Asian country is most ideal for REITs investment and what 

macroeconomic factors should be considered for maximum excessive returns. It is in the light 

of the above that this research seeks to examine the excessive returns of Asian REITs in 

macroeconomic factors. 

 

EXPECTED RESULTS 

 

This research is expected to find the macroeconomic factors that affect the excessive REITs 

returns to build up literature knowledge on the REITs market from the Asian and Malaysian 

market point of view. This research is also expected to discover the relationship between the 

macroeconomic factors and excessive returns of Asian REITs. Based on the previous researches, 

a positive relationship may be found between the variables [2][8]. Some macroeconomic factors 

may have a higher significant relationship and higher correlation with the excessive returns 

compared to other factors [1][5][8]. It is also expected to see how the macroeconomic factors 

affect and determine the excessive returns. Furthermore, the investigation on the excess returns 
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rather than the nominal returns will provide information for an added value to the REITs 

portfolio. 
 

CONCLUSION 

 

The main driver of this research is to evaluate the excessive returns of Asian REITs that is 

affected by the macroeconomic factors. Asia is a large market and good investment 

opportunity for investors. Therefore, this research will be useful for international investors to 

better understand the potential portfolio returns of investing in the Asian REITs market and 

help them choose which Asian country they should invest based on the current 

macroeconomic factors. Lastly, this research will enhance knowledge of the Asian REITs and 

its excessive returns and provide more information especially on the REITs market in order to 

enhance the performance of REITs in Malaysia in the future years. 

 

Acknowledgment: I thank the IGCESH organizers and my fellow authors who contributed 

their effort, ideas, knowledge and expertise. I also thank UTM Zamalah for sponsorship to 

help support my studies. This paper is part of Research University Grant (RUG) funded by 

Universiti Teknologi Malaysia Vot No.19H67. 

 

REFERENCES 

1. Brooks, C. & Tsolacos, S. Linkages between Property Asset Returns and Interest Rates: Evidence for the 

UK. Article in Applied Economics 33(2001), 711-719. 

2. Conner, P. & Liang, Y. The Complex Interaction between Real Estate Cap Rates and Interest Rates. Article 

in Briefings in Real Estate Finance 4 (2005), 185 – 197. 

3. European Public Real Estate Association (EPRA) Global REIT Survey, 2017. 

4. Kola, K. & Kodongo, O. Macroeconomic Risks and REITs Returns: A Comparative Analysis. Article in 

Research in International Business and Finance 42 (2017), 1228-1243 

5. Liow, H.K., Ibrahim, M.F. & Huang, Q. Macroeconomic Risk Influences on the Property Stock Market. 

Journal of Property Investment and Finance 24 (2006), 295-323. 

6. Mohamad, N.E. & Zolkifli, I.A. The Determinant Factors of Real Estate Investment Trust (REIT)'s 
Performance: Evidence from Asian REITs. Indonesian Capital Market Review. Journal of Finance and 

Economics 6 (2014). 

7. Newell, G. Asia Pacific Real Estate Association- APREA, 2012. 

8. West, T. & Worthington, A.C. Macroeconomic Risk Factors in Australian Commercial Real Estate, Listed 

Property Trust and Property Sector Stock Returns: A Comparative Analysis Using GARCH-M. Asian 

Finance Association Annual Conference (2006), 1-18. 

9. Yue, W. The Development of Real Estate Investment Trusts in Asia. University of Western Sydney, MRes. 

Thesis, 2011. 

 

  



 

SCIENCE AND TECHNOLOGY                                                                                  775 

 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13-15 August 2018 
 

 

 

 

LOCAL HYPERTHERMIA AT 43OC REDUCED TUMOR 

PROGRESSION IN EMT6 MURINE BREAST CANCER MODEL 
 

W.F.A. Wan Mohd Zawawi*1, M.I. Salim2, K. Jemon3  

 
1 Department of Biosciences and Health Sciences, Faculty of Biosciences and Medical Engineering, 

Universiti Teknologi Malaysia, 81310, Johor, Malaysia  

 (E-mail: wanfatinamira@gmail.com) 
2 Department of Clinical Sciences, Faculty of Biosciences and Medical Engineering, Universiti 

Teknologi Malaysia, 81310, Johor, Malaysia 

(Email: maheza@utm.my) 
3 Cancer and Infectious Diseases Group, Health and Wellness Research Alliance, Universiti Teknologi 

Malaysia, 81310, Johor, Malaysia  

(Email: khairun_nadwa@fb.utm.my) 

 

ABSTRACT 

Local hyperthermia treatment has been used on solid tumor and has diverse heating approach. 

The temperature of treatment could be as high 80oC (thermal ablation), or as low as fever 

range temperature, 39-45oC. Hyperthermia is thought to directly kill the cells either by 

inducing apoptosis or necrosis as well as by activating the immune cells. However, different 

temperature, duration and frequency of treatment would give different therapeutic effects on 

various cancer types. Relevant to this, local hyperthermia treatment optimization was 

conducted prior choosing the best approach for heat induction in EMT6 tumor. Mice were 

inoculated with 5 × 105 EMT6 breast cancer cells on the right flank subcutaneously. Tumor 

progression was monitored and measured thereafter by using digital caliper. On day 7 post-

inoculation, tumor of about 30 mm2 size were heated at 41oC and 43oC (±0.5oC) for 30 

minutes by means of infrared radiation. The present study shows that local hyperthermia at 

43oC slower tumor progression and prolonged the survival rate. Additionally, multiple 

treatment further reduced the tumor growth in tumor-bearing mice.  
 
Keywords: Local hyperthermia, Tumor progression, Survival rate 

 

INTRODUCTION 

Hyperthermia has been widely demonstrated in many preclinical and clinical trials as a non-

invasive cancer treatment strategy. The fundamental of local hyperthermia is the induction of 

heat by increasing the specific tumor region to a certain temperature, at which this elevated 

temperature could weaken or kill the cancer cells as well as activating the immune system. 

Hyperthermia is selective to cancerous cells thus causes no harm on normal cells since they 

can maintain a normal body temperature [1]. Fever-range or mild temperature; 39oC – 41oC 

and moderate hyperthermia; 41oC – 45oC have different effects in killing the tumor cells in 

which both of these temperature range were chosen for current clinical practice since they are 

readily attainable and tolerated [2].  

 

However, the consistency of preferred temperature range and temperature doses towards 

mailto:wanfatinamira@gmail.com
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killing various types of cancer cells are remains controversial . This reflects that the anti 

tumor efficacy is sensitive to small temperature difference and the effect is varied among 

cancer types [3]. Therefore, present works focus on the optimization of local hyperthermia 

treatment in EMT6 murine breast cancer model. The parameters involved were temperature 

and frequency of the treatment to determine the optimum treatment conditions that could 

slower the tumor progression and prolong the survival of tumor-bearing mice.  

 

LOCAL HYPERTHERMIA TREATMENT OPTIMIZATION 

 

Local hyperthermia at 43oC reduced tumor growth in tumor-bearing mice 

 

The impact of heating tumor at 41oC and 43oC (±0.5oC) was tested by means of infrared 

radiation (Hydrosun, Germany). Hyperthermia was applied for 30 min for both tested 

temperature and the thermocouple that was inserted in the tumor center was used to 

precisely monitor the temperature of the tumor. Tumor was heated locally so that the rest 

of the body was not heated above normal body temperature.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Local hyperthermia at 43oC reduced tumor growth in tumour-bearing mice. 

Line graph depicting the tumor growth in each group (top panel) and individual mice 

(centre panel). Kaplan-Meier analysis showing the survival curve of mice (bottom panel) 

A) 41oC treated mice (left panel). B) 43oC treated mice (right panel). **P<0.005 (student 

t-test). 

 

Results in Figure 1 shows that 30 min of local hyperthermia at 41oC produced no effect 

on tumor growth at both once or twice of treatment. Meanwhile, tumor growth was 

observed to be slower in 43oC treated mouse with significant decreased of tumor size by 
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30% in the group that was given treatment twice compared to untreated group. This result 

indicates that 43oC is more efficient in slowering tumor progression compared to 41oC 

and also prolonged the survival rate of mice (bottom panel). 

Repeated heat induction at 43oC further reduce the tumour growth in tumor bearing 

mice  

 

To further confirm the performance of 43oC hypertermia treatment on EMT6 tumor 

progression, mice were subjected to either 2X or 3X treatment every consecutive day. 

Based on Figure 2 A, mice treated 3X demonstrated significantly slower tumor growth by 

30% compared to 2X treatment and 40% compared to control. The survival of mice was 

also prolonged as shown in Figure 2 C, with one mouse with completely disappeared 

tumor after 12 days and lasts for more than 50 days thereafter. This indicates that this 

three-times local hyperthermia treatment is sufficient in completely eradicating the tumor.  

 

 
 

Figure 2. Repeated treatments at 43oC give better outcome in tumor reduction. A) Line 

graph depicting the tumor growth for each group (2X, 3X and control). B) Tumor growth 

for individual mice in each group. C) Percentage survival of tumor bearing-mice observed 

over a period of 50 days after hyperthermia. ****P<0.0001 (student t-test). 

 

CONCLUSION  

 

Results to date indicate that local hyperthermia at 43oC for 30 min reduced tumor growth in 

EMT6 murine breast cancer model and repeated treatment contributes to further reduction of 

tumor progression. 
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ABSTRACT 

Traffic noise covering nearly ⅔ of the total noise pollution in an urban region, this matter 

must be considered seriously   as they can have   negative impact on the environment, the aim 

of these of this study is to investigate the related issues and environmental impact of allowing 

automobile driving in the campus and analysing the relationship between university campus 

planning and traffic noise condition. for the objective of these study  it has been planned to 

use the measured noise pollution data for the UTM campus Johor Baharu, resulting data were 

geostatistical analysed, with the comparison of different interpolation techniques to spatially 

map noise levels at different location of the study area, where there are high noise levels that 

exceed allowable noise limits,  From finding of this research It is understood the volume of 

traffic generated within campus  are highly affected by the various activity based on land use 

zoning & planning, and mostly high noise pollution recorded in bus stops and crowed areas 

when it can be source of traffics also  noise pollution ,the performance of two methods IDW 

and Kriging was evaluated based on the magnitude and distribution of errors. with the help of 

cross validation statistics and plots it’s showed that IDW creates better representation of 

reality for measured Noise pollution levels, Noise map generated for practical applications it 

can be useful to conduct regular assessments of the noise pollution in the study area. 

 

Keyword: Ecomaps, Land use planning, Transportation, Traffic noise, Interpolation 

 

INTRODUCTION 

eco-campus means “environmental sustainability within the school”. It’s became common 

goal and agenda to Universities worldwide to give favorable living and learning 

environments for their peoples[4], UTM also one of the universities implemented many rules 

and actions since 2010 to become sustainable campus which gives general guideline of 

campus sustainability[2],one of the significant and powerful tool to make the sustainable 

environment for any area particularly for campus area is physical development planning,  it’s 

forming and effecting  Campus accessibility and connectivity since users need to have access 

to universities utilities and amenities it’s make strong connection between transportation and 

land use planning, the UTM main campus in Skudai, Johor where the study is conducted. was 

mailto:firstauthorsname@aaaa.bbb
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classified as a combination of compact and dispersed development type. The compact inner 

circle hence the Academic & Administration Zone in blue (Figure 1) consists of four 

faculties, an administrative zone, mosque, library and main hall. to encourage pedestrianism 

with easy accessibility and connectivity of the buildings at the initial development phase of 

the campus. But Since, the UTM’s organization decided to construct new buildings the inner 

circle known as the Knowledge Circle is surrounded by seventeen (17) hostels, ten (10) 

faculties, staff residences, sports and recreational zones. Spatially when, UTM Leads to start 

to make many new construction projects in the campus, red circle figure (2) but these new 

constructions building not based on the Compaq development and easily accessible by foot, 

bicycle, or public transit. [1] 

 

_  

Figure 1. (Arina ,2014)              Figure 2. Harta Bina, UTM Skudai, 2017) 

 

Its due to an increase vehicular traffic flow resulting from dispersed campus development 

transportation demands in campus areas continue to increase rapidly It is shown in the table 

(1) and (2) for year 2011 and  

 

Table 1. Source:UTM Security Office, 2011    Table 2. Source: UTM Security Office, 2017      

_  

 

MAIN RESULTS 

 

Secondary data of noise pollution for the 55 selected sites in the campus be recorded was 

used, Longitude (y-coordinate) and latitude (x-coordinate) of the sampling sites were 

determined using Garmin Global Positioning System (GPS) device. Noise pollutant 

measurements and coordinates of locations were stored in excel format while the 

shapefile of the present extent of the UTM campus is imported into the GIS environment 

using ArcGIS 10.3 for quantification at unmeasured locations to understand how intense 

the pollution is, ArcGIS Geostatistical Analyst allows us to create a statistically valid 
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prediction surface along with prediction uncertainties from a limited number of data 

points[3] the present study aimed to evaluate accuracy of two interpolation methods 

kriging and IDW for prediction of noise values in UTM campus. Each of the interpolation 

methods create different noise maps based on the mathematics functions used.it shown in 

Figure (3) to figure (4) and figure (5) 

 
                     Figure 3.                            Figure 4.                            Figure 5.                               

  
                          Figure 6.                                                       Figure 7.        

CONCLUSION 

 

For these studies mostly, high noise pollution recorded in bus stops and crowed areas 

when it can be source of traffics also noise pollution, the performance of two methods 

IDW and Kriging was evaluated based on the magnitude and distribution of errors. with 

the help of cross validation statistics and plots it’s showed that IDW creates better 

representation of reality for the mean measured Noise pollution levels, figure 6 and 

figure7Noise map for maximum noise recorded created with kriging they generated for 

practical applications it can be useful to conduct regular assessments of the noise 

pollution in the study area. 
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ABSTRACT 

 
High energy x-ray is widely used in cargo inspection system to detect illicit materials at 

countries border. Safety assessment should be the most concerned when cargo drivers need to 

drive through the inspection area. This study perform safety assessment of ion dose and 

energy dose produced by collimated low energy X-ray source up to 35 kV of anode voltage. 5 

mm collimator result in larger ion dose rate than 2 mm collimator. This work, will discuss 

which size of collimator is the most suitable for cargo scanning purpose to prevent large 

amount of scattered beam receive by drivers during the procedure. 

 
Key words: Collimator, Transmission X-ray, Energy spectrum 

 

INTRODUCTION 

Estimation of dose rate for radiation activities is vital for the safety assessment of radiation 

facility. Dose received by driver during cargo scanning have been huge debate since some 

scanning system employ high dose absorbed by the driver. 

 

The aim of this research is to determine the effect of X-ray anode voltage towards ion and 

energy dose rate when varied X-ray intensity beam is projected between parallel plate 

capacitor region. This research also aim to determine the influence of collimator size upon 

ion and energy dose rate using same parallel plate capacitor with 35 kV X-ray anode voltage 

at 1mA. 

 

High energy x-ray of cargo scanning is mainly focus on different attenuation coefficient of x-

ray corresponds to different materials through which it transmitted. Generally, the x-ray 

intensity should be same in all the directions in vertical plane of the collimator. The estimated 

x-ray attenuation upon various kinds of test object in the cargo yield clearer images. Thus the 

scanned cargo requires a flattened pencil x-ray incident beam shape. Beam flattener is 

necessary to produce uniform beam in vertical plane exiting the primary collimator. Further 

experiments will be conducted after introducing a beam flattener of suitable material and 

dimensions[3]. Further study of post collimator prototype are still in progress. 
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MAIN RESULTS 

 

Safety assessment of driver dose rate have been simulated using capacitor plate and 35 kV X-

ray source. The purposed of the experiment is to calculate the ion dose rate produced by 

different types of collimator used to filter the beam. Anode voltage of the x-ray source was 

kept constant. Ionization current was plotted against varied capacitor voltage 

 
Figure 1. Ionization current vs capacitor voltage of different size of collimator opening at 

35KeV X-ray with anode voltage of 1mA. 

 

Local Ion dose rate around parallel plate capacitor can be calculated using saturation value of 

ionization current for each 2mm and 5mm collimator. The ion dose rate corresponds to 

energy dose rate at the irradiated area which will tell the suitable size of collimator to be 

introduced in the designed prototype of the primary collimator. Larger collimator delivers 

more scattered beam than small collimator. 

 

CONCLUSION 

 

Safety assessment of driver dose rate have been simulated using capacitor plate and low 

energy X-ray source of anode volatge up to 35 kV. Further experiment will be conducted 

after introducing the prototype for the filter to get desired image of the test object. 

 

Acknowledgment: Special thanks to UTM Zamalah Masters and School of Postgraduate 

Studies UTM 
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ABSTRACT 

 
Bromelain has potential and demand in worldwide applications especially in pharmaceutical 

industries but commercial bromelain is very expensive due to high cost in extraction and 

purification method. Pineapple wastes are proportionally increasing with the production of 

pineapples concurrently. Pineapple waste not used in any production yet and has no 

appropriate destinations. Waste disposal become growing problem as it usually prone to 

microbial spoilage and serious environmental problems. Therefore, this study is to extract 

bromelain in highest purified form from pineapple waste (crown and stem) from different 

species in different cultivars at reduced cost. Furthermore, it is economically and 

environmental friendly. Some studies have demonstrated that bromelain has potential in food, 

cosmetic and pharmaceutical industries. Bromelain activity was determined by casein 

digestion unit (CDU) and well diffusion method using skim milk and casein plate. Moris 

shows the extremely high of bromelain activity in crown (11.852 ±0.555) U/ml while Yankee 

shows the lowest bromelain activity in stem (0.580±0.091) U/ml. Crown has higher 

bromelain content compared to stem. Bromelain also was tested with different protein 

substrate such as fibrin to show the fibrinolytic activity. The purification method used is ion 

exchange chromatography by using carboxymethy-cellulose (CMC), gel filtration, SDS-

PAGE and HPLC.  

Key words: Bromelain, pineapple waste, purification 

 

INTRODUCTION 

Bromelain is a protease enzyme belonging to the cysteinepeptidase family that helps to 

initiate proteolysis and pineapple is its main source. It has commercial value in the 

pharmaceutical, textile, cosmetic, food and beverages and others. It helps to exfoliate, 

rejuvenate the skin and act as cleansing agents (Costa et al., 2014). Besides that, it used as 

meat tenderizing, in brewing and baking (Ketnawa et al., 2011). Meanwhile, leather and 2 

textile industries used bromelain to soft the fibres and involve in detergent production. It also 

helps in skin softening and detergent formulations. Pharmaceutical has a big potential which 

contribute in dietry supplements, folk medicine and wound healer (Costa et al., 2014). In 

clinical applications such as anti-inflammatory agents, anti-diarrhea, digestive aid, antitumor 
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agents, cardiovascular and circulatory disease, potential in surgical procedure and wound care 

(Costa et al., 2009) and fibrinolytic agents (Ketnawa et al., 2012).  

 

Commercial bromelain is very expensive due to limited pineapples and high cost in 

extraction and purification method. Pineapples production will keep increasing to meet the 

demand of bromelain and it will produce high amount of pineapple waste. Pineapple waste 

not used in any production yet and has no appropriate destinations. Waste disposal become 

growing problem as it can cause serious environmental problems. Therefore, this study 

presents the extraction of bromelain from the waste for the worldwide application. Pineapple 

is the main sources to extract the pure bromelain. In every part of pineapple such as leaves, 

stem, core, crown and fruit have high bromelain content. Therefore, bromelain can be 

extracted and purified from pineapple waste and it low-cost production. The aim for this 

study is to determine bromelain contents in different parts of pineapple and compare from 

different genus and cultivar. This study also to test the bromelain with different protein 

substrates such as fibrin to shows the fibrinolytic activity presents. Lastly, to extract and 

purify the bromelain presents in the pineapple waste. 

 

MAIN RESULTS 

Bromelain activity in pineapple waste (crown and stem) using Casein Digestion Unit 

(CDU) and well diffusion method  

Casein Digestion Unit (CDU) method used casein as a substrate and L-tyrosine as a 

standard (Murachi, 1976). From the Figure 1 below, it is obvious that Moris shows the 

extremely high of bromelain activity in crown (11.852 ±0.555) U/ml while Yankee shows 

the lowest bromelain activity in stem (0.580±0.091) U/ml. For the Moris, the bromelain 

activity in the crown approximately 8.6% high compare to the stem. Thus, it shows that 

part of the plant influences the bromelain activity which means crown is the best part 

containing high bromelain compared to the stem part. However, some researchers 

recorded that the bromelain activity also depends on the type of cultivars. It shows that, 

high bromelain can be obtained depends on the part of extracted plant and type of 

cultivar.  

 

Well diffusion method or casein/skimmed milk agar plate assays allow principally for 

qualitative determinations of protease activity. Degradation of the enzyme substrate 

(casein), incorporated in the agar plate was seen as the development of a t ransparent zone 

in the plate. The proteolysis zone produced on the casein agar could be related to the 

amount of protease presence in the crude extracted. However, it was clearly seen for all 

replicates. The large diameter shows the high bromelain content. Crown and stem samples 

of Madu, Philipine, Josapine, Moris, Yankee and MD2 showed the zone of proteolysis 

and proved that the pineapple waste has high amount of bromelain especially stem 

compared to the crown. 
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Figure 1. The bromelain activity presented in the crown and stem of pineapple waste. 

 

 
Figure 2. The proteolysis zone produced on 1) the skim milk plate and 2) casein shows the 

hydrolysis of casein in the sample 

 

CONCLUSION 

 

In conclusion, the bromelain content depend on the cultivar and the part of plants where it is 

extracted. Crown of Moris cultivar recorded the highest bromelain content and supported by 

the larger proteolysis zone detected on the casein and skim milk plate. Others have the 

bromelain but in a small quantities when compared to the crown of Moris. 

 

Acknowledgment: The authors would like to express the appreciation to Asma Agro Sdn 
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ABSTRACT 

Construction industry which plays a crucial function in economy is famous for its unique 

characteristics such as fragmentation, time lag and many more. Consequently, the industry 

suffers problems relating to the unique characteristics such as disputes within the construction 

parties. It was found that construction disputes incur high transaction costs which later affects 

related parties and increase the overall project costs. This is due to the fact that transaction 

costs are the costs that incurred from transaction activities within the construction industry. 

Transaction cost economics or analysis is useful to be studied as it allow parties to have better 

understanding on the benefits incurred in making economic exchange. The emerging 

Building Information Modeling (BIM) technology is said to be beneficial in addressing 

problems such as solving disputes and reducing overall project costs. Hence, BIM 

procurement is seen to address the aforementioned issues. Transaction costs within other 

procurement types such as traditional, design and build and Public Private Partnership (PPP) 

has been previously studied. Hence, this research seeks to identify the transaction costs 

incurred within the procurement with BIM adoption. This is a preliminary study employing 

structured literature review to determine the components and activities within the transaction 

costs and outlining the BIM procurement to study the activities involved within the BIM 

implementation. The initial framework for transaction cost components in BIM procurement 

was set up based on RIBA Plan of Work with BIM overlay. The components are categorised 

into pre-contract and post-contract components and further breakdown into stages. It will be 

the basis to develop a framework to provide a guideline among construction industry players 

on the related transaction costs within the BIM procurement.  

Key words: Transaction costs, Building Information Modeling (BIM), procurement, 

Construction industry  

 

INTRODUCTION 

The special character of construction industry makes it an important sector to manipulate the 

economy [1-3]. One of the special characteristics of the construction industry is its transient 

nature [1] where the organization is temporary and will be disbanded at the end of 

construction period [4]. Hence, there is a need for contractual obligations between parties to 

safeguards interests. A contract documents acts as a binding obligation between two or more 

construction parties, by conveying and outlining legal and technical information as well as 

ideas among various parties involved within a project [5].  

mailto:kbtoh2@live.utm.
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Any disputes within a construction project could affect the project’s time, quality and 

subsequently increases construction costs [6]. An interesting research by [12] managed to 

linked disputes and litigation with high transaction costs within construction projects. It was 

reported that the value of disputes reaches RM 261 million in Asia region in 2016 [7]. A 

research conducted by [8] managed to highlight the relationships between traditional 

procurement and transaction costs where higher transaction costs found in traditional 

procurement compared to other procurement types. Hence, it can be concluded that 

uncertainty leads to disputes and consequently causes high transaction costs. Therefore, it is 

alarming to learn that traditional procurement maintained the most frequent type of contract 

used in Malaysian Construction Industry from 2015 to 2017 [9] despites of its many 

drawbacks. One of the notable drawbacks is the separation between design and construction 

phase, which later become the root cause to many problems in construction projects [10].  

 

Interestingly, transaction costs analysis is said to be useful to study the benefits in making 

economic exchange as well as studying the impacts of an organization with high performance 

ambiguity [11]. Transaction costs (TCs) are costs incurred from transaction activities within 

the construction industry [12] such as the search and information costs; bargaining and 

decision costs; and policing and enforcements costs [13]. TCs allow construction parties to 

have better understanding in the reasons of conflicts and disputes most likely occur during an 

economic exchange such as contract incompleteness due to bounded rationality and 

uncertainty, as well as opportunistic behaviour [14].  

 

In response to technological change within the construction industry, Building Information 

Modeling was introduced to be able to minimise the supply chain related costs [15], 

discourage legal disputes and costly litigation [16]; facilitate construction firms in achieving 

competitiveness, qualities and efficiency, profitable, providing collaborative and innovative 

work nature [17], cost reduction, enhancement of control and time savings [18]. To date, BIM 

have been adopted in several procurement types, such as PPP and has been proven to be 

effective and efficient in improving the project outcome, especially value enhancement [19]. 

 

Since disputes are one of the notable factors that lead to high transaction costs, good 

understanding and anticipation of disputes at earlier stage is beneficial. Managing conflicts 

and disputes at early stage within a construction project by providing solution is central in 

ensuring successful project completion. Therefore, this research seeks to study transaction 

costs within the BIM adoption procurement. This research will determine the transaction cost 

components in BIM procurement with the aim to provide a basic guideline to construction 

players in drafting BIM contract.  

 

MAIN RESULTS 

 

Structured literature review on the transaction cost economics and BIM procurement have 

managed to highlight the crucial components of transaction costs during the typical BIM 

adoption construction project life cycle. Transaction costs can be categorised into pre-

contract and post-contract costs involving the search and information costs; bargaining and 

decision costs; and policing and enforcements costs.  Each pre-contract and post-contract 

transaction costs is further breakdown into detailed stages based on RIBA plan of work 

such as appraisal stage, and so on. Within each stage, activities relating to transaction 

costs were identified to later determine the transaction costs. The BIM elements in 

relation to procurement were identified and outline as a basis to identify the transaction 
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costs incurred. The expected outcome will help shaped the conceptual framework of this 

research as illustrated in Figure 1. 

 

 

Figure 1. Conceptual proposed framework for outlining Transaction Costs within BIM 

procurement 

 

CONCLUSION 

 

It has been observed and noted that transaction costs within the traditional procurement is 

higher compared to other procurement types such as design and build. Since BIM benefits the 

construction industry in many ways including the reduction in overall project costs, it is 

interesting to determine the transaction costs analysis within the BIM procurement to study 

the benefits of BIM to construction industry generally and construction projects specifically. 

Currently, no substantial number of research conducted to study the transaction costs analysis 

within the BIM procurement. Therefore, this research is crucial in determining the transaction 

costs inccured within the BIM procurement to determine the benefits of the procurement 

among the related parties.  
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ABSTRACT 

 
Last few decades, the global transformation in urban development has taken place. 

Malaysia’s rapid economic progress poses special challenges in many rural areas. One of the 

challenges occur in rural area; migration. Rural-urban migration represents an essentially 

spatial concomitant of the economic development of a region. It may result the declining 

number of population in rural area. Nowadays, the phenomenon of the existence of vacant 

and idle houses has taken place in the traditional village. This review paper examined articles 

on sustainability development of rural settlements and the issues of rural depopulation. The 

issue of rural depopulation might affect the community. This paper further discussed a 

general and clear understanding on sustainability development of rural settlement that applies 

in Malaysia and others countries by reviewing past research and the development plan that 

relate to the sustainability of rural settlement. Further discussions will involve the issues in 

rural areas according to rural settlement by reviewing past research. 
 
Key words: rural area, sustainability development, rural settlement, rural depopulation, 

community 

 

INTRODUCTION 

In general, a rural area is a geographic area that is located outside towns and cities; have a 

low population density and small settlements. Defining rural areas is the subject of on-

going debate. It is however fundamental to any meaningful planning or discussion 

regarding this area. According to Oxford English Dictionary (1980), rural means living in 

the country having standing qualities or manners of peasants or country-folk; engaged in 

country occupation; agricultural postural, of pertaining to, or characteristics of the 

country or country life as opposed town. According to Ferdinand Toennies (1855-1936), 

the traditional rural society was characterized by relationships based on kinship, cohesion 

and shared values which he equated with community. When community bonds slacken, 

hard evidence will be seen in terms of schools, neighborhoods not working, our economy, 

democracy and even our health and happiness which all depend on adequate stocks of 

social capital [9].  

 

In the context of housing settlement, Heylen (2006) in Ley, J. L. and Hashim, A. H. (2010) 

argue that livability refers to the environmental conditions from the perspective of the 

individual and is the subject of an evaluation of the quality of residential housing conditions. 

In other words, livability include environmental characteristics that create attractive 

residential neighborhoods and consisting of tangible and intangible aspects (Throsby, 
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2006, in Leby, J. L. and Hashim, A. H. (2010). With the common objective of making 

rural area a place where its residents can continue to live peacefully in harmony with 

others and the environment, while contributing substantially to the local and national 

economy. The National Landscape Strategy (2002-2020) states that “The link between 

both rural and urban areas is emphasized as inter-reliant. Human societies and economies 

are interdependent: rural dwellers need urban settlements and vice versa to allow us work 

to our best advantage – neither can function fully without the other”. However, rural 

development has been excessively constrained by policies and regulations which lack 

convincing evidence, and which fail to acknowledge and exploit rural strengths and 

opportunities for sustainable development. Today, rural depopulation is impacting on the 

entire fabric of rural society.  

 

Table 1. Distribution of population by strata 
 

STRATA 

 

1991 2000 2010 2014 

Total 

(Million) 

% Total 

(Million) 

% Total 

(Million) 

% Total 

(Million) 

% 

 
Urban 

 
9.38 

 
51.0 

 
14.43 

 
61.9 

 
20.12 

 
71.0 

 
22.18 

 
73.7 

 
Rural 

 
9.00 

 
49.0 

 
8.84 

 
38.1 

 
8.21 

 
29.0 

 
7.96 

 
26.3 

 
Malaysia 

 
18.38 

 
100.0 

 
23.27 

 
100.0 

 
28.33 

 
100.0 

 
30.10 

 
100.0 

      Source: Jabatan Perangkaan Malaysia (2015) 

 

Table 1 shows the distribution of population according to strata. It shows that, the 

population of rural area decreasing year by year from 1991 until 2014. Nowadays, the 

population in rural areas decline due to migration. Rural-urban migration represents an 

essentially spatial concomitant of the economic development of a region [1]. Rural-urban 

migration represents the movement of the society community from smaller town 

(agricultural communities) to a larger town (non-agricultural communities). Fr. Harry 

Bohan stated “The family and community are the basic building blocks of society”. The 

decreasing number of population may result the leaving of their settlement. 

 

RURAL SETTLEMENT 

 

Settlement plays an important role in creating human civilization by providing space to 

meet the needs of the inhabitants both in the present and the future time [10]. As a built 

environment and a means of human activities, settlements transform over time.  They are 

required to provide spaces with attractive environments to live in, and in turn so that the 

inhabitants would have a better living condition to achieve sustainability (Throsby, 2006, 

in Leby, J, L and Hashim, A, H, 2010). Rural settlement (kampong settlement) can be 

divided into two types. There is unplanned settlement, which is Malay traditional 

kampong, fisherman kampong and others; and well-planned settlement, which is new 

village, urban kampong and others.  Both types of rural settlement are form from some 

various physical elements like geography, landscape and others spatial elements. Rural 

áreas are traditionally connected with agricultural activities [8]. 
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SUSTAINABILITY 

 

Sustainability is the capacity for continuance unto the long term development. Three 

traditional pillars of sustainability consist of social, economic and environmental 

consideration. Harris and Borer (2005) agreed that sustainable development need to address 

social and economic as well as environmental considerations. According to Christopher and 

Denis, the definition of rural sustainability can be defined as a continuous search for 

development strategies (aimed at a general improvement in the human condition) to maintain 

and produce healthy rural communities in which economic, socio-cultural, political and 

environmental values are compatible and which respond to any imperatives in these 

dimensions, at least in the long run.  

 

Sustainable development most prominently entered the global political arena in 1987 in a 

report from the United Nations Commission on Environment and Development, also known 

as the Brundtland report. The report stated, ‘Humanity has the ability to make development 

sustainable – to ensure that it meets the needs of the present without compromising the ability 

of future generations to meet their own needs’ [13]. To achieve recovery and enhance the 

quality of life for everyone (community) need to represent the holistic way in sustainable 

development. Holistic way means that, by improving the status of disadvantaged people, 

limiting waste and pollution, conserving natural resources, promoting cooperation and 

efficiency, and revitalize economies [11]. 

 

In the sense, the definition of sustainability is not about a flourishing of human life or all 

needs being met, but about the basic conditions that are necessary for the ecological and 

social systems to not systematically degrade [7]. Maslow’s Hierarchy of Needs consept is 

explained in a Pyramid, the foundation of which is all about surviving. The middle is 

about thriving, and the top is about finding joy and fulfilment harm. These needs are met 

via a safe place to live, job security and money in the bank. 

 

CONCLUSION 

 

As a conclusion, sustainable effort permanently improves living conditions, more 

importantly, they start a long-term development process. Therefore, it is requested to identify 

the locals needs, voice their demands, and helps them organize themselves so as to improve 

their livelihood with the help of the financial, technical and human resources offered by 

development projects, as well as their own. From this study, the final outcome is expected 

to assist the responsible party in addressing this problem. Additionally, this study will 

enable the parties to work with the agencies involved in organizing and designing a 

traditional village planning more effectively and achieving sustainable development 

objectives in rural areas (one of the aspiration Blueprint Rural Transformation 2016-

2020). 
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ABSTRACT 

 
Jackfruit is identified as targeted produced for premium fruit and vegetable (EPP 7). 

Meanwhile in Johor, jackfruit is the third biggest fruit produced in 2016. Jackfruit contains a 

lot of benefits which certainly good for living things and have been used in various sector 

such as medicine, food, anti-bacterial and anti-oxidant, antifungal effect, immunomodulatory 

effect and else. However, the existence of pests and diseases have threatened the productivity 

of jackfruit plant particularly in tropical countries including Malaysia. There are many factors 

that can affect the occurrence of pests and plant diseases of jackfruit such as shoot borers, 

bark borers, mealy bug and scale insects, blossoms and fruit rots and bacterial die-back. 

Several studies have been devoted to model the plant pests and diseases epidemiology, 

though the contexts that focus in tropical environment and jackfruit plant are limited. 

Therefore, this paper aims to identify available models that could use to define dispersal 

pattern and relationship of the abiotic factors including major climatic variables with plant 

pests and diseases occurrence data, particularly. in tropical climate using spatio-temporal 

data. This paper could use as a basis to understand the epidemiological models in combating 

pest and plant disease and to support towards the effective management of jackfruit pests and 

diseases in tropical countries, particularly Malaysia. 

Key words: Jackfruit, Pest & Plant Disease, Geospatial Modelling 

 

INTRODUCTION 

Jackfruit or known as Artocarpus Heterophyllus belong to the family Moracea and it is often 

confused with the closely related species Artocarpus integer [1]. Jackfruit is plant in India, 

Bangladesh, Philippines, Sri Lanka, Malaysia, Thailand, some extend in Brazil and 

Queensland of Australia. In Malaysia, Johor is the third biggest producer of jackfruit in 

Malaysia after Pahang and Negeri Sembilan [2]. Due to its globally high demand, the fruit is 

culture as an alternative crop [3]. Furthermore, [4], reported that jackfruit is targeted for 

Premium fruit and vegetables where the fruit aims to be exported to the Middle East and 

Europe. 
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There is so much benefit from the fruit, tree, branches of jackfruit. Besides of the fruit is 

enriched with a diverse of nutrient and the edible fruit can be consumed ripe or green for 

vegetable, the tree as well can provide many other uses in environmental protection. In 

Indonesia, the plants have been used by traditional folk medicine and it can be use as anti-

bacterial, anti-diabetic, anti-inflammatory, antioxidant and anti-helmintics [5]. Besides, the 

fruit supply approximately 2 MJ energy per kg/wet weight of ripe perianth[6]. Phytonutrients 

contain in jackfruit such as lignans, isflavones and saponins have the properties of anticancer, 

antiulcer, antihypertensive and antiaging[7]. 

[8] stated that insect pest infestation is one of the cause behind declining production of 

jackfruit. According to [3], some of the major pest and diseases in India include shoot borers, 

bark borers, mealy bug and scale insects, blossoms and fruit rots and bacterial die-back. In 

Malaysia, [9], reported that “Karat Buah” or known as Uredo artocarpi is the reason behind 

the poor productivity of jackfruit whereby, 30 percent of production yield decreased each 

year. 

[10] stated that weather affecting the growth of jackfruit. Excessive rain, humidity and 

temperature can affect the plant to get diseases such as leaf spot caused by Colletortrichum 

gloeosportoides. [11]also reported from observation the trees showed symptoms more in 

‘stressed’ as a result of nutrition imbalances, soil types and terrain conditions and injury after 

or during rainy season, where humidity is relatively high. 

 

Abreast with a vast of technology development, mapping and modelling loss of crop due to 

pest and disease would be easier. Nowadays, the advancement of Geospatial make a lot of 

things easier. Geospatial now are widely used in various sector whether to collect data, to 

manage information, to store data, to keep track, for mapping, for prediction or to modelled 

[12], used GIS spatial statistics method to study the pattern of pest spreading and its 

relationship with spatial element such as drainage and type of soil. Meanwhile, [13] used 

geostatistical methodology in mapping crop disease incidence. Therefore, this paper is 

reviewing the role of geospatial model in identifying the abiotic factor that affect pest and 

plant disease and abiotic factor which influence growth of pest and plant disease. 

 

CONCLUSION 

 

Jackfruit is a potential crop to be marketed worldwide due to its rich nutrition. However, the 

existence of pests and plant diseases threatened the crops production. Therefore, there is a 

need to understand behaviour and abiotic factors that can affect jackfruit plant pests and 

diseases. Spatio-temporal models could support in managing the occurrence and monitoring 

the epidemical of pests and disease and improve the production yield of the jackfruit industry. 
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ABSTRACT 

 
Coastal area changes mostly due to the storms and time lap by the coastal nature process 

occur. Some studies have been carried out and further researches have been done to monitor 

and investigate the erosion activities and the land cover classification along the coastline. The 

low-cost UAV-based multispectral imagery is considered as a novel method for coastal 

monitoring. Multispectral imagery camera is considered as low-cost if compare to the 

hyperspectral camera and satellite imagery that is a high-cost sensor. The additional infrared 

spectral band and Red-Edge with RGB spectral would be an improved method based on the 

current research that only using visible light and RGB camera. Some updated reviews are 

shown in this paper based on coastal monitoring studies and the gaps are defined for the 

future research.  

 
Key words: Coastal area, low-cost, UAV-based, multispectral imagery 

 

INTRODUCTION 

Coastal erosion is a natural catastrophe occurring because of the interactions of natural 

processes and activities. It is widely believed that erosion occurs continuously along the 

coastline because of a combination of both natural and human factors.  

Monitoring or frequent data collection is important to measure and continuously monitor 

coastal change and evaluate habitat along the coastal area. Repeat surveys can be costly, 

time-consuming, and involve working in sensitive or restricted environments [1]. Future 

more, the coverage area for monitoring and accessibility to the coastal erosion site are limited 

in ground-based surveys area only. The variable terrain, vegetation, and habitat community, 

and wave impacts can contribute to the issues of erosion, and overwash that making direct 

measurements difficulties during the monitoring activities. Apart from that, to perform 

monitor along the coastal site, a lot of survey works need to be carried out using multiple 

techniques to assess change over a range of timescales [2]. Although there are remote sensing 

methods that can overcome many of the ground survey limitations such as airborne LiDAR, 

satellite imagery, and hyperspectral airborne [3], the platforms and data are expensive and 

provide coverage at unsuitable temporal or spatial resolution for small-scale and specific site 

monitoring. 

mailto:ahmadrazali89@gmail.com
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The UAV technology has been developed and progressed rapidly from year to year especially 

for mapping applications. Furthermore, UAV is the solution for the low budget project with 

time constraints and low manpower rather than using satellites or manned aircraft with 

expensive flight costs, time-consuming and weather-dependent data collection, restricted 

maneuverability, limited availability, limited flying time and low ground resolution in 

mapping process [4].  

MAIN RESULTS 

The recent researches based on coastal study motivate this novel research. The table below 

shows the contribution of some research using various types of sensors using advanced 

technology platforms such as satellite, Airborne, and UAV. 

 

Table 1. Coastal studies using various sensors and platforms 

Satellite  Airborne UAV 

Thematic mapper (TM) 

satellite, SPOT, and 

Egysat-1 images (El-Asmar 

et al., 2014) 

Multispectral Landsat 

images (Temiz et al., 2015) 

Satellite images of Landsat 

TM, ETM and OLI (Misra 

and Balaji, 2015) 

Landsat data (Li, Wenyu, 

and Peng Gong, 2013) 

Time-based Satellite 

images (Cellone, Carol, & 

Tosi, 2016) 

Landsat images (Temiz & 

Durduran, 2016) 

Hyperspectral Imagery 

(Veenstra, Timothy and 

James  Churnside ,2012) 

Titan Multispectral Mapping 

Lidar (Fernandez-Diaz et al., 

2016) 

High altitude images 

(Cellone, Carol, & Tosi, 

2016) 

LiDAR dataset 

(Radosavljevic et al., 2016) 

Commercial Camera 

(Papakonstantinou, 

Topouzelis, & 

Pavlogeorgatos, 2016) 

UAV hyperspectral 

monitoring (Yi Ma, Jie 

Zhang, and Jingyu Zhang, 

2016) 

UAV-based RGB Camera 

monitoring (Sturdivant et 

al., 2017) 

Visible camera mapping 

(Turner, Harley, & 

Drummond, 2016) 

Visible camera mapping 

(Gonçalves & Henriques, 

2015) 

Some current studies have been carried out and further researches have been done to monitor 

and investigate the erosion activities and the land cover classification along the coastline such 

as description at Table 1. The low-cost UAV-based multispectral imagery is considered as a 

novel method for coastal monitoring. Multispectral imagery camera is considered as low-cost 

if compare to the hyperspectral camera and satellite imagery that is a high-cost sensor.  

The additional implementation of infrared and red-edge spectral band with RGB spectral 

bands produce by the multispectral camera would be a gap study area for next study as some 

current researchers are only using visible light and RGB camera mounted on UAV. For 

example, [6] using the commercial camera to produce varieties of land cover classification 

including vegetation, and habitat community. The unique of additional infrared and red-edge 

spectral band with RGB spectral bands by the multispectral camera is the ability to classify 

the health of the vegetation based on the assortment of the spectral band during the 

processing and analysis. Moreover, a three-dimensional model can be generated by using 

UAV image after performing digital image processing. In spite of this, The this approach that 

using multispectral imagery would able to correct the sun glint and deriving spectral 

signatures of debris and vegetation along the coastal area as suggested by [5,6]. 
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CONCLUSION 

 

This paper provides an overview of the some studies on the coastal monitoring based on 

sensors, methods, and the advanced technology platform used. Multispectral imagery camera 

is considered as a low-cost equipment as compared to the hyperspectral camera and satellite 

imagery that is a high-cost sensor. The ability to detect vegetation health with additional 

infrared and red-edge spectral band with RGB spectral bands would be an improved method 

and a gap study based on the current research that only using visible light and RGB camera 

for UAV-based coastal mapping. The optimized method and accurate data collection may be 

a challenging future study with some mapping experiment and camera calibration at a certain 

altitude. Hopefully, the future study of the novel method using multispectral camera for 

coastal erosion monitoring can be useful for the government and private agencies to monitor 

the coastal area, especially for decision-making purposes. 
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ABSTRACT 

Recently, there are growing interest in the application of Clinacanthus nutans (Belalai Gajah) 

to treat various kinds of diseases, including cancer. However, limited studies have been 

carried out to validate on its efficacy in vivo. The present study was carried out to investigate 

the in vivo anti-cancer activity of C. nutans ethanolic leaf extract on murine cervical cancer 

model, through repeated oral administration of C. nutans ethanolic extract at daily doses of 

0.5, 10, 50 and 100 mg/kg body weight for 21 days consecutively. From the results, the 

tumor growth in mice administered with C. nutans extract was observed to be slower as 

compared to untreated control. Future works will focus on the immune adjuvant effect 

through the evaluation of cytokine level profile of interferon-gamma as well as T cells 

infiltration. 
 
Keywords: Clinacanthus nutans, ethanolic extract, cervical cancer (TC-1), anti-cancer 

 

INTRODUCTION 

Cancer is a disease resulting from the excessive growth and proliferation of cells [1]. This 

disease is remarks through the presence of malignant mass formation with the ability to 

invade and metastasize to other side of the body, thus endangering the patient. Cancer has 

become a major public health problem since no actual cure has been found until today and is 

estimated to affect approximately 14.1 million new cases and 8.2 million death around the 

world in the year of 2012 [2]. 

 

To date, there are a number of currently available anti-cancer therapies like chemotherapy, 

radiotherapy and surgery [3]. However, none of these treatments can definitely cure this 

disease as some might relapse. This is due to its invasive property that is able to compromise 

with the patients’ immune system, leading to a life threatening situation. Besides, all of these 
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treatments are expensive, thus contributing to the economic burden to most patients. In fact, 

the treatments also are known to be associated with adverse effects such as toxicity risk, 

infertility, bowel dysfunction, nausea, vomiting, alopecia, loss of appetite and depression [4, 

5, 6]. 

 

Therefore, there is raising interest in investigating natural herb as an anti-cancer agent. C. 

nutans (Belalai Gajah) has been used extensively as traditional remedies to treat various 

illnesses as it is claimed to possess health promoting properties. This is proven through a 

series of laboratory studies which has magnificently drawn public interest, leading to its 

commercialization into products [7, 8, 9, 10]. 

 

However, there is limited report have been documented on its efficacy as an anti-cancer agent 

in mouse model. Therefore, the objective of this study is to elucidate the potential capacity 

of C. nutans as an anti-cancer agent through tumor progression and its effect to the 

immune system through cytokine level profile of interferon-gamma and T cells 

infiltration by ELISA and flow cytometry analysis respectively.  

 

MAIN RESULTS 

Oral Administration of C. nutans Extract Slows Tumor Growth in Tumor-Bearing Mice 

The tumor growth was closely monitored by measuring the tumor size with digital caliper 

throughout the study and is presented in Figure 1. From this study, the results showed that 

C. nutans oral administration slows the tumor growth in tumor-bearing mice in a dose-

dependent manner. The mechanism of action of the plant is believed to be attributed by 

anti-oxidant, anti-proliferative, anti-tumorigenic and immune adjuvant activity owned by 

C. nutans [7,9]. 

 

 
Figure 1. Tumor progression of C57BL/6 mouse administered with C. nutans extract at 

concentrations of 0.5, 10, 50 and 100 mg/kg body weight.  

Results were expressed as mean ± SD, n=5. 
 

CONCLUSION 

C. nutans extract slows tumor progression in tumor-bearing mice, suggesting its effectiveness 

as an anti-cancer agent. However, further study on its immune adjuvant effect is suggested in 

order to provide better insight, particularly on its mechanism of action through the evaluation 

of cytokine level profile of interferon-gamma and T cells infiltration. 
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ABSTRACT 

Surface reconstruction is a main part of reverse engineering, where accuracy of the 

reproduced engineering model is prioritized. Divided into three steps, raw data in the form of 

3D point cloud is processed to produce digital model that can be virtually manipulated or 

modified and backup. Depending on the quality of the data, the appropriate surface 

representation to be used may differ. This paper introduces the process of surface 

reconstruction as well as summarizing the conventional surface representation used in surface 

reconstruction, along with advantages and disadvantages that accompanies each approach. 

Key words: Surface Reconstruction, 3D Cloud Points, Surface Representation 

 

INTRODUCTION 

Surface reconstruction is the process of reproducing geometric based model based on existing 

physical object [1]. The challenge lies in efficiently providing complete surface 

representation from partial information of an object. A main part in reverse engineering, 

surface reconstruction allows recovery of engineering models from actual object as digital 

backup or in order to manipulate the object of interest virtually. Söderkvist [2] divides the 

process of surface reconstruction in to three separate steps, namely Data Acquisition, Data 

Organization and Surface Fitting. 

 

Data Acquisition 

Data acquisition is where 3D coordinates are measured from the surface of an object. To 

acquire these coordinates, two methods categorized as active and passive are used. LiDAR 

(Light Detection and Ranging) scanners and optical laser-based range scanners are 

categorized as active method, whilst multi-view stereo is categorized as passive method. 

These methods produces raw data in the form of unstructured data i.e. point cloud or 

structured data i.e. ranged scans/image. 

Unstructured data are set of 3D coordinates in x, y and z that represents the location of these 

points on the surface of an object. Kazhdan et al. [3] states that the data of scanned objects 

are mostly unstructured which causes point sampling to be non-uniform, where the distance 

between each points are not constant. On the contrary, structured data contains the 

connectivity information, the connectivity among each point that makes up triangular meshes 

of an object [4]. 
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Data Organization 

 

Unstructured data is required to go through this step in order to obtain the connectivity of 

each sample point, as reconstruction without such information may either produce undesired 

results or require high computation. Most methods that calculate connectivity requires dense 

dataset sampling, usually achieved by joining multiple view scans of the object, to preserve 

the topology and geometry of the object.  

 

However, this process may cause imperfections, such as non-uniform sampling, noisy data, 

outliers, misaligned scans and missing data, to the corresponding point cloud. Additionally, 

inputs such as surface normals, scanner information, and RGB imagery can be extremely 

beneficial in assisting the reconstruction process [5]. 

 

Surface Fitting and Surface Representation 

 

Fitting a surface can be achieved either through interpolation method, the surface need to 

pass through the data points exactly, or approximation method, the surface is only required to 

be close to the data points. Approximation method is preferred in reconstruction of 

unstructured data as this method may compensate the deficiencies that come with 3D point 

cloud. Taking into account the geometry and topology of the object, the surface can be 

represented as either explicit surface or implicit surface [6].  

 

MAIN RESULTS 

 

Table 1 is a summarized description on the types of surface representation, categorized as 

either explicit or implicit surface. 

 

Table 1. Summarized description of surface representation 
Explicit 

Parametric B-Spline Generalized from Bezier curve, a B-Spline polynomial 

degree can be set independently of the number of control 

points but with certain 

limitations, and local control can be done on the shape of a 

spline curve or surface 

NURBS Generalization of both Bézier and B-splines surfaces, the 
reconstructed surface is smoother and NURBS can deal 

with non-uniform data set 

Triangulated Voronoi and Delaunay By forming the nearest connectivity among the nearest 

neighboring points, the sample points are used to generate 

the vertices of triangle meshes  

Implicit 

Least Square An approximation method to find a solution that is close to 

the real solution of an undetermined problem, where the 

error is defined as the difference between the data and the 

value provided by the model 

Poisson An implicit function which merges global and 

local fitting schemes, that can create very smooth surfaces 

Partial Differential Equation (PDE) A method that produces very good result in image 

interpolation and compression, proven to be capable of 

interpolating surface from sparsely unorganized point sets 

 

Level Set A numerical and theoretical method for implicit surfaces, 
that can handle complex topology and noisy data 
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CONCLUSION 

 

The application of each surface representation have advantages and disadvantages. For 

explicit methods, B-Spline cannot handle objects with complicated shapes, NURBS faces 

difficulty when processing noisy data and cannot accurately represent conic curve, and 

Voronoi and Delaunay relies on the quality of input data and faces issue when handling noisy 

or non-uniform data. Similarly for implicit methods, Least Square may face the issue of 

overfitting the surface, Poisson may face the issue of oversmoothing the data, PDE is 

computationally expensive to solve, and Level Set does not guarantee the conservation of 

volume and shape over time. 
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ABSTRACT 

The importance of rice (Oryza sativa) by serving as the prime food source for the population 

in Asia had brought about million tonnes of annual production and enormous concomitant 

rice crop residues. Bioconversion of lignocellulosic materials through microbial enzymes to 

produce fermentable sugars has attracted mass attention and extensive research. In this study, 

the rice straw from a paddy field was used as a source of potential lignocellulose-degrading 

bacteria. Among the seven bacteria isolated, strain CJ2 showing positive degradation on 

CMC and BiX was selected and subsequently identified as Bacillus sp. based on 16S rRNA 

gene sequence analysis. It was Gram-positive, endospore-forming, positive in catalase, 

oxidase, gelatinase, amylase, casease, cellulases and xylanase production, while utilizing 

lactose/sucrose and glucose as a source of carbon. Antibiotic resistance was exhibited 

towards Penicillin G, Lincomycin, Polymyxin B, Novobioxin, Ampicillin and Carbenicillin. 

Preliminary characterization of the cellulases produced by Bacillus sp. CJ2 revealed its 

thermo-tolerant characteristic. This finding suggested the potential application in enzyme 

cocktails for cellulosic materials degradation at high temperature.  

Key words: Bacillus, Cellulases, Cellulolytic bacteria, Endoglucanase, Thermostable. 

 

INTRODUCTION 

Rice (Oryza sativa), one of the main cereal crop in the world, is cultivated in more than 148 million 

hectares across 114 countries [1]. Rice is the key staple food for half the world’s population, about 

95% of the rice crop was cultivated in Asia to fulfil the demand of the population. The total rice 
production back in 1960 was 150 million tonnes which increased to 662 million tonnes in 2008 [1] 

and further increased to 741.3 million tonnes in 2014.  
 

Rice straw as the crop residues constitutes about 40 to 60% of the dry weight of rice plants. For every 
tonne of harvested rice grain, approximately 1.35 tonnes of rice straw stays in the field as a by-

product. Therefore, rice straw serves as a highly potential source of native lignocellulosic biomas. As 

a result, degradation of these compounds by microorganisms and soluble enzymes yields oligo sugars 
which are important source of carbon and energy in industrial application such as biofuel production. 

The discovery of cellulolytic microorganisms for the conversion of this agricultural waste into 

fermentable sugar can have substantial social and economic benefits. In this article, we demonstrate 

the isolation of a cellulolytic Bacillus sp. CJ2 and the physiochemical properties of the cellulases 
produced. 
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In this research, the rice straw sample was first homogenized with sterile distilled water, 

followed by serial dilution and grown on nutrient agar plates (pH 7.0) at 37C for 24 hours. 

Seven morphologically distinct colonies were selected and further cultured until pure 

bacterial culture is obtained. Cellulolytic activities of the colonies were assessed by the 

ability to form halo zones on Mandel’s basal medium supplemented with 1% (w/v) 

carboxymethylcellulose (CMC) and/or birchwood xylan (BiX). Bacterial colony which 

showed positive degradation was further characterization using biochemical approach. The 

bacterium was later identified to the genus level by using 16S rRNA gene sequence analysis. 

The bacterial cellulases were extracted from the culture supernatant for characterization 

 
MAIN RESULTS 

 

CELLULOLYTIC BACTERIA CHARACTERISATION 

 

Among the seven morphological distinct isolated strains, a creamy-white bacteria CJ2 

which produced halo zones on 1% (w/v) carboxymethylcellulose (CMC) and birchwood 

xylan (BiX) incorporated Mandel’s basal medium (Figure 1) by using qualitative plate 

screening method [2, 3]. The bacterial strain was later suggested to be Bacillus sp. based on 

bacterial 16S rRNA gene analysis.  

 

 
 

Figure 1. Formation of clear halo zones by Bacillus sp. CJ2 after Congo Red and Lugol’s 

iodine dye application respectively on Mandel basal solid media (pH 7.0) incorporated with 

CMC (left) and BiX (right) after incubation at 37°C for 48 hours 

 

Subsequent biochemical characterization revealed that Bacillus sp. CJ2 was Gram-

positive, facultative aerobes, endospores-forming, amylolytic, proteolytic, able to ferment 

glucose, sucrose and lactose but unable to utilize citrate as sole carbon source (data not 

shown). The optimum temperature for growth of Bacillus sp. CJ2 was at 37C in nutrient 

broth (pH 7.0) as shown in Figure 2. The exponential growth rate of CJ2 was 0.40384 h-1 

whereas the doubling time was 1.71638 h.  

 

 
Figure 2. Growth profile of Bacillus sp. CJ2 at respective temperature for 12 hours 
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Antibiotics susceptibility analysis showed the formation of halo zones around the antibiotics 

containing discs. As in Figure 3, formation of halo zones showed that the Bacillus sp. CJ2 

was sensitive to the particular antibiotics, namely Gentamycin, Neomycin, Streptmycin, and 

Erythromycin. On the contrary, it was resistant to Penicillin G, Lincomycin, Polymyxin B, 

Novobioxin, Oleandomycin, Ampicillin and Carbenicillin.  

 

 

 

Figure 3. Halo zones were formed based on the resistance ability of Bacillus sp. CJ2 towards 

the particular antibiotics 

 

CHARACTERISATION OF CRUDE CELLULASES  

 
 

Figure 4. CMCase and FPase activity produced by the strain were stable up to 60C towards 

the substrate CMC and Whatman No.1 filter paper respectively 

 

Cellulases consist of endoglucanases and exoglucnaases. The production of both the enzymes 

was quantitatively accessed by DNS assay [6]. As shown in Figure 4, the endoglucanase 

activity produced by strain CJ2 was initially 100% and dropped to 69.4% (0.0327 U/mL), 

76.4% (0.0368 U/mL), and 80.8% (0.0381 U/mL) after incubation at 4°C, 28°C, and 40°C 

respectively. The highest activity was recorded at 50°C at 100% (0.0471 U/mL).  The 

enzyme maintained a relatively high activity (95.9%, 0.0452 U/mL) at 60°C. 

 

The exoglucanases produced by strain CJ2 was apparently steady across the temperature 

range. Enzyme activity of strain CJ2 exoglucanase was stable, which were 99.7% (0.0218 

FPU/mL), 100.5% (0.0220 FPU/mL), 102.2% (0.0224 FPU/mL) and 100% (0.0219 FPU/mL) 

at the respective temperature, despite a decline of activity at 60°C (90.4%, 0.0198 FPU/mL). 
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With such thermostability of the enzyme, it was suggested the potential application for 

hydrolysis of cellulosic and hemicellulosic materials at high temperature, in addition to the 

plant cellulose hydrolysis process at industrial-scale at an elevated temperature for pro-

longed period.  Besides, it may also facilitate more effective and economic measures to 

simultaneous saccharification and conversion of biomass to biofuels [7]. 

 

CONCLUSION 

 

Cellulolytic bacteria Bacillus sp. CJ2 that was able to hydrolyse both CMC and BiX could be 

suggested to be incorporated into micro-organisms cocktails to enhance synergistic effects in 

applications of cellulosic waste management. Besides, preliminary characterisation of the 

crude cellulases (endoglucanase and exoglucanase) produced by bacterial strain CJ2 and CJ7 

revealed stable enzyme activity up to 60°C, which suggested the potential thermo-tolerant 

ability of the enzymes. Therefore, bacterial thermo-tolerant cellulases could be used together 

with fungal enzyme consortium to produce a cocktail of different enzymes for efficient 

degradation and utilisation of cellulosic wastes 
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ABSTRACT 

In this study, a solution-processed approach based on binary thiol-amine solvents is reported 

to fabricate chalcopyrite p-type CuIn(S,Se)2 thin film layer as solar cell absorber. Zinc is 

introduced as dopant during precursor solution processing in order to enhance the optical 

absorption on CI(S,Se)2 absorber thin films. The Zn-doped CI(S,Se)2 thin films  are grown 

through atomizer spray pyrolysis route on soda lime glass substrates followed by selenization 

process. Five different zinc molar ratio (as 0.00 mol%, 1.25 mol%, 2.50 mol%, 3.75 mol%, 

and 5.00 mol%) are incorporated in CI(S,Se)2 thin absorber layer to investigate the impact of 

dopant on optical characteristics of the absorber layer. Optical spectra from Zn-doped 

CI(S,Se)2 with different Zn molar ratio are recorded using UV-Vis-NIR spectrophotometer. 

From the optical spectra, the optical band gap based on Tauc model is calculated. Results 

show that the Zn as dopant significantly enhances the optical properties and enables to tune 

the optical characteristics of CI(S,Se)2 thin absorber layer, especially for solar cell 

applications. 

Key words: CISSe Chalcopyrite, Zinc doping, Spray pyrolysis, solution processing  

 

INTRODUCTION 

Metal chalcogenides alloys based on ternary chalcopyrite copper indium diselenium (CISe2) 

are promising candidate for thin film solar cells due to high absorption and direct band gap 

[1,2]. Highest photoelectric conversion efficiency reported for CISe2-based is reached 22.6% 

[3]. The use of CdS buffer layer for CIGS solar cell causes the environmental problems due 

to the toxic nature of Cd [4]. Alternative Cd-free, ZnS buffer layers have been yielded high 

efficiency and form metastable p-n heterojunction state in CIGS solar cell [5,6]. Previous 

work shows that the properties of CISe-based thin films can be improved by optimizing the 
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doping factor [7,8]. Moreover, Zn-doped CISe2 can enhance the efficiency of solar cells by 

controlling the carrier concentration of Zn-doped CISe2 layer, consequently improving VOC 

and create better heterojunction state with ZnS buffer layer [9,10]. In this work, we report on 

the preparation and deposition of Zn doped CI(S,Se)2 thin films based on thiol-amine solution 

processing. Atomizer chromatography spray pyrolysis is used for deposition of Zn doped 

CI(S,Se)2 thin films followed by selenization process. Deposited CI(S,Se)2 thin films with 

different Zn molar ratio are investigated. The effects of Zn doping on the optical properties of 

CISSe thin films are studied. All chemicals used in this work are used without purification. 

The precursors Cu2S (Alfa Aesar, 99.999%) and In2S3 (Alfa Aesar, 99.999%), and doping Zn 

elemental (Sigma-Aldrich, 99%), are dissolved in a mixture of binary solvent of 1,2-

ethylenediamine (EDA) (Sigma-Aldrich, 99%) and 1,2-ethanedithiol (EDT) (Sigma-Aldric, 

99%).At first stage, CIS precursor solution is prepared by dissolved Cu2S and In2S3 in EDA 

and EDT with targeted concentration is 0.2 M using one-pot approach [11], and divided into 

5 vials once the precursor solution totally dissolved. The doping solution is prepared by 

dissolving Zn in EDA and EDT with targeted concentration 0.2 M. The five different molar 

ratio (0.00 mol.%, 1.25 mol.%, 2.50 mol.%, 3.75 mol.%, and 5.00 mol.%) are mixed with 

five different vials of precursor solution. Zn-doped CIS2 thin films are deposited by spray 

atomizer pyrolysis on the soda-lime-glass substrates followed by selenization process to form 

Zn-doped CI(S,Se)2 thin films. 

 

MAIN RESULTS 

 

The optical properties of undoped and Zn-doped CI(S,Se)2 absorber thin films are 

characterized using UV-Vis spectrophotometer. Figure 1 shows absorbance spectra of 

CISSe thin films with various Zn molar ratio for spectral range of 300-1500 nm.  

 
 

Figure 1. UV-Vis-NIR absorption spectra of undoped and Zn-doped CI(S,Se)2 absorber 

thin films deposited at various Zn molar ratio 

 

The absorption edges of undoped and Zn-doped CI(S,Se)2 are close to each other which 

indicates band gap of thin films is approximately similar. In order to evaluate the band 

gap energy of undoped and Zn-doped CI(S,Se)2 absorber thin films, Tauc plot analysis 

[12], (αhν)2 is conducted and plotted against hν as shown in Figure 2. Values of 

absorption coefficient, α is calculated by measuring absorbance and thickness of thin 

films. Thickness of absorber thin films are obtained through surface profiler which are in 
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range 1.5 – 2.5 µm. Figure 2 inset shows the estimation relationship between band gap 

and Zn molar ratio for undoped and Zn-doped CI(S,Se)2 and the estimated bandgap is 

about 0.990 – 1.011 eV. 

 

 
 

Figure 2. Tauc plot and estimation band gap (inset) of undoped and Zn-doped CI(S,Se)2 

absorber thin films with various Zn molar ratio. 

 

CONCLUSION 

In this work, solution processing of zinc doping in CI(S,Se)2 absorber thin films based on 

thiol-amine binary solvents is reported. Undoped and Zn-doped CI(S,Se)2 absorber thin films 

are deposited by non-vacuum atomizer chromatography spray pyrolysis and followed by 

selenization process. Various zinc molar ratio (0.00, 1.25, 2.50, 3.75, and 5.00 mol.%) are 

doped in CI(S,Se)2. The UV-Vis  spectral ansysis  suggest that the optical properties of Zn-

doped CI(S,Se)2 are significant changes and the performance of the absorber thin films 

improves..  
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ABSTRACT 

This article discussed the relationship between organizational communication and 

employees’ performance. It was revealed that there are inconsistency of the findings in the 

past studies. This has triggered a need for further exploration on the linkage between 

organizational communication and employees’ performance. It is suggested that more 

empirical researches to be conducted in the future to provide a more concrete evidences on 

the linkage between organizational communication and employees’ performance. 
 
Keywords: Organizational Communication, Employees’ Performance, Review Paper 

 

INTRODUCTION 

Nowadays, in order to achieve the goals of organization, employees’ performance (EP) have 

been put in the first place [1]. The accomplishment of organizations is much depending on 

how poor or how excellent the EP is [2]. Among the factors that could affect EP, 

organizational communication (OC) is known as one of the possible factor that could 

contribute to EP [3]. OC happens when job scopes are explained, ideas are shared, and 

information is distributed [3]. Besides information, employees’ thought, opinions, views, 

feelings, and emotions are shared among the staffs of organizations as well [4]. It is 

believed that in an organization, it is impossible to enhance EP without effective OC 

because interaction between employees is needed [4]. Hence, it is claimed that OC is 

crucial and dominant activity in organizations [5]. OC happens when the top management 

design organizations’ plans, as well as decision execution [5]. Due to the rapid changes in 

new era, two-way OC happens among top management and subordinates [6]. It is 

believed that communication can enhance EP when top management and subordinates 

reached mutual agreement through discussions [7]. However, there is a lacking of 

researches that examined the linkage between OC and EP, hence, more empirical 

evidences are needed [7, 8]. This paper intends to review the linkage between OC and EP 

in recent years. OC is defined as the process of which the information of job is transferred 

by organization to the employees [9]. OC is defined as the process where ideas, emotions, 

and views are exchanged via letters, symbols, and words [10]. OC helps to make sure that 

symbols are translated correctly, the symbols are meeting the meaning of words, and 

knowing how effective the transmission is [11]. With effective OC, tasks and resources to 

be carried out can be communicated [12]. OC can boost the process of come together, 

work together, learn together, reflect together, and progress together [7]. On the other 
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hand, EP is defined as the action which can be observed and measured in jobs that are related 

to organizational goals [13]. Employees’ key performance indicators, productivity, and 

amount of gained profit are known as EP [14]. Good EP is known as one of the pre-requisites 

to have better career development, as well as being succeed in the market of labour [15]. 

Hence, employees tend to show engagement when their EP is observed in organizations [15].  

 

METHODOLOGY 

A comprehensive search on the journal databases was done on the topic of OC and EP. 

Literature based on the recent studies was targeted for this review. Hence, we looked for the 

articles dated between 2014 to 2018 from the databases such as Elsevier and Scopus. There 

are five inclusions that we concerned when we did the searching of articles. The first 

inclusion is, we included those studies which are empirical. Second, we included the studies 

which were conducted on real corporate personnel sample because the linkage between the 

variables will be focused on corporate personnel. Third, we included the topics which are 

relevant to our variables. Fourth, we included the studies which their variable of EP was self-

rated instead of being rated by co-worker or superior. This is because we focus on self-rated 

EP. Fifth, we included those studies which reported the reliability and validity of their 

instruments due to it might affect the validity of the studies’ result.  

 

MAIN RESULTS 

Although communication is influential in organizations, there are limited studies 

conducted to investigate the linkage between OC and EP [7, 8]. As reviewed from articles 

that had done on the linkage between OC and EP, findings could be different due to 

different dimensions on EP. “Job success” was used as the dimension of EP [16]. This 

dimension revealed that there is low linkage between OC and EP. Conversely, 

“competency and commitment” dimension has been used by [17]. They revealed that 

there is high and significant linkage between OC and EP. From these studies, it can be 

claimed that, by using different dimensions, it might affect the findings of the linkage. 

Furthermore, some studies found out that there is a linkage between supervisory support 

and training transfer [7, 18, 19, & 20]. This indicated that, when organizations clearly 

communicate relevant information, such as choosing the right medium, the EP will be 

improved with the clear instruction. However, in contrast, it was discovered that there is 

no linkage between OC and EP [21]. It can be seen that the findings on linkage between 

these two variables are not consistent from years to years. From both contrast findings, it 

can be concluded that empirical past studies still were not able to provide clear idea of the 

linkage between the OC and EP. These contradictory findings have made the linkage 

remains ambiguous. 

 

CONCLUSION 

To summarize, effective OC is important to enhance EP, which will help to improve 

organizational performance. However, there are inconsistent findings found in the previous 

studies. These statements of problem had triggered the awareness of the need to conduct a 

research in order to investigate the relationship between the variables among the employees.  

It is expected that the finding from the future empirical studies will be able to guide the 

corporate personnel in managing effective OC at corporates in order to perform excellently 

among the employees. It is recommended that future studies should study thoroughly on the 

linkage between the variables by examining the dimensions of OC and EP.  

 



 

SOCIAL SCIENCE                                                                                  816 

Acknowledgement: Special thanks to Zamalah Universiti Teknologi Malaysia for the 

financial assistance. 

 

REFERENCES 

1. Balyan, R. K., & Balyan, S. (2012). Human resource development Text & Cases. India: Himalaya Publishing 

House. 

2. Malik, M. A. R., Butt, A. N., & Choi, J. N. (2015). Rewards and employee creative performance: 

Moderating effects of creative self‐efficacy, reward importance, and locus of control. Journal of 

Organizational Behavior, 36(1), 59-74. 

3. Susanty, A., Miradipta, R., & Jie, F. (2013). Analysis of the effect of attitude toward works, organizational 

commitment, and job satisfaction, on employee’s job performance. European Journal of Business and Social 

Sciences, 1(10), 15-24. 

4. Tayo, P. and Olamigoke, A. (2006). Leadership Management and Challenges in a Globalized Economy 1st 
.ed. Institute of Business and Policy Development, Maryland Lagos. 

5. Harris T.E. & Nelson, M.D. (2008).Applied Organizational Communication: Theory and Practice in a 

global Environment, New York: Lawrence Erlbaum. 

6. Bhatia, K., & Balani, M. (2015). Effective Internal Communication: A Crucial Factor Affecting Employees’ 

Performance. In Proceedings of International Conference on Management, Economics and Social Sciences, 

Dubai, 135-142. 

7. Femi, A. F. (2014). The Impact of Communication on Workers’ Performance in Selected Organisations in 

Lagos State, Nigeria. IOSR Journal of Humanities and Social Science, 19(8), 75-82. 

8. Chen, J. C., Silverthorne, C., & Hung, J. Y. (2006). Organization communication, job stress, organizational 

commitment, and job performance of accounting professionals in Taiwan and America. Leadership & 

organization Development journal, 27(4), 242-249. 
9. Price, J. L. (1997). Handbook of organizational measurement. International Journal of Manpower 18(4-6), 

303-558. 

10. Von Krogh, G, Kazuo I., & Ikujiro N. (2000). Enabling Knowledge Creation: How to Unlock the Mystery of 

Tacit Knowledge and Release the Power of Innovation. Oxford University Press. 

11. Ince, M., Gül, H. (2011). The Role of the Organizational Communication on Employees‟ Perception of 

Justice: A Sample of Public Institution from Turkey. European Journal of Social Sciences. 21 (1). 

12. Kalla, H. K., (2005). “Integrated Internal Communications: A Multidisciplinary Perspective”, Corporate 

Communications: An international Journal, 10(4), 302-314. 

13. Ayatse, F. A. (2005). Management information system: A global perspective.  Makurdi: Oracle. 

14. Banerji, A. & Dayal, A. (2005). “A Study of Communication in Emergency Situations in Hospitals”, Journal 

of Organizational Culture, Communications and Conflict 9(2), 35-45. 

15. Campbell, J. P. (1990). Modeling the performance prediction problem in industrial and organizational 
psychology. In M. D. Dunnette & L. M. Hough (Eds.), Handbook of industrial and organizational 

psychology (Vol. 1, 687–732). Palo Alto: Consulting Psychologists Press. 

16. Kour, R., & Abrol, D. (2017). Impact of Leaders Communication Skills on Employees’ satisfaction And 

Employees’ performance: A Study of Women Leaders in J&K Education Sector. Proceedings of 

International Conference on Emerging Trends in Engineering, Technology, Science, and Management. 274-

283. 

17. Atambo, W. N., & Momanyi, D. K. (2016). Effects of Internal Communication on Employee Performance: 

A Case Study of Kenya Power and Lighting Company, South Nyanza Region, Kenya. Imperial Journal of 

Interdisciplinary Research, 2(5). 

18. Nabi, N. M., Foysol, K. M., & Adnan, S. M. (2017). The Role and Impact of Business Communication on 

Employee Performances and Job Satisfactions: A Case Study on Karmasangsthan Bank Limited, 
Bangladesh. Arabian J Bus Manag Review, 7(301), 2. 

19. Philip, N. U., Umoh, G. I., & Amah, E. (2016). Internal Organizational Communication and Employees’ 

Performance in Selected Banks in Port Harcourt. International Journal of Novel Research in Humanity and 

Social Sciences, 3(3), 86-95. 

20. Rahman, M. S., & Taniya, R. K. (2017). Effect of Employee Relationship Management (ERM) on Employee 

Performance: A Study on Private Commercial Banks in Bangladesh. Human Resource Management 

Research, 7(2), 90-96. 

21. Tololiu, M. I. (2015). The Influences of Women Leadership, Organizational Culture, Working Climate and 

Effective Communication on Employee’s Productivity at Pt. Bank Mandiri Area Manado. Jurnal EMBA: 

Jurnal Riset Ekonomi, Manajemen, Bisnis dan Akuntansi, 3(3), 199-207. 

  



 

SOCIAL SCIENCE                                                                                  817 

 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13-15 August 2018 
 

 

 

CRITICAL SUCCESS FACTORS IMPLEMENTING SUSTAIBAILITY 

IN HIGHER EDUCATION INSTITUTIONS  
 

Nadzirah Zainordin*1, Syuhaida Ismail2  

 
1, 2 1 UTM Razak School of Engineering and Advanced Technology, Universiti Teknologi Malaysia, 

KUALA LUMPUR, MALAYSIA. 

(E-mail: nadzirahzainordin@gmail.com, syuhaida.kl@utm.edu.my) 

*corresponding author nadzirahzainordin@gmail.com  

 
 

ABSTRACT 

Sustainable development is a trend in the last few decades, which has been implemented all 

over the globe due to its important role in society. In addition, Higher Education Institutions 

are also actively working towards sustainability by implementing sustainability practices 

within the institutions it selves. The reasons of implementing Sustainable Development 

within the Higher Education Institutions are mainly to tackle the challenges facing by Higher 

Education Institutions. Higher Education Institutions are ‘small cities’ which have serious 

direct and indirect impacts on the environment due to their large population and various 

complex activities in the institutions. No specific definition to define what is actually 

sustainability in Higher Education Institutions. However, speaking about sustainability, it is 

always referred to the main ideas of sustainable development, which are the three bottom line 

ideas: economic, social and environment. Regardless the main idea of sustainability itself, 

sustainability in Higher Education Institutions can be discussed in institutions’ goals policy, 

as well as long-term perspective like operational within the institutions. This paper discusses 

on the critical success factor for sustainability implementation in Highers Education 

Institutions and it’s strategy.  

Key words: Sustainability, higher education 

 

INTRODUCTION 

Sustainable development is important for management and protection of the environment, the 

issues of sustainable development deal with wide range of factors within the local and global 

level, making sustainable development as a common issue to different angle of business 

sector (Bert et al., 2008). This in turn leads to different practices of work and it is often seen 

in many cases of various organization (Chris et al., 2006). The World Commission on 

Environment and Development (WCED) asserts that sustainable development requires the 

simultaneous adoption of three themes, which include environmental quality, economic 

prosperity and social equity (Chris et al., 2006). The attaches of the reasonable advancement 

particular idea utilized within Brutland Report followed back in 1974 when the concept of 

Sustainable Societies, was first used in World Council of Church in view of equitable 

distribution. Those fundamental accomplishments of the Brutland Report have brought 

maintainable advancement of the standard universal political agenda and straightforward 
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meaning that was broadly cited worldwide (Lozano, 2008; Reid 1995). There are two main 

issues in higher education institutions relating to the environmental factors, which are 

reducing energy consumption and waste as well as turning the curriculum into green syllabus 

(Roy et al., 2008). 

 

Sustainability implementation in Higher Education Institutions its to ensure the organization 

and management of the institutions in a proper and right track with respect to the 

environment, social and economic. While there are undoubtedly some of Higher Educatio 

Institutions that are already on their way to embodying some of the ideals, achieving change 

at the majority of Higher Education Institutions around the world will require tremendous 

effort (D. Ferrer-Balas et al., 2008). 

 

Critical Success Factors for Sustainability Implementation in Higher Education 

Institutions 

It is expected that the sustainability assessment implementing in Higher Education 

Institutions to have the momentum factors to make this assessment successfully implemented 

with the contribution and participation of the Higher Education Institutions’ stakeholders. 

This can be done by addressing the organizational issues, which includes values, visions, 

philosophy, policy, employer’s empowerments and change management practices (Benn et 

al., 2014; Linnenluecke et al., 2009; Henriques and Richardson, 2005). When addressing the 

organizational change, organizations have a higher degree of control over internal changes 

than over external stimuli of Higher Education Institutions (Lozano, 2013b). 

By overcoming a few key constraints factors and a systematic change into a synergy plan 

towards achieving sustainability as well as a change into the silo mentality, this can help to 

promote synergies between Higher Education Institutions’ roles to faces the challengers 

(Hugé et al., 2016; Shiel and Williams, 2015; Sterling et al., 2013; Exter et al., 2013; Wade 

and Stone, 2010; Barlett, 2008; Whitfield, 2008). Therefore, in order to achieve significant 

changes, all the respective stakeholders who attach directly and indirectly with Higher 

Education Institutions should know how to play their roles.  
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ABSTRACT 

 
Lack of non-technical skills becomes the main factor of unemployment happens among 

university students. It has been recognized that non-technical skills are the main attributes for 

fresh graduates in order to be hired by industries. In today’s Industrial Revolution 4.0 (IR 

4.0), it has given a new impetus to educational transformation which is called as Education 

4.0. IR 4.0 demands changes in the contents of not only in technical and engineering 

education but also in all areas in education. Education 4.0 is expected to train student to be 

creative and produce innovations, good in communication and collaborating skills, able to 

learn independently and able to work with human and robots. There are a lot of initiatives 

from government and many public institutions in Malaysia have been done in order to 

increase the demanded skills which are needed in the era of IR 4.0. This paper is discussing 

about initiatives and programs that have been done to university students to fulfil the demand 

of IR 4.0 with the impacts and recommendations. It is written based on extensive secondary 

data analysis. The result revealed that the changes cannot be done abruptly in redesigning the 

whole higher education in Malaysia. However, the existed programs and planning for certain 

universities and courses are the good start to make the gradual changes and to make sure the 

graduates can meet the expectation of IR 4.0. 

 
Key words: non-technical skills, Industry Revolution 4.0 (IR 4.0), Education 4.0, higher 

education, review 

 

INTRODUCTION 

 

In the era of IR 4.0, employers demands fresh engineers with highly creative and critical 

thinking. It will become to university responsible to fully switched from Education 3.0 to 

Education 4.0 [1]. Graduates must be innovative and able to possess at least basic 

entrepreneurial skills and have cognitive flexibility to deal with complexity. Graduates must 

be able to work not only with human but also with robots. The need for better communication 

and collaborative skills are still important regardless of revolutions and will be far more 

important than ever. In addition, graduates must acquire self-learning skills to remain relevant 

in the era of rapid changes [2]. IR 4.0 require human capital with adequate digital and data 

literacy. In order to achieve these, a collaboration between university and industry is a must 
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to come up with new interdisciplinary program. 

 

In redesigning our higher education, Ministry of Higher Education of Malaysia (MOHE) has 

done several initiatives to fulfill the demands of IR 4.0. The Minister of MOHE said that said 

some of the initiatives that have gained the international community’s attention are the new 

evaluation system - integrated cumulative grade point average (iCGPA), work-based learning 

programme - 2U2I, the CEO @ Faculty programme; furthering higher studies using past 

experience through Accreditation of Prior Experiential Learning, or APEL; and Massive 

Open Online Courses, or MOOCs [3]. 

 

Malaysia Education Blueprint-Higher Education (2013-2025) [4] showed the increasing of 

70% of student enrolment in universities over ten years to 1.1 million students and 30% of 

enrolments at higher institution by Ministry of Higher Education such as higher institution, 

community colleges and polytechnics. These data reflect an increase six-time enrolment for 

bachelor's degree programs in the period of 1990 to 2010 by the year 2020.  However, the 

amount of highly educated workforce in the job market is only 25% where there is still 

shortage of 4% based on the average 27.4% which is already set to achieve a high-income 

country. Compared with countries such as Singapore, Korea, Finland, United States, 

Australia and the United Kingdom have exceeded the average of having highly educated 

workforce [5]. Malaysia and Hong Kong still showing a gap between 4 to 5% which have not 

yet reached the stage of workforces which are knowledgeable and highly skilled. This 

situation can be explained on how these shortages need to be solved even universities and 

other institutions have produced many graduates every year. Based on these trends, the job 

market is still requiring a highly educated workforce.  

 

Employers always expect a new employee with multi-skills include hard skills and soft skills. 

Hard skills include technical skills while soft skills include problem solving, communication 

skill especially in English, able to work in team, high self-esteem and more. There are a lot of 

criteria of employability skills will be discussed in this research. Many previous researchers 

reported that fresh graduates are always lack of these three criteria [6]–[8] This will be a very 

huge challenge to public universities in Malaysia in preparing a standard curriculum to 

produce graduates with specialized skills to undergo employment in the industries. 

Collaboration between university and industry will be one of the solutions in this research. 

Although it is not new in Malaysia, but a very specific new framework will be built to create 

a flow that can be referred by many parties to increase the employability skills among fresh 

graduates, yet the unemployment issue can be slowly vanished. This framework will be a 

platform for students in understanding their potential, the working field experiences and able 

to increase their specific skills. 

 

Fresh graduates step out from universities to the industries with hopes of getting employed 

with their dream job. With degree scroll in hand, most expect to get a job as soon as they 

graduate. However, an analysis of the recent past studies on job market and graduate 

employment trend has clearly indicated that graduate unemployment appears to be an 

impending problem. Malaysia Labour Force Survey defines the unemployed is a person who 

are free for work but did not work during a reference period. He or she could actively search 

for a job or even not. However, graduates who are pursuing their study are not included in 

this situation [9]. 
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MAIN RESULTS 

 

The main result of this paper is the analysis of the initiatives that have been done by 

government in selected public universities in Malaysia. The recommendations will be coming 

out after the analysis.  

  

CONCLUSION 

 

As conclusions, there are positive impacts of the initiatives done by government to the 

students who are involved in the programs. Eventhough the redesigning of higher education 

in Malaysia are still in progress for some plans and programs, but for sure the purpose is to 

reduce the unemployment issue by equipting necessary skillls that are demanded by today’s 

industry. 
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ABSTRACT 

 
The headscarf issue is a long-standing issue inside the secular Republic of Turkey. It has 

started in 1982 when the military elite decided to take charge of institution of higher 

education which made headscarf become their central focus and was seen as one of the threat 

for secularization process inside Turkey. After that, the law banning the headscarf inside the 

institution has been executed. This situation has worsened in 1997 when the next coup 

occurred. As a result, thousands of female students quit school while some of them chose to 

study outside Turkey. Therefore, this article is going to discuss the effort the Islamists group 

has taken to lift the ban since then. Most importantly, the article focus is on the uplifting 

process done by the AKP through democratization process.  For this purpose, content 

analysis of Today’s Zaman newspaper articles has been done to see the process. The findings 

show a pattern inside Turkey’s political landscape. The early effort of the Islamist group and 

even AKP failed when they tried to lift the ban using their own capacity as authoritative 

figure through legal or constitutional amendment because the military would fight the effort. 

However, when the AKP educate the people regarding basic rights and used referendum as a 

medium to gain support for constitutional amendment or in other word through democratic 

approach, they managed to lift the ban easily in 2010. Public consensus has been found the 

best weapon for the government to face the military and thus realizing their islamization goal. 

 
Key words: Democratization, Headscarf ban, Islamization, Human rights 

 

INTRODUCTION 

This article aims to discuss the process of lifting the headscarf ban in the higher education 

institution through a democratization approach by the Justice and Development Party (AKP). 

The process has been divided into four phases according to years -2008, 2009, 2010 and 

2011. The method used to examine the process is content analysis of Today’s Zaman 

newspapers’ articles [1, 2, 3, 4]. Below is the summary of findings (See Figure 1) based on 

the comparing process during the content analysis (See Table 1). 
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Table 1. Comparison between the Headscarf Issue and Democratization   

Years/Frequency 02 03 04 05 06 07 08 09 10 11 

Women, 

headscarf and 

rights 

- 2 3 4 3 40 89 22 41 39 

TOTAL 263 

Source: Today’s Zaman  

Table 2. Democratization and islamization issue in Today’s Zaman newspaper articles 

Years/frequency 02 03 04 05 06 07 08 09 10 11 

Democratization - - 1 1 1 8 8 37 28 14 

Islamization - 1 - 1 - 3 3 5 6 3 

TOTAL 120 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Summary of findings in the headscarf ban lifting process 

 

CONCLUSION 

 

Based on the analysis regarding the process of lifting the headscarf ban in the higher 

education institution, I have founded that decision-making process through the people’s 

consensus has facilitated in solving the long-standing issue of headscarf ban. Therefore, 

political education and consciousness are really important inside a society to offer a check-

and-balance in the government decision-making process. 
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• 23-AKP and MHP have reached an agreement on how to 
abolish the ban on headscarf wearing in higher institution 

• AKP faced the party closure case under anti-secularism 
allegation 

2008 

• AKP introduced democratization initiative 

• The headscarf issue did not capture the media attention 

• Democratization initiative is publicized 

• 90 percent of the Turkish society support the referendum 

• The constitution and Article No. 17 in YÖK is amended 

• Democratization is less discuss 

• Increase in political participation with another demand 
for women to allow wearing headscarf in the parliament 
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ABSTRACT 

Mobile game applications are getting popular regardless of age. This is due to its diversity of 

content and development goals that are relevant to the target audience. Furthermore, numbers 

of mobile learning game apps available on the Google Apps Store and Apple Store sites for 

various subjects and areas of education are growing. This review is made because despite the 

rising number some mobile learning game apps are actually not effective for the reason that 

the developer does not include proper game elements beside there is no educational theory 

were applied and only for profit. This study takes meta- analysis approach to systematically 

reviewing the articles published between 2012 and 2017 to identify the elements of the game 

used in each mobile learning game development application. Major findings include the most 

studies of mobile game learning application have different game elements according to the 

level of the users’ education and the content of the app. These findings may provide insight 

of researchers and educators into research related to development of mobile learning game 

application for effective teaching and learning process. 

Key words: Mobile game application, Game elements, Target user, Content of the mobile game 

 

INTRODUCTION 

Mobile games are a type of video game played through mobile phones such as 

smartphones, tablets, IPhone, and Personal Digital Assistants (PDAs). It attracts the 

majority of users as there are features that attract users to play mobile games such as 

easy-to-use, lightweight, engaging videos, great audio, and more [1]. However, mobile 

game applications are more attractive to users regardless of age because they are easily 

downloaded from the Google Play Store and Apple Store sites for free. Various mobile 

game applications can be found to suit the needs of users, whether for entertainment or 

for mobile games applications in education. 

 

Teachers and students now have the opportunity to use a variety of instructional and 

learning tools developed by developers to help the education system grow and make 

students' interest more educated regardless of where they are and at any time. The reason 

that developers are actively involved in developing mobile game applications for 

education is because of the interesting features and elements found in a game app that can 

help students and teachers make them as a tool for teaching and learning [3] – [7]. 
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However, not all developers develop mobile learning game apps using the right game 

elements for each developed app. When an inappropriate game element is inserted into 

the game app, it will result in the learning objective behind the play activity may not be 

achieved by the user, especially the students. Each game element that is included in the 

application should have a specific purpose of helping users, especially students in the 

learning process.  

Unfortunately, there are some developers who make profits as the primary objective 

rather than helping the learning process for the students. In addition, some developers do 

not add educational theory into game applications to help users gain knowledge while 

playing game apps. Hence, the purpose of this article is to review past studies related to 

the development of mobile learning application apps to identify the elements of the game 

used in each mobile learning game development application. This study takes meta- 

analysis approach to systematically review the articles published between 2012 and 2017.   

 

MAIN RESULTS 

 

Searching through multiple electronic databases has been done between year 2005 and 

2018, focus on the development of mobile learning game applications for kindergarten, 

primary school, secondary school, and university level only.  The terms that used in t he 

journal searching process are "mobile game learning element" OR "mobile learning game 

application development". 64,696 articles found from the searching had been filtered and 

reduced to 22 relevance articles. 

 

The review reveals the major findings include the most studies of mobile game learning 

application have different game elements according to the level of the users’ education and 

the content of the app. Based on literature, this paper has identified twelves game elements 

that should be combine in a mobile game app or computer game to make learning through 

playing game become more engaging and effective towards students [8]. Finding in Table 

1 shows that each mobile learning game application have different game elements according 

to its’ objective of development and type of game.  

 

Table 1. Number of articles based on game elements 

 

Game elements Number of articles 

Challenge 15 

Interactive 13 

Fun 11 

Outcome and feedback 11 

Problem solving 11 

Goals 8 

Play 7 

Rules 7 

Adaptive 7 

Interaction 7 

Story 7 

Win states 3 

 

The most used of game elements is challenge element which is 15 from 22 articles using this 

element to achieve their objectives. While the least game element included in the apps is Win 
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States. Top five (5) game elements chosen by the articles review seems to be closely related 

to the learning objective than gaming itself. This shows that priorities should be given to the 

elements that support learning such as game challenge, interactive, fun, outcome and 

feedback, and problem solving than other game elements such as game goals, game rules, 

game story, and win states. 

 

CONCLUSION 

 

From the study, the findings may provide insight of researchers and educators into research 

related to development of mobile learning game application for effective teaching and 

learning process. The hope of this study, the developer of mobile game learning applications 

can make this article a source of reference in developing game applications for educational 

purposes so that any element of the game put into the application can benefit learning for the 

users. 

 

Acknowledgment: The sources of this article in available online.  
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ABSTRACT 

In any religion where the God is established as the grand ontological system of the 

worldview, the meaning and purpose of responsibility (taklīf) is clear from where it is 

derived. This is especially true in the case of the religion of Islām where the responsibility is 

solely derived from God, and it is addressed exclusively to a natural person, the man. 

However, the meaning and purpose of responsibility has been going through some 

intellectual shift in the contemporary discourse where the responsibility as discussed by the 

contemporary jurists has extended its meaning to a non-human being or non-man, such as 

corporation, under the notion of the classical doctrine of dhimmah (substratum of 

responsibility). This study intends to study their claim by investigating the origin and history 

of the dhimmah which are immensly discussed by the early legal theorists (uṣūliyyūn). The 

findings of the study will be able to provide an insightful legal and ethical framework on the 

meaning and purpose of responsibility in Islām in the contemporary days. A semantic anaysis 

of the term dhimmah and its related key terms indicate that dhimmah is truly a God’s 

exclusive endowment for a man, and not for other entities other than man. In addition, it 

points to the fact that dhimmah refers to the original convenant that the man’s soul has sealed 

with God during the Primordial Covenant. The findings further indicate a new hierarchy of 

responsibility of a man vis-à-vis the corporation can be established, where the former is 

derived from religion, while the later is originated its existence from the state. This study will 

provide a sound philosophical and metaphysical framework in the field of legal theorist in 

Islām which is currently lacking and be greatly beneficial for the students of legal theorist as 

well as philosophy of ethics.  
 

Key words: Dhimmah, Taklīf, Man, Corporation, and Legal Theorist  

 

INTRODUCTION 

In any religion where the God is established as the grand ontological system of the 

worldview, the meaning and purpose of responsibility (taklīf) is clear from where it is 

derived. This is especially true in the case of the religion of Islām where the responsibility is 

solely derived from God, and it is addressed exclusively to a natural person, the man. 

However, the meaning and purpose of responsibility has been going through some 

intellectual shift in the contemporary discourse where the responsibility as discussed by the 

contemporary scholars and jurists has extended its meaning to a non-human being or non-
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man, which is known as legal person, or artifical person, or juristic person, such as 

corporation, under the notion of the classical doctrine of dhimmah (substratum of 

responsibility).  

 

Scholars like Abdur Rahim, Ahmad Hassan, Taqi Usmani, and Mahdaa Zahraa argue that 

modern legal person like ‘Islamic banks’ has the legal capacity, the dhimmah that able them 

to acquire assets, sell assets, enter into financial transation, sue and to be sued. It is even 

justified that these ‘Islamic banks’ are required to pay zakat because they have the duty to 

serve the society. All these are done under the name of the legal person entity that mirror the 

natural person, but in reality it is just a fictitious or artificial person. On the other hand, there 

are scholars who argue that there is no legal person concept in Islām, like Joseph Schacht, 

Timur Kuran, and Imran Khan Nyazee, because Islām only recognizes natural person. 

 

This study intends to study both claims by investigating the origin and history of the 

dhimmah which are immensly discussed by the early legal theorists (uṣūliyyūn), especially 

during the period of 10 A.D – 11 A.D Centrury. Scholars during this period, for example, al-

Sarakhsī, al-Ghazālī, al-Bazdāwī, Ṣadr al-Sharī‘ah and Taftāzānī, were at the pinnacle of 

Islamic intellectual, whom their works had tremendous influence in shaping the mind and 

action of the Muslims those days, and even until today.  

 

The semantic method anaysis of the term dhimmah and its related key terms will be 

employed, as to derive the original and truth meaning of dhimmah. Among the earliest 

definition of dhimmah by al-Zabīdī in Tāj al-‘Arūs, he defines dhimmah as obligation 

(kafālah) and guarantee (ḍamān). The definition is based on the report by Saydina ‘Alī that 

“My obligation is collateral and I am the manager of it” (dhimmatī rahīnah wa anā bihi 

za‘īm). Al-Taftāzānī (d. 792 A.H/ 1390 A.D), a celebrated theologian, legal theorist, 

grammarian, and metaphysician, in deliberating of the term dhimmah, it is a spiritual 

covenant that the soul has sealed with God during the Primordial Covenant. It follows then 

that by understanding the God’s injunction regarding the belief, legal practice as well as the 

ethics as a Muslim in this world, it is addressed to the individual as well as the society. The 

society, though it is conceived as a group or aggregate number of individuals, ultimately it is 

composed of individuals. It is later, during the assessment of our deeds in the Hereafter, the 

individual is solely responsible from his individual self, not as the community.  

 

Therefore, this study can deductively argue that dhimmah is the attribute that God 

conferred to a natural person only. There were no institutions in the past like Bayt al-Māl, 

waqf, masjid and madrasah being given the status of legal person. Had it been given the 

legal personality status, the scholars in the past would necessarily incorporate it in their 

works, but it did not happen. 

 

CONCLUSION 

 

In conclusion, the findings of the study will be able to provide an insightful legal and ethical 

framework on the meaning and purpose of responsibility in Islām in the contemporary days. 

In light of the Fourth Industrial Revolution that is currently debated, the discussion of 

dhimmah is furthermore extremely important as the basis of ethical framework. There is 

already a question that is being discussed; can electronic agents like robot be granted legal 

personality under Islamic Law? If it is being granted the legal personality, it assummes the 

robot is already posessed the dhimmah, the legal capacity. This will change the nature of 

responsibilties and subsequently the framework of ethics in the near future. That is the reason 
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the study of dhimmah based on the original understanding and practice, which ultimately 

based on the Revelation, as proposed in this study is extremely important.  
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ABSTRACT 

 
The scope of this study was to examine whether the acceptance of e-learning among 

university lecturers is different because of different level of computer self-efficacy (CS). One 

hundred fifth-three of lecturers in Universiti Teknologi Malaysia had completed a survey 

questionnaire to give an input on the result of this study. Technology Acceptance Model 

(TAM) was used as a theoretical framework for this study. A multi-group analysis method in 

partial least squares was employed to relate differences between groups. The conclusion of 

this study is subjective norm (SN), technological complexity (TC), and facilitating conditions 

(FC) are proved significantly affect the adoption of e-learning without looking into the 

differences among computer self-efficacy. However, when looking into the differences 

among computer self-efficacy, high computer self-efficacy group shows not significant in the 

causal effect between SN, TC and adoption of e-learning. 

 
Key words: Computer self-efficacy, multi-group analysis, E-learning 

 

INTRODUCTION 

In this information age, e-learning becomes a new trend in education sector as it can deliver 

the teaching in a more effective and efficient way. In the last decade, many universities used 

e-learning system as a tool to support face-to-face teaching method. Although technology 

supported teaching has become significant in education sector, fostering technology 

acceptance among lecturers still remains a critical challenge [1]. 

Previous studies had investigated the possible variables that will influence the acceptance of 

e-learning. In fact, most of the researchers used variable gender as a moderator to study on 

how gender differences give effect to the adoption of e-learning [2]. However, there are less 

studies addressed computer self-efficacy as a moderator to study the acceptance of any kind 

of technologies, including e-learning.  

 

The main objective of this study is to examine whether the adoption of e-learning in 

university is different because of computer self-efficacy differences. In order to accomplish 

this goal, the researcher developed a review of the literature on e-learning system and 
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Technology Acceptance Model. Based on this review, the researcher proposed a research 

model based on Technology Acceptance Model to measure the acceptance of e-learning by 

respondents. Besides, the results of applying partial least squares analysis to the research 

model for the entire sample, and the sub-samples of high and low computer self-efficacy are 

presented. A t-test was used to examine if computer self-efficacy differences exist in the 

different variables of the model, while a partial least squares multi-group test was used to 

analyze differences between groups. Finally, the main conclusions are discussed. 

 

MAIN RESULTS 

 

Table 1. Path coefficients 

Hypot
hesis 

Path Original 
Sample (sig.) 

High CSE 
(sig.) 

Low CSE 
(sig.) 

Parametricp 
value (sig.) 

PLS-MGA 

H4 BI -> CSU 0.000 0.000 0.000 0.665 0.325 

H9 FC -> PEOU 0.001 0.136 0.001 0.437 0.770 

H3 PEOU -> BI 0.001 0.007 0.178 0.168 0.090 

H2 PEOU -> PU 0.000 0.000 0.000 0.495 0.241 

H1 PU -> BI 0.000 0.000 0.000 0.312 0.166 

H6 SN -> BI 0.083 0.490 0.000 0.002 0.999 

H5 SN -> PU 0.015 0.115 0.361 0.618 0.300 

H7 TC -> BI 0.042 0.327 0.001 0.008 0.008 

H8 TC -> PEOU 0.000 0.001 0.003 0.472 0.766 

 

Refer to table 1, the third column shows the significance value of each hypothesis without 

looking the moderation effect. All hypotheses are supported except hypothesis 6. Column 4 

and 5 show the significance value of each hypothesis from the perspective of high and low 

computer self-efficacy. In parametric column, p-value less than 0.05 indicate statistical 

difference of group-specific path coefficient. In the PLS-MGA column, p-value larger than 

0.95 or p-value less than 0.05 denote a statistical difference of group-specific path coefficient. 

Refer to the table, only hypotheses 6 and 7 fulfill the requirements of parametric p value and 

PLS-MGA. Then, when looking into high and low computer self-efficacy columns, I found 

out that only low computer self-efficacy group shows significant relationships among the 

variables. On the other hand, high computer self-efficacy group does not show significant 

relationships among the variables. 

 

CONCLUSION 

 

In this session, several contributions of this study are highlighted. Firstly, if we observe the 

result without emphasising the differences between the high and low computer self-efficacy, 

the three external variables which are included into TAM model are proved significantly 

affect the adoption of e-learning. But, hypothesis 6 is not supported since its significance 

value is greater tan 0.5. 

 

However, when we examine the result from the perspective of high and low computer self-

efficacy groups, we found out that only hypothesis 6 and 7 are accepted. Not only that, only 

low computer self-efficacy group shows significant relationships among the variables. On the 

other hand, high computer self-efficacy group does not show significant relationships among 

the variables. Therefore, we can conclude that lecturers will perceive subjective norm will 

give positive effect to behavioural intention to use e-learning when they have low computer 

self-efficacy. Besides, lecturers will also perceive that technological complexity will 
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positively affect behavioural intention to use e-learning when they have low computer self-

efficacy. 

 

However, why high computer self-efficacy group shows not significant in the hypotheses 6 

and 7? The reason behind is those lecturer who has high computer self-efficacy actually 

perceived that the e-learning is not complex to be used. Not only that, those lecturers who 

have high computer self-efficacy actually will not be influenced by their colleagues to make 

decision to use the e-learning system. They themselves will be the one to influence their 

colleagues to use e-learning. 

 

According to table 4, computer self-efficacy differences do not exist in other relations except 

hypotheses 6 and 7. It means that those relations are not moderated by the variable computer 

self-efficacy. For instance, for hypothesis 9 (facilitating conditions have positive effect to 

perceived ease of use) is significant for the entire sample but not significant in sub-samples of 

computer self-efficacy. The reason is both of the high and low computer self-efficacy groups 

think it is important to have specific people to provide the guidance on how to use e-learning 

so that they can perceived e-learning is easy to use. The same reason also falls on other 

relations, which means both of the groups perceived that the relations are significant in order 

to increase the adoption of e-learning system. 

 

The main implications of this study are the focus of university to help lecturers who has low 

computer self-efficacy to improve their computer skills. University can conducts several 

levels of e-learning training to lecturers so that lecturers have confident to use e-learning. Not 

only that, variable subjective norm also very important in promoting the acceptance of e-

learning. It helps university to realize that how important the “important figures” in helping 

to nurture the culture of using e-learning. Head of departments or faculty deans can be the 

“important figures”. For example, the “important figures” should get themselves aggressively 

promoting the e-learning system. In result, lecturers will understand that how important and 

useful the e-learning is and they will start use it. 

 

Several directions for future research are suggested. Firstly, a longitudinal study can be 

conduct to compare the different stages of the adoption of e-learning system. Secondly, the 

sample size should be increased to around 200 to 250 to ensure the study’s generalizability. 

Note that it is challenging to collect questionnaire from lecturers, so more than three months 

are needed in the data collection process. Thirdly, future research can be conducted in a wider 

scope. The wider scope of the future research may include other universities in Malaysia.. 
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ABSTRACT 

UTM CSI works as a ‘one-stop-center’ to generate and promote innovation amongst students 

on various fields of study in UTM faculties and it is very important for this center to know 

the effectiveness of their innovative programs. Thus, this study aimed to identify the level of 

innovation between engineering and non-engineering UTM undergraduate students. An 

instrument consisted of three constructs; Human Capital Innovativeness, Culture 

Innovativeness and Leadership Innovativeness were administered randomly to 223 

respondents represent non-engineering students (N=117) and engineering students (N=106)  

at Universiti Teknologi Malaysia (UTM). A total of 109 items were analyzed using 

independent sample t-test showed that there is a statistically difference in the innovation 

constructs between engineering and non-engineering students (p<0. 05) with engineering 

students having higher scores. Results showed that engineering students gives positive 

outcomes towards human capital, culture and leadership constructs. This shows that 

engineering students are more innovative compared with non-engineering students. In 

conclusion, a broad knowledge and understanding of science and engineering technology 

help engineering students to think innovatively, experience them by sharing knowledge 

through collaborative innovation and becoming increasingly important. 
 
Key words: innovation, independent sample t test, engineering students, and non-engineering 

students) 

 

INTRODUCTION 

Universiti Teknologi Malaysia (also known as University of Technology, Malaysia or UTM) 

is the oldest public engineering and technical university in Malaysia. The university 

specializes in technical studies, with separate faculties for the engineering divisions such as 

Civil, Mechanical, Electrical, Chemical and Biomedical engineering. It also has faculties for 

Education, Pure Sciences, Management, and Human Resources Development. It is the 

country's major source of graduate engineers and similar professionals. Since June 2010, 

UTM will pursue academic excellence in line with the Government's recognition as a 

Research University.  
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The highlights of this paper explain differences of innovation level based on innovation 

constructs between engineering and non-engineering UTM undergraduate students. Based on 

previous article in [1], UTM-CSI has been facing a challenge in measuring the level of 

innovation among UTM students since it is very important for the UTM-CSI to know how 

the effectiveness of their innovative programs that involve students. 

 

RESULTS 

Further analysis is a comparative analysis of the level of innovation of students by groups; 

engineering and non-engineering. 

 

Table 1. T test Analysis based on the level of innovation by students’ majors 

Construct 

Mean Value 

t df Sig (2-tailed) Engineering 
Students 

Non- Engineering Students 

Human Capital .8203 .7568 3.492 221 .001 

Culture .8371 .7775 3.472 221 .001 

Leadership .8349 .7757 3.475 221 .001 

 

 

The Engineering Students group (N=106) and Non-Engineering Students group (N=117) 

were associated with innovation construct.  To test the hypothesis that these groups were 

associated with statistically significantly different mean innovation constructs, an 

independent t-test was performed.  

 

Based on Table 1, an independent-samples t-test was conducted to compare for construct 

Human Capital between two groups which are engineering students and non-engineering 

students.  There was a significant differences for Human Capital constructs for Engineering 

Students (M=0.82, SD=0.12) and non-engineering students (M=0.76, SD=0.15) groups; t 

(221)=3.49, p=. 001.  Hypothesis of the study is as follow: 

 

For Culture construct, there was a significant differences between Engineering Students 

(M=0.84, SD=0.12) and non-engineering students (M=0.77, SD=0.14) groups; t (221)=3.47, 

p=. 001. 

 

Lastly, there was a significant differences for Leadership constructs for Engineering Students 

(M=0.83, SD=0.11) and non-engineering students (M=0.77, SD=0.14) groups; t (221)=3.47, 

p=. 001.  This study found that the overall level of innovation had statistically significant 

differences when compared with students’ majors; engineering students and non-engineering 

students with the value (p<0. 05). 

 

CONCLUSION 

 

Thus, it can be concluded that the level of innovation among engineering students depends on 

how they have been exposed with innovation programs or curricular throughout their study. 

From first year of study, both engineering students and non-engineering students concerned 

about additional innovative ways to create capacity.  Apart from that, alternative approaches 

have taken into consideration, which is educators who are interested in engaging in 

innovation, support them to engage in such path and also investigate what is required.  

Finally, activities organized were not only motivated by desire to support future innovation, 
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but both of them involved in innovation.  Given that the results were below high in this study, 

it is also because these engineering students came from different background where some of 

them already have experience with subject regarding to innovation and have been exposed to 

innovation competition which contribute to the findings. 
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ABSTRACT 

With the advancement in information and communication technologies, collaborative 

consumption enables people to acquire and offer or share goods and services through 

community-based online services. Therefore, this paper aims to review the antecedents of 

sustainability consumption, particularly for the collaborative consumption of used apparel. 

The Theory of Reasoned Action (TRA) is used to examine one’s intention of swapping, 

purchasing, or selling used clothing based on her or his attitude and subjective norms. The 

result is expected to enlighten online retailers to provide peer-to-peer online platforms for 

users to collaboratively consume apparel. 

Key words: Collaborative Consumption, Attitude, Subjective Norms 

 

INTRODUCTION 

 

In the age of Web 2.0, a generational shift in consumer values and purchasing preferences has 

created a new form of socio-economic activity. This is because the business activities in the 

21st century are characterised by the practices of shared costs and economic cooperation or 

access to products or services, as well as social motivations for participating in the sharing 

economy [1]. Consumers eschew the ownership of goods and choose to pay for the short-

term experience of accessing them [2]. This sharing economy is interchangeably called as 

access-based consumption [2], collaborative consumption [3], collaborative economy, on-

demand economy, peer-to-peer economy, zero-marginal cost economy, crowd-based 

capitalism [4] or the mesh [5]. The ‘sharing-economy’ was introduced around since the early 

2000s. However, the term started to gain popularity in 2007-08. There are five major 

industries in sharing economy: online staffing, peer-to-peer lending and crowdfunding, peer-

to-peer accommodation, car sharing, and music and video streaming [6]. 

 

The term of collaborative consumption is commonly used in extant literatures and adopted in 

this paper. According to [7], collaborative consumption is defined as a resource is acquired 

and distributed by people with a charge or other compensation. Also, [8] found that 

collaborative consumption is an economic model to allow people to access other’s ownership 

of products and services through sharing, renting, trading or swapping, particularly for 

underutilised assets or services. On the other hand, [9] argued that collaborative economy 

opens multi-sided digital platforms and markets for individuals and businesses to access 
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services and products. With the advancement in information and communication 

technologies, collaborative consumption enables people to acquire and offer or share goods 

and services through community-based online services [10]. Based on several studies, people 

participate in collaborative consumption due to environmental sustainability [10], enjoyment 

of the activity [10, 9], social benefits such as relational and communitarian [1, 11] as well as 

economic gains [10, 9] in terms of allocative and profit-seeking [1].  

 

Collaborative consumption is the economic backlash to hyper consumption, as well as 

poverty and pollution alleviation [10]. For examples, Uber and Airbnb which offer ride-

sharing and home-sharing services are the most stand-out companies that have infiltrated 

traditional marketplace and emerged as disruptive forces in long-established service 

industries like taxi and hotel industry. Other peer-to-peer markets include bike-sharing 

programs and online borrowing programs such as digital versatile discs (DVDs), fashion, 

bags, or jewelry [2]. In fact, collaborative consumption is long practised between family 

members and friends to swap clothes and other items using pooling resources [8]. Currently, 

advanced web and mobile networks, as well as information infrastructures have facilitated the 

collaborative economy that allows strangers to borrow and rent goods via the peer-to-peer 

online platform. Through the Internet, interpersonal relationships can be built and it would be 

able to support a new economic model based on partnership [5].  

 

Despite the increased popularity of the sharing economy platforms in the world, studies about 

collaborative consumption in Malaysia are very limited. Examples of studies in Malaysia 

include car sharing of Uber [12] and peer-to-peer accommodation [13, 14]. Till now, no study 

is about the online collaborative consumption of fashion goods such as apparel in Malaysia. 

Therefore, this paper focuses on social-economic aspects and antecedents of the collaborative 

consumption movement to swap donate, purchase, or sell used clothing using the Internet. As 

stated by [4], there are three distinct systems in collaborative consumption: redistribution 

markets, collaborative lifestyle, product service systems. Thus, this study investigates the 

redistribution markets of apparel where the ownership of the product is transferred from one 

individual to another. 

 

THEORY OF REASONED ACTION (TRA) 

 

The Theory of Reasoned Action (TRA) has been widely used to predict the antecedents of 

sharing economy, likewise the participation in the collaborative consumption of apparel 

[3]. According to TRA, an individual’s intention to perform her or his behaviour is dependent 

on both attitude and subjective norms [15]. Attitude is defined as the belief and feelings of 

herself or himself in either a positive or a negative way [15, 16, 17]. On the other hand, the 

subjective norm is how an individual perceives that important others think that he or she 

should or should not perform the behaviour [15, 18, 19]. For this study, attitude toward 

collaborative consumption of apparel is about one has a positive evaluation on swapping, 

purchasing, or selling used clothing using the Internet. Subjective norm is the perceived 

social pressure to swap, purchase or sell used clothing [3]. Drawing on the idea of TRA, 

this paper postulates two research objectives: 1) attitude toward the collaborative 

consumption of apparel influences the behavioral intention of consuming used apparel; 2) 

subjective norms concerning collaborative consumption of apparel influences the behavioural 

intention of consuming used apparel. 
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CONCLUSION 

 

In Malaysia, this paper is the first study to review the antecedents of sustainability 

consumption, particularly for the collaborative consumption of used apparel. Future research 

is recommended to test the relationships between attitude toward the collaborative 

consumption of apparel, subjective norms and behavioural intention of consuming used 

apparel using empirical data. The result is expected to enlighten online retailers to provide 

peer-to-peer online platforms for users to collaboratively consume apparel. 
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ABSTRACT 

The rapid development of halal market has gained a worldwide attention. This implies that 

the demand for halal certified services and products continue to rise. In fact, halal certified 

food and products is spurring the growth of halal logistics. Many logistics companies in 

Malaysia have committed to provide halal logistics services in order to serve the huge 

demand of halal products locally and internationally. Halal logistics is a practice to plan, 

execute and manage the flow and storage of halal certified raw materials, halal semi-finished 

or halal finished products from suppliers to end customer in order to ensure full compliance 

with the general principles of Shariah Law. Clearly, halal logistics is gaining traction as the 

halal products may expose to the risk of contamination along the supply chain. As such, this 

paper aims to review the concept of halal logistics in Malaysia as Malaysia was the pioneer in 

introducing halal logistics standards and halal certification for logistics service providers.  

Key words: Halal Logistics, Malaysia  

 

INTRODUCTION 

According to [1], Muslim population constitutes about 24% of the world population with 1.8 

billion adherents. Globally, Islam is the second largest religion. In the coming decades, 

Muslim population is expected to grow more rapidly. This means global halal market is 

expanding fiercely not only in the food and beverage market but also in many other markets 

[2] such as banking and finance, clothing, pharmaceutical items, cosmetics and personal care 

products [3]. Evidently, food sector has the greatest potential for growth as the halal market is 

currently valued at US$2.3 trillion [4]. 

 

In light of the growing halal market, Malaysia now is the world’s leading halal hub and has 

become a role model among the Muslim countries [5]. Department of Islamic Development 

Malaysia (JAKIM) was established in 1997 to focus on the halal market. JAKIM acts as the 

coordinator to standardise and legitimate the Islamic law, as well as fine-tune and develop the 

Islamic education. Also, JAKIM oversees the issuance of halal certification and increase 

awareness of stakeholders including manufacturers, retailers, distributors, exporters, 

importers and consumers about halal compliances [6]. 
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The rapid development of halal market has gained a worldwide attention. This implies 

that the demand for halal certified services and products continue to rise [7]. In fact, halal 

certified food and products is spurring the growth of halal logistics [8]. Many logistics 

companies in Malaysia have committed to provide halal logistics services in order to 

serve the huge demand of halal products locally and internationally. For an example, 

Kontena Nasional is Malaysia’s first halal JAKIM certified logistics provider for halal 

warehousing, transportation, and Samak service [9]. Clearly, halal logistics is gaining 

traction as the halal products may expose to the risk of contamination along the supply 

chain. As such, this paper aims to review the concept of halal logistics.  

 

HALAL LOGISTICS 

With the growth of the Muslim consumer market, various terminology and definitions 

have been used for halal. The word of “halal” literally means permissible or lawful by 

Islamic laws [10]. Halal in the Quran means lawful or permitted, hence halal food is 

allowed to be consumed with no doubt [11]. [12] stated that halal is something approved 

by Shari’ah in the perspective of religious, faith and spiritual while Thoyyib is something 

about benefits or wholesome in terms of quality, safety, hygienic, clean, nutritious, 

quality and pure in scientific. In Malaysia, halal is defined as things or actions approved 

by Shariah law without penalty being imposed on the perpetrator [13]. However, in halal 

food industry, [11] identified that halal symbolises hygiene, purity and quality.  

On the other hand, logistics is one of the key activities in supply chain management 

which integrates producers, manufacturers, retailers and customers [13]. As stated by 

[14], logistics is used to simplify the movement and coordination of supply and demand 

for the purposes of time and place utility. According to [15], halal logistics is defined as a 

Shariah-compliant processes that handles and distributes goods throughout the entire 

supply chain. In addition, halal logistics is a practice to plan, execute and manage the 

flow and storage of halal certified raw materials, halal semi-finished or halal finished 

products from suppliers to end customer in order to ensure full compliance with the 

general principles of Shariah Law [16]. Halal logistics aims to avoid contamination 

between haram and halal goods during the logistics procedures [17]. 

 

Malaysia was the pioneer in introducing halal logistics standards and halal certification for 

logistics service providers. In Malaysia, Malaysian Standard for Halal Logistics (MS 

2400:2010) is used by logistics companies to provide halal transport services such as 

transportation, warehousing and retailing. The halal logistics services in compliance with 

Shariah Law cover activities such as processing to handling, distribution, storage, display, 

serving, packaging and labeling [18] 

 

CONCLUSION 

 

The concept of halal logistics has created a new business drive with the supply chain. 

However, there are many challenges and practices of halal logistics certificate in Malaysia. 

Till now, limited certified halal logistics providers cater for the halal demand. As such, 

trainings and consultation services about halal logistics standards are important for them. 
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ABSTRACT 

 
Nowadays, Internet is used as an online platform for increased charitable giving. The e-

philanthropy is transforming the charitable giving behaviour globally. Giving behaviour is 

categorised into three different types such as being helpful to a stranger in need, donations of 

money and time to volunteer.  Malaysia is in the top 20 countries in all three giving 

behaviours with index of 46 per cent. Also, religious belief is proven as a strong lubricant to 

strengthen giving behaviour in Malaysia. Due to the rapid development of Internet 

technology, Internet giving behaviour has become a new possibility for researching, 

particularly in Malaysia. Therefore, this paper aims to develop a new research direction of 

Internet giving behaviour by reviewing its concept and past studies. 

 
Key words: Internet giving behaviour, Malaysia  

 

INTRODUCTION 

Internet has made life easier in terms of shopping, employment, e-commerce, banking and 

communication. Nowadays, Internet is used as an online platform for increased charitable 

giving. According to [1], giving behaviour is categorised into three different types such as 

being helpful to a stranger in need, donations of money and time to volunteer.  The [1] 

showed that Malaysia is in the top 20 countries in all three giving behaviours with index of 

46 per cent. This is proven that Malaysia helps the Rohingya refugees by building a field 

hospital at the Kutupalong Refugee Camp, Bangladesh [2]. Evidently, [3] found that 

Malaysians have strong positive attitudes towards charities and motivation for donations. 

Furthermore, religious belief is a strong lubricant to strengthen giving behaviour in Malaysia.  

Clearly, Internet has provided new avenues for altruism [4]. As highlighted by [5], empathy 

is a key motivator for altruistic behaviour. Also, altruism attitude is motivated by an unselfish 

concern for the welfare of others [6]. [7] conducted a systematic review of human altruism 

theories. The theories categorise altruism into pseudo-altruism (selfishly-motivated) and true 

(selfless) altruism. The pseudo-altruism is motivated by the attainment of internal rewards. 

On the other hand, true (selfless) altruism is motivated by the goal to increase another’s 

welfare without expected favours in return. As reported by [8,9], peer pressure triggers 
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reluctant altruism in charitable giving. Essentially, individuals with peer influences will 

donate higher amount of money. 

In fact, Internet introduces a relatively new type of fundraising and donation techniques for 

nonprofit organisations, which is called as e-philanthropy [10]. The e-philanthropy is 

transforming the charitable giving behaviour globally. Due to the rapid development of 

Internet technology, Internet giving behaviour has become a new possibility for researching, 

particularly in Malaysia. Therefore, this paper aims to develop a new research direction of 

Internet giving behaviour by reviewing its concept and past studies. 

 

LITERATURE REVIEW 

Research on Internet giving is scant. Several studies are found to investigate the factors 

that influence the Internet giving behaviour. Thus far, two studies of giving behaviour are 

found in Malaysia. According to [11], relative advantage, affect, facilitating conditions, 

social factors, compatibility and complexity have positive impact on Internet giving 

behaviour in Malaysia. On the other perspective, [12] found that intrinsic factors including 

altruism and perceived behavioural control, and extrinsic factors (age, home ownership, 

employment tax and medium of information) contribute to the act of giving to beggar.  

There are some studies focuses on personal values as a driver for Internet giving. [13] 

highlighted that open personality leads to the willingness to help on the Internet. Also, 

benevolence and universalism values drive the willingness to donate to a charity. [14] found 

that social media and networking are important to enhance voluntary engagement and money 

contributions. However, as proven by [15], online donations are typically small and online 

donors are willing to donate to health-related causes. 

According to [4], many Internet based initiatives are used on behalf of the needs of other 

people, animals, and the environment. For examples, Linux and Wikipedia depend on 

expertise sharing and user-generated content.  The Rainforest Site helps animals using a 

click-to-donate format and Google.org uses meta-cooperative efforts to solve large-scale 

Internet problems. Also, [16] found that there are increased trend of authors in academic 

and non-academic fields to release their books for free digital distribution. The study 

reveals that the free digital distribution has no negative impact on sales.  

 

CONCLUSION 

 

Internet proliferation has created many opportunities around the world. Particularly, the 

Internet provides a new platform for people to express their empathetic feelings and support 

those in need. This can be seen that online fundraising is fast growing in popularity in the 

digital era. As such, it is worth to investigate the factors that motivate the Internet giving 

behaviour. However, the ever-growing reliance on computers and the Internet has prompted 

many online scams that trick victims to send money or give out their personal information. 

Thus, future studies are urged to explore the Internet fraud together with the Internet giving 

behaviour. 
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ABSTRACT 

 
Electronic waste or e-waste is becoming an emerging issue around the globe due to the rapid 

advancement in technology has caused many electrical and electronic equipment become 

“trash” after a few short years of use. Disposed e-waste could cause widespread 

environmental damages if the toxic substances in electronic items are not handled properly. 

In fact, e-waste contains many recoverable and valuable elements such as copper and gold. In 

Malaysia, public awareness about e-waste is low and Malaysia still lags badly behind in 

having an efficient e-waste management system. Due to the emerging threat of e-waste to the 

environment, this paper aims to introduce the topic of e-waste and review the current research 

on e-waste. 
 

Key words: Electronic waste, Malaysia  

 

INTRODUCTION 

The rapid advancement in technology has caused many electrical and electronic equipment 

become “trash” after a few short years of use. Electronic waste or e-waste is becoming an 

emerging issue around the globe [1]. According to [2], e-waste is defined as electronic 

products that have reached the end of their useful life. [3] claimed that e-waste includes all 

disposed items contained in an electronic chip. [4] found that the scraps of e-waste 

encompass dumped or obsolete mobile phones, television sets, computers and computer 

monitors. [5] further defined e-waste as “all obsolete or outdated computers, televisions, cell 

phones, printers, PDAs, and thousands of other devices commonly used in offices, homes and 

by people on the go”.  

 

In recent years, e-waste is the fastest growing hazardous stream in the world [3]. According 

to [6], about 40 million tonnes of e-waste are generated every year. Disposed e-waste could 

cause widespread environmental damages if the toxic substances in electronic items are not 

handled properly [7]. For an example, e-waste contains toxic heavy metals such as copper, 

cadmium, lead, zinc and nickel can cause profound and permanent adverse health effects in 

human [8].  
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In fact, e-waste contains many recoverable and valuable elements such as copper and gold 

[9]. In Malaysia, public awareness about e-waste is low [10] and Malaysia still lags badly 

behind in having an efficient e-waste management system. The government of Malaysia 

is urged to implement a regulatory framework for proper disposal of e-waste and 

mechanism of take-back system from public [11]. Due to the emerging threat of e-waste 

to the environment, this paper aims to introduce the topic of e-waste and review the 

current research on e-waste. 

  

LITERATURE REVIEW 

In recent years, e-waste has gained growing attention of the researchers. [12] found that 

there are 18 full recovery facilities and 128 partial recovery facilities are used to 

segregate, dismantle and treat e-waste in Malaysia. However, the facilities face issues to 

convert e-waste into a source material. As highlighted by [13], only 25% of e-waste is 

recycled in formal recycling centers with proper occupational conditions for all e-waste 

workers. Therefore, governmental policy is required for the worker protection.  

 

On the other hand, [14] estimated the current and future quantity of e-waste in the 

Philippines. The e-waste includes radios, televisions, refrigerators, washing machines and 

air conditioners. The study highlighted that about 25 million units became unwanted 

between 1995 and 2005. In a similar vein, [15] identified the e-waste problems and 

estimated the growth of e-waste using linear regression technique. The study concluded 

that end-of-life grows from a meager 159 million units in 1999 to a 615.2 million units in 

2015. This implies that e-waste has become a looming crisis to the environment and 

human. 

 

Several studies confirm that e-waste creates environmental health issue in both developed 

and developing countries. For instances, [8] found that heavy metals in e-waste can cause 

harmful effects in human. [1] investigated the e-waste problems such cancer and 

developmental and neurological disorders in India if the e-waste products are placed in 

landfills. According to [16], informal e-waste recycling sites pose risks to pregnant women 

and young children including perturbations of fetus and child neurodevelopment.  

 

Undeniably, the demand on the use of electrical items is tremendous and unstoppable. As 

such, many studies propose the use of e-waste reverse logistics for recycling and reuse 

[17,18,19].  Recycling is vital to reduce e-waste through collection, processing, 

remanufacturing and reuse [20]. In fact, e-waste recycling could generate potential revenues 

through extraction of precious metals in order to ensure environmental sustainability.  

 

CONCLUSION 

 

Recycling is the key to reduce the devastating effects of e-waste. However, the lack of 

awareness and appropriate skill of e-waste management are the causes of the rapidly 

increasing amount of e-waste. Therefore, various parties including the government, non-

governmental organisations, private industries, schools and public should take initiatives to 

reduce the harmful effects of e-waste. 
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ABSTRACT 

Self-service technologies (SST) have become prevalent in human daily life. SSTs are 

technological interfaces that allow customers to perform the service on their own without 

having to engage with employees of the organisation. Given the growing importance of self-

service, this paper aims to review past research and discover new agendas about the SSTs in 

Malaysia. Recently, Malaysia has opened a first unmanned, self-service convenience store in 

Subang Jaya. Also, Mcdonald’s Malaysia has launched self-service kiosks in Klang Valley 

for customers to place customised orders and make payments on the machine. Therefore, it is 

deemed worth to investigate the determinants and outcomes of customers’ use of SSTs in 

Malaysia. 

Key words: Self-service technologies, Malaysia  

 

INTRODUCTION 

 

Self-service technologies (SST) have become prevalent in human daily life. More and more 

face-to-face service industries are replaced by SST, such as banking, tourism and hospitality, 

food and beverages, retail and airlines. Recently, Amazon launched the first high-tech grocery 

store that allows shoppers to scan their smartphone at a turnstile, pick out the items they want 

and leave [1]. SSTs are technological interfaces that allow customers to perform the service 

on their own without having to engage with employees of the organisation [2]. 

According to [3], there are four major categories of SSTs in use: telephone/ interactive voice 

response systems, online/Internet-based interfaces, interactive kiosks, and video or compact 

disc (CD) technologies. For examples, the telephone/interactive voice response systems 

include checking order status and flight information. The online/Internet-based interfaces are 

widely used in package tracking, retail purchasing and financial transactions. The interactive 

free-standing kiosks provides services such as ATMs, hotel checkout and tourist information. 

The video or compact disc (CD) technologies encompass tax preparation software and CD-

based training.  

 

Given the growing importance of self-service, this paper aims to review past research and 

discover new agendas about the SST in Malaysia. Recently, Malaysia has opened a first 

mailto:acthoo@utm.my
mailto:w_xiaohong3057@hotmail.com
mailto:umarhaiyat@utm.my


 

SOCIAL SCIENCE                                                                                  850 

unmanned, self-service convenience store in Subang Jaya. The Irispay E-Concept Store 

requires customers to download the Irispay application using their personal details and 

scan the QR code on the products for payment [4]. Also, McDonald’s Malaysia has 

launched self-service kiosks in Klang Valley for customers to place customised orders 

and make payments on the machine. Therefore, it is deemed worth to investigate the 

determinants and outcomes of customers’ use of SSTs in Malaysia.  

 

LITERATURE REVIEW 

 

Many extensive academic studies have explored the SSTs in terms of the different  

industries, outcomes, determinants and motivations for SSTs adoption. [5] highlighted that 

self-service technology service quality is critical to increase retail patronage. In a similar 

vein, [6] compared users and non-users of SSTs at the exit of a grocery store, and found that 

usage behaviour (i.e. usage frequency) and situational factors including coupons, basket size, 

time pressure and queue length at the SSTs and staffed checkouts affect users to continue 

utilising SSTs. In contrast, perceived behavioural control, perceived usefulness, need for 

interaction, perceived ease of use and enjoyment are closely linked to non-users’ intention of 

using SSTs. Most of these key drivers of non-users’ attitude toward the SST are aligned with 

the study of [7].  

 

[8] found that customers’ motivations to use SSTs include perceived crowdedness, time 

pressure, companion’s effect, and other customers’ helping behaviors. Other motivations for 

SST’s usage compose of convenience, access to lower prices, forced usage, eco-friendliness 

and empathy for other customers as found by [9] in tourism sector.  

 

[10] evaluated the outcomes of SST from customer perspective (word of mouth, trust and 

loyalty) and business perspective (enterprise value and profitability) to provide guidelines for 

future researchers and practitioners to better recognise the potential benefits and risks 

associated with satisfied and dissatisfied SST customers. [3] found that customer satisfaction 

using SSTs are closely linked to complaining behavior, word of mouth, customer attributions, 

and re-patronage intentions. In addition, [11] concluded that SST enhances overall customer 

satisfaction of a restaurant that uses SSTs in food ordering, billing statement, and calling 

assistance of waiters. 

 

There are some studies emphasise on business perspective. For examples, [12] focused on 

SST adoption for a single multi-national financial services organisation and found that SST 

as an alternative to service representative solutions. [13] proposed a framework consisting of 

six phases to guide hoteliers in Singapore to adopt SSTs in hotels. The process starts with 

defining the current service flow, establishing the risk and opportunity of using SSTs, 

evaluating constraints and outcomes from using SSTs, testing and examining the types of 

SSTs in market.  

In Malaysia, limited studies are found in SST. For examples, [14] focused on consumer trial 

of SST in the banking industry by investigating consumer readiness variables of role 

clarity, motivation and ability as mediators for the relationships between various 

established innovation characteristics and individual differences and the likelihood of 

trial. [15] found that SSTs in tourism and hospitality industry include check-in kiosk in 

hotels, hotel room booking using mobile application such as Agoda.com and booking.com, 

navigation application such as WAZE for directions, Ticket Vending Machine (TVM) for 

train, self-service kiosk for food ordering and tourism information.  
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CONCLUSION 

 

Nowadays, technology is gaining proliferation in the customer service industry. Customers 

become familiar to interact with technology to create services through the use of SSTs. As 

such, it is vital for providers of SSTs to understand how customers involvement in the 

systems so that the firms can improve them by providing the goods and services faster, easier 

and more convenient. 
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ABSTRACT 

 
The influence of Corporate Social Responsibility (CSR) on consumers’ attitude and 

behaviours has gained popularity from researchers since the late 1990s. Consumers become 

increasingly conscious and their consumption decisions are dependent on the social 

responsibilities of the companies. CSR is defined as a firm’s business operation for social and 

environmental concerns by delivering economic, social and environmental benefits (Triple-

Bottom-Line-Approach) for all shareholders and stakeholders. In essence, CSR can create a 

source of competitive advantage for firms. However, studies on the effect of CSR on 

consumer purchase intention are still limited in Malaysia. As such, this paper aims to review 

the concept of CSR and its impact on purchase intention. 

 
Key words: Corporate social responsibility, Purchase intention, Malaysia  

 

INTRODUCTION 

Modern CSR has been captioned under many names, such as corporate responsibility, 

corporate giving, corporate citizenship, corporate community involvement, corporate 

philanthropy, corporate social marketing, community affairs, community relations, 

community development and global citizenship [1]. In fact, there is no universal definition of 

CSR due to its varying practices. The United Nations Industrial Development Organization 

(UNIDO) defined CSR as a firm’s business operation for social and environmental concerns 

by delivering economic, social and environmental benefits (Triple-Bottom-Line-Approach) 

for all shareholders and stakeholders [2]. However, [3] defined CSR on behalf on The World 

Business Council for Sustainable Development (WBCSD) as companies behave ethically 

towards sustainable economic development and enhance the life quality of employees, their 

families, the local community and society at large. Therefore, many studies attempt to 

provide an overarching definition of CSR in order to guide corporations for societal norms 

requirements and financial returns. According to [4], CSR is a business approach that 

contributes wealth to its stakeholders through the integration of environmental and social 

wellbeing. [5] analysed 37 definitions of CSR and found that the CSR definitions are 
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categorised into five dimensions: environmental, social, economic, stakeholder and 

voluntariness. Clearly, the definition from [2] covers these five dimensions. 

The influence of Corporate Social Responsibility (CSR) on consumers’ attitude and 

behaviours has gained popularity from researchers since the late 1990s [6]. Consumers 

become increasingly conscious and their consumption decisions are dependent on the social 

responsibilities of the companies. According to a survey by [7], ethical consumerism is 

growing and half of the respondents indicated that they were willing to pay more for 

companies committed to social responsibility. As highlighted by [8], more than half of the 

respondents were willing to pay a premium for socially responsible products including 

organic cotton, sustainable cotton, and US‐grown cotton shirts. In essence, CSR can create a 

source of competitive advantage for firms [9]. However, studies on the effect of CSR on 

consumer purchase intention are still limited in Malaysia. As such, this paper aims to review 

the concept of CSR and its impact on purchase intention. 

 

LITERATURE REVIEW 

 

Purchase intention is defined as the plan to purchase a product or service in the future and 

many studies show that CSR positively influences consumer attitudes and buying 

intention. For examples, [10] found that purchase intentions are positively related to CSR 

awareness and the willingness to pay premium price for CSR-based products/services. In 

support, [11,12,13,14,15] highlighted that CSR has a direct impact on consumers’ 

purchase intention.  

However, many studies examine the intervening mechanism between CSR and consumer 

purchase intention. The mediating variables include consumer support for responsible 

business [16], trust [6,17,18], and corporate competencies [6], perceived quality and 

attitude toward the brand [19], corporate loyalty, advocacy, and a better quality of life 

among consumers [20], consumer corporate identity [12], corporate image [11] and support 

intention [21]. On the other hand, [14] found that country of origin moderates the 

relationship between CSR and purchase intention. 

 

CONCLUSION 

 

Based on the literature review, CSR is one of the determining factors for consumers’ 

purchase intention. Evidently, firms need to achieve a balance of economic, environmental 

and social imperatives in order to enhance consumers’ actual buying behaviour. This is 

because profit of a firm is made by sales of products or services. Furthermore, the conscious 

consumer is on the rise to support companies with sense of responsibility towards the 

community and environment. Therefore, it is important to recognise the significant impact of 

CSR on consumers’ purchase intentions.  
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ABSTRACT 

 
Conspicuous consumption is the purchase of goods and services where individuals signal 

their social prestige rather than to satisfy their basic needs. Consumers in emerging markets 

such as China, Russia and United Arab Emirates are continuing to drive luxury market 

growth and have increased their spending stood at 70 percent. Affluent Chinese consumers 

are expected to contribute 44 percent of the global luxury purchases by 2025 with one trillion 

yuan. The conspicuous consumption of luxury goods has created opportunities for luxury 

brands and retailers. As the luxury market continues to roar due to the increased international 

travel and the emergence of the millennial luxury consumers, therefore, this paper aims to 

review the past studies related to the conspicuous consumption and identify new research 

agenda of conspicuous consumption in Malaysia.    

 
Key words: Conspicuous Consumption, Luxury, Malaysia  

 

INTRODUCTION 

Consumers in emerging markets such as China, Russia and United Arab Emirates are 

continuing to drive luxury market growth and have increased their spending stood at 70 

percent [1]. Affluent Chinese consumers are expected to contribute 44 percent of the global 

luxury purchases by 2025 with one trillion yuan [2]. The conspicuous consumption of luxury 

goods has created opportunities for luxury brands and retailers. 

Consumption is a defying phenomena occurring in a social context which people purchase 

goods or services beyond their obvious use-value. Conspicuous consumption is one of the 

main categories to defined distinctive consumption styles [3]. As defined by [4], conspicuous 

consumption is the purchase of goods where individuals signal their social prestige, rather 

than to satisfy their basic needs. Likewise, individuals conspicuously spend to display their 

wealth [5]. According to [6], conspicuous consumption refers to an individual who aims to 

access to a higher social class using excessive and competitive spending as well as luxury 

leisure activities. Clearly, conspicuous consumption is commonly perceived as a means to 

show ones social status through the lavish or wasteful spending of luxury goods. However, 

there are individuals who use conspicuous consumption to signal sexual or social relevant 

characteristics to others [7]. As the luxury market continues to roar due to the increased 
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international travel and the emergence of the millennial luxury consumers [1], therefore, this 

paper aims to review the past studies related to the conspicuous consumption and identify 

new research agenda of conspicuous consumption in Malaysia.    

 

LITERATURE REVIEW 

 

According to [6], marketing and consumer behaviour literature found that conspicuous 

consumption relates to purchase of luxury brands to signal social status, upward social 

mobility and interpersonal relations. Also, [8] found that consumption of publicly visible 

goods is affected by interpersonal influences. In support, as highlighted by [9], 

consumers’ need for uniqueness, consumer susceptibility to interpersonal influence and 

attention to social comparison information are closely related to conspicuous 

consumption among students. Besides, individuals in a low-power state desire for luxury 

products when they are in social exclusion [10]. 

 

There are many studies investigate the factors affecting conspicuous consumption and the 

studies found that materialism is the dominant factor for conspicuous consumption 

[11,12]. Drawing upon existing relevant literature, several studies compare conspicuous 

consumption in different cultures, races and context factors. [13] found that Blacks and 

Hispanics spend more money to acquire luxury goods such as clothing, jewelry,  and cars 

than Whites. On the other hand, [14] tested conspicuous behaviour in two different 

cultures (individualist versus collectivist) and the study found that conspicuous 

consumption is higher in individualist cultures. In addition, [15] concluded that context 

factors including urban areas and areas with high inequality a relatively higher portion of 

the income are related to conspicuous consumption.  

 

However, there are studies provide evidence from new angles. For examples, [16] 

investigated conspicuous consumption in relation to time. [17] found that showy spending 

is one of the social signals for potential mates. It is proved that males spend on publicly 

observable goods to attract females [18]. In fact, women are especially important to the 

conspicuous consumption. With the significant improvement of the material standard-of-

living of societies, woman who possess the discretionary income have the economic 

power to buy expensive items. Meanwhile, woman could play as an incentive for the 

opposite gender to conspicuously consume [7]. 

 

CONCLUSION 

 

Based on the extant literature, people spend lavishly to enhance social prestige and display 

wealth rather than to cover basic needs. Millennials are found to reshape the luxury market. 

According to a survey done by [19], by 2025, Millennials and Generation Z will be the key 

players with 45% of the global luxury personal goods consumption. Therefore, future works 

could make new inroads into understanding factors that lead Millennials and Generation Z to 

engage in conspicuous consumption in Malaysia. 
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ABSTRACT 

Vocational Colleges nowadays have activities based on entrepreneurship education. 

Entrepreneurship is one of the elements of teaching and learning opportunities for teachers 

and students in particular to the actual experience in the business world, hence apply concepts 

and theories learned as a business approach to real situations. Perceptions of preparedness 

among lecturers viewed from the aspect of knowledge, practices and skills. A total of 100 

lecturers from four Northern Regional Vocational College randomly selected to answer a 

questionnaire that was given. The methods used to analyze data from Statistical package for 

science social (SPSS). The major results shows the perception of the level of preparedness 

among lecturers from the point of knowledge, practice and skills is at a high level in the 

entrepreneurial field teaching. This is because most of the lecturers have been prepared to 

implement the program of entrepreneurship, but there are constraints such as workload and 

work in vocational college, which forced the lecturers to dominate over administrative duties 

in the depictions program on entrepreneurship. In conclusion, this study showed no 

significant difference in the availability of technical lectures on the entrepreneurial field 

teaching in the Northern Region Vocational College. 

Key words: Competency, Engagement with business, Entrepreneurship 

 

INTRODUCTION 

At the Vocational College, students are exposed to the entrepreneurial aspects in line with the 

Vocational College’s own goal which targets graduates 10 percent to become entrepreneurs. 

According to Van Aardt et al. (2008), entrepreneurship is an initiative, creating, building and 

expanding a company or organization, establishing an entrepreneurial team and collecting 

resources to find opportunities in the long-term market while Giacomin et al. (2010), the 

government recognizes the importance of entrepreneurship education to be applied in the 

national education system because the entrepreneurial activity is an important component of 

economic growth, innovation and employment. ntrepreneurship education is an ideal field to 

offer at a Vocational College to develop entrepreneurial elements and potentials in 

Vocational College students who meet the needs of the community (Sluis et al 2004 & Din et 

al 2005). 

Hence, as instructors must be adequately equipped with knowledge, practice and skills to 

enable them to play a role in the implementation of School Enterprise efficiency. This is 
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supported by European Commission Enterprise and Industry (2009) stating that the main 

challenge of the production of production-based and entrepreneurship education is to provide 

competent and ready-to-use trainers in terms of practice, knowledge and skills. 

 

MAIN RESULTS 

 

Table 1 below shows a mean score about practice dimension among lecturers and for 

detail explanation, referred in the text. 

 

Table 1. Mean Score for Practice 

 

3.97 

 

High 

  

Findings from a table above show that practice among lecturers in Alor Setar Vocational 

College, Arau Vocational College and Kangar Vocational College have a high level of 

readiness while lecturers at Sungai Petani 2 Vocational College are moderate. The 

practice of a lecturer does not depend only on the place of service, but other factors can 

also influence such skills and knowledge gained from programs, courses and workshops 

conducted. 

 

Table 2 below shows a mean score about knowledge dimension among lecturers and for 

detail explanation, referred in the text. 

 

Table 2. Mean Score for Knowledge 

 

3.97 

 

High 

  

Dimension of knowledge shows the level of readiness of lecturers in Kangar Vocational 

College, Alor Setar College and Sungai Petani 2 Vocational College is high while 

lecturers in the Arau Vocational College are moderate. Possibility due to the relatively 

small number of respondents obtained from the Arau Vocational College causes the mean 

score for lecturer's readiness to the knowledge aspect is relatively low. This means that 

the readiness of lecturers towards the entrepreneurship activities from the knowledge 

dimension is good. This is supported by Kauchak and Enggan (1989) which states the 

same thing where effective teaching requires extensive knowledge of subjects and has an 

understanding of student learning aspects. The conclusion clearly demonstrates that 

without a sufficient knowledge base, the lecturer can not translate into the form of 

effective teaching and cannot teach maximally with minimal effort. 

 

Table 3 below shows a mean score about skills dimension among lecturers and for detail 

explanation, referred in the text. 

 

Table 3. Mean Score for Skills 

3.821 High 

  

The findings from the skills aspect show the level of readiness of lecturers at Sungai 

Petani 2 Vocational College and Alor Setar is high compared with lecturers in Kangar 
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Vocational College and Arau Vocational College which are only at moderate level. The 

skills that the lecturer possesses may depend on the academic qualifications it possesses 

and the knowledge gained from the various programs and research conducted. 

 

CONCLUSION 

 

This entrepreneurship leads to the creation of job opportunities involving businesses. 

Coaching and advice from lecturers about the entrepreneurship need to be improved so that 

students can inculcate interest in the business environment. This interest is seen as a catalyst 

and drive to the production of quality graduates with high self-esteem to become a successful 

entrepreneur. 
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ABSTRACT 

Augmented reality has been widely used as a spatial visualization training tool in various 

areas. The popularity is due to its ability to enhance users’ perception as well as increase the 

users’ understanding towards complex concepts which cannot be explained using normal 

environment. Students with low spatial visualization skills have difficulties in learning 

orthographic projection. Orthographic projection is one of the main topics in Engineering 

Drawing Course. The topic consists of highly spatial content which requires students to 

perform visualization activities in order to complete any tasks. This paper presents an 

application of augmented reality environment named AREDKit for improving spatial 

visualization skills in orthographic projection teaching and learning. An augmented card 

called AREDKit was designed and developed to allow manipulation of 3D virtual models 

with the purpose to help students to perform visualization tasks during the process of teaching 

and learning. Thirty students were involved in this study and their mental rotation skills were 

measured using Purdue Spatial Visualization Test of Rotation (PSVT:R). Results indicated 

that the use of AREDKit during orthographic projection’s teaching and learning produced a 

significant impact on students’ mental rotation skills. Based on students’ positive feedback on 

AREDKit, the results proved that it can be an effective spatial visualization tool. AREDKit is 

also practical to be used in classrooms since it has low production cost. Furthermore, it has 

easy to use functions which can be operated using smartphones. 

Keywords: AREDKit, Spatial Visualization, Orthographic Projection, Mental Rotation  

 

INTRODUCTION 

The term augmented reality has been widely recognized by people all around the world. 

Augmented reality is defined as a technology that allows virtual elements being embedded 

into real environment that runs interactively in real time (Azuma et al., 2001; Martín-

Gutierrez, Trujillo, & Acosta-Gonzalez, 2013; Cuendet et al., 2013; Bower et al., 2013). It is 

also defined as a system that supplements real world objects or environments with virtual 

elements (Bacca et al., 2014). Augmented reality is a new technology that offers unique 
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affordances to its users. It has been used in various field such as entertainments (Berryman, 

2012; Liarokapis, Lister & White, 2002; Kesima & Ozarslanb, 2012), medicine (Berryman, 

2012; Azuma et al., 2001), military (Berryman, 2012; Liarokapis, Lister & White, 2002), 

engineering design and manufacturing (Azuma et al., 2001). Other than that, it is also been 

used in education field due to its interactive elements.  

 

Among all the advantages of augmented reality that has been identified by researchers, one of 

its major advantages is the ability enhance visualization skills (Salinas, 2017; Hoe et al., 

2017). Visualization skills is the ability to mentally generate, manipulate and interprets three 

dimensional images (Isham, 1997; Mohd Safarin & Muhammad Sukri, 2006; Martin-

Gutierrez et al.,2010). Learning engineering drawing specifically have some issue among 

students. This is because most of students have difficulties in visualizing the objects 

especially in orthographic projection topics. This topic mainly involves visualizing objects 

while figuring the objects view from side views, front and top views. This topic require 

students to use their visualization skills to enable them to see all the view perfectly and 

clearly. Thus, it is important for teachers or lecturers to choose a right tools to help them see 

the views and understand the concept clearly instead of using trial and error method to solve 

the tasks given to them.  

 

Understanding of the concept is important to help them in their studies since there will be 

more complex courses in the future that requires them to use their visualization skills which 

will involves even more complex shapes and objects. Other than that, mastering engineering 

drawing among engineers is a priority since it is a predictor for their career success 

(Shreeshail & Koti, 2016). This is because, failure in reading or interpreting the drawing will 

cause issues in the designing and production process later on. According to Azodo (2017), 

having a good skills in producing, reading and interpreting engineering drawing will reduce 

the errors in the production process.  

 

MAIN RESULTS 

 

This study aim to determine the effect of using AREDKit in enhancing students’ spatial 

visualization skills. Table 1 shows the differences between mean scores of PSVT:R pre-

test and post-test.  

 

Table 1. The differences between mean scores of PSVT: R pre-test and post-test 

Paired samples statistics 

 Mean N Std. Deviation Std. Error Mean 

PSVT: R PRE 58.6676 30 25.15135 4.5920 

PSVT: R POST 82.4444 30 15.10884 2.7584 

Paired samples test 

 

Paired Differences 

t df 
Sig. (2-

tailed) Mean 

Std. 

Deviati

on 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

PSVT: R 

PRE- 

POST 

-23.7776 29.4567 5.3835 -34.7882 -12.7671 -4.417 29 .000 
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The findings indicates a significant differences in students’ mental rotation skills after they 

undergo the orthographic projection teaching and learning process using AREDKit. The 

paired sample test showed that there is a significant increase in the pre-test and post-test of 

PSVT:R (M=-23.7776, SD=29.4567) where the increase is significant at t(29)= -4.417, 

p<0.05. This finding shows that AREDKit is proven to be an effective tool in enhancing 

students’ mental rotation skills.  

  

Other than that, this study also attempt to identify students’ perception towards using 

AREDKit in Orthographic Projection teaching and learning process. Figure 1 shows students’ 

feedback on using AREDKit.  

 

 

 

 

 

 

 

Figure 1. Students’ Feedback on Using AREDKit 

 

Among all the feedback, it is shown that the statement where AREDKit can assists students 

in the visualization tasks showed highest positive feedback among all the statements. This is 

because the nature of AREDKit that implements an augmented reality learning environment 

which enable students to actively manipulate virtual objects in real environment had 

contributed to this finding. Other than that, it is also shown from the feedback that learning 

using AREDKit increases students’ interest towards learning.  

 

CONCLUSION 

 

Understanding orthographic projection is proven to be difficult for some students especially 

among those with low visualization skills. Teaching and learning process should be maximize 

and new technology should be utilize effectively to ensure all students received fair amount 

of knowledge transfer. Other than that, it is also to ensure an increase in students’ 

performance and skills. Augmented reality specifically has advantages towards increasing 

students’ visualization skills. This study has showed that AREDKit is suitable to be used as 

spatial visualization training tools as well as increase students’ interest towards learning 

complex course. This is due to the significant difference in the mental rotation test that 

researcher has distributed to the respondent before and after the teaching and learning process 

using AREDKit. In conclusión, learning using AREDKit is effective towards enhancing the 

quality of teaching and learning process and help maximize students’ learning experience. 
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ABSTRACT 

This paper primarily aims to develop a comprehensive model of initial trust by evaluating and 

integrating trust determinants within the extended McKnight’s initial trust models. We have 

first systematically identified initial trust determinants by comprehensively reviewed the 

literature, and subsequently reclassified them by rigorously evaluated the properties of the 

root constructs. Based on the review, six fundamental, theoretical constructs have partly been 

identified to extend McKnight’s initial trust model. They are: (1) e-vendor reputation, (2) 

product brand image, (3) product brand awareness, (4) website quality, (5) self-efficacy and 

(6) individualism. This study contributes academically by providing a comprehensive 

conceptual model, where the essential constructs are assembled together. Future empirical 

validation is suggested at the end of this paper. 

Key words: Initial Trust, E-Commerce, Business-to-Consumer, Trusting Belief, Trusting 

Intention 

 

INTRODUCTION 

In a nature without human presence and sensory touch, buying in an online environment is 

perceived as riskier than in-store shopping. If an e-retailer is unknown to a shopper, risk 

increases. Customer will stop at buying stage, unless trust is initially established. If initial 

trust is vital, then examining factors of which building this trust is necessary. McKnight and 

colleagues are among the first to study initial trust and most importantly they have proposed 

the broadly accepted theory for trust formation. They have successfully dealt with the 

conceptual confusion in trust literature by decomposing a general term of trust into trusting 

belief and intention [1]. Their other momentous research works include: (1) clarifying the 

concept based on trust type [2], (2) extending the trust type typology [1], and (3) developing a 

validated measurement and model with empirical support [3] and [4]. Their fundamental 

trust-type typology is shown in Figure 1. This typology depicts the relationship among the 

trust types. In online transaction context, the trusting beliefs in a web-vendor are influenced 

by consumers’ institution-based trust and disposition to trust. Those beliefs, in turn, influence 

their trusting intention towards that web-vendor.   
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Disposition to Trust 

Trusting Stance 

 

Faith in Humanity 
 

 

Institution based Trust 

Situation Normality 

 

Structural Assurance 
 

  

 
Interpersonal based Trust 

 

Trusting Beliefs 

Competence 

 

Benevolence 

 

Integrity 
 

 

Trusting Intention 
 

Figure 1. McKnight’s Fundamental Trust Type Typology 

 

Recent empirical studies have further extended McKnight’s trust building model by adding 

various constructs from prominent theories as initial trust determinants. However, in these 

studies, we found that there is still room for improvement. First, the extended constructs were 

incorporated not in totally but separately in studies to extend McKnight’s initial trust model. 

There is yet any study provides a complete set of determinants of initial trust. Second, not all 

these constructs has been added to test their effect on both trusting belief and trusting 

intention. Given that initial trust is theoretically, fundamentally consisting trusting beliefs and 

intention [1], the roles played by these added constructs in building initial trust have not fully 

been justified. Third, researches are beset by conflicting conceptualization of these 

constructs. Consequently, it appears various constructs, even have been used interchangeably 

in many studies, yet there is no agreement in term of labelling and definition. This study 

attempts to improve their researches in this area. We seek (1) to identify the determinants of 

initial trust by reviewing literature, (2) to classify the determinants by evaluating their 

properties (i.e definition and measurement), and (3) to incorporate these constructs in 

extending the McKnight’s initial trust model.  

 

MAIN RESULTS 

 

Based on the systematic review of literature, it is found that researches have extended 

McKnight’s trust building model by adding 29 constructs as trust determinants. Surprisingly, 

several constructs were found identical even though using different term. In total, six 

fundamental constructs were identified to represent 29 constructs through a rigorous 

properties (i.e. definition and measurement) evaluation and classification of these constructs. 

These constructs are mostly drawn from prominent theories and concepts to empirically 

examine their effects on initial trust (also known as interpersonal trust) that is centering in the 

McKnight trust model. Of six constructs, four (e-vendor reputation, product brand image, 

brand awareness, and website quality) have been added in McKnight’s initial trust models to 

comprehensively assess its effect on trusting beliefs and trusting intention whereas the effects 

of another two constructs (self-efficacy and individualism) on trusting beliefs are examined 

but not on trusting intention. This study suggests the complete effect of self-efficacy and 

individualism on initial trust which according to [1], primarily involves not only trusting 

belief but also trusting intention. Thus, a direct effect of both constructs on trusting intention 

is proposed. Finally, we proposed a comprehensive McKnight’s trust typology model by 

assembled all fundamental determinants of initial trust from the extended models (see figure 

2) 
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Figure 2. The extended McKnight’s initial trust model 

 
CONCLUSION 

 

This paper contributes academically. First, several fundamental determinants of initial trust 

were successfully identified by comprehensively evaluated the properties of various 

constructs which have been used to extend McKnight’s trust typology model. They are (1) 

perceived e-vendor reputation, (2) co-brand image, (3) co-brand awareness, (4) perceived 

website quality, (5) self-efficacy, and (6) individualism. Second, we improve the research’s 

work, by suggesting the complete effects of self-efficacy and individualism on initial trust 

which is fundamentally consisting not only trusting beliefs but also trusting intention. Third, 

we proposed a comprehensive McKnight’s trust typology model by assembled above all 

determinants of initial trust to examine the effects of these determinants on trusting beliefs 

and trusting intention. Our study is not free of limitation. A comprehensive model was 

proposed, however it has yet been empirically validated. Hence, this is another area we seek 

to address in future research. 
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ABSTRACT 

 
Recently, Malaysia hosted the 29th Southeast Asian (SEA) Games in Kuala Lumpur and won 

the gold medal in netball competition. Given the importance of brand management of sport 

teams, the objective of this paper is to review the team loyalty in Malaysian netball fans. 

Loyalty is one of the important elements for any of a long-term relationship and it should be 

positioned at the centre of sport brand management. Many studies have conducted the team 

loyalty in football clubs and professional soccer teams. However, there are limited studies to 

explore the team loyalty of netball fans in Malaysia. Thus, this paper aims to fill the gap by 

reviewing the antecedents of team loyalty in the context of netball fans in Malaysia. The 

expected findings provide several implications to marketing managers of netball team on 

ways to develop loyal sport fans. 

 
Key words: Team loyalty, Netball, Malaysia  

 

INTRODUCTION 

According to [1], most of the firms focus on brand loyalty strategies to outperform their 

competitors and generate sales. If loyal consumers attach to a particular brand, they will 

ignore what competitors are doing to attract them. Thus, loyalty is an important element for a 

long term relationship and should be applied in sport brand management. Generally, this 

paper focuses on fans of netball in Malaysia. In Malaysia, netball is a team sport under the 

management of Malaysia Netball Association (MNA). MNA was founded in the year of 1978 

by Tengku Abdul Aziz Shah [2]. Additionally, MNA is under the International Federation of 

Netball Association (IFNA) and also Asian Federation of Netball Association (AFNA). MNA 

hosted the first Asian Netball Championship in 1985 and also the third Asian Youth Netball 

Championship. Malaysian netball team is currently ranked third in Asia.  Moreover, the 

Malaysian youth netball team is Asian champion since 2004 until 2013 [2]. In 2016, Malaysia 

crowned champion again in Asian region after 31 years. Also, this year 2017, Malaysia 

hosted the 29th Southeast Asian (SEA) Games in Kuala Lumpur and won the gold medal in 

the netball competition [3].  

Income generation for sustainability is important to sport associations including MNA. 

Netball game is not well recognized in Malaysia as there are no major sports events that 

include netball as one of the participating sports. However, netball started to gain popularity 
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SOCIAL SCIENCE                                                                                  869 

after involving in major events such as SEA Games in Malaysia [2].  Thereafter, there are 

many people in Malaysia started to find netball game genuinely entertaining to watch and feel 

fully engaged. In fact, fans are the primary revenue source for sport teams. According to the 

Pareto principle (20-80 rule), 20% of loyal fans provides 80% of income sources of sport. As 

such, fan engagement and loyalty could ensure a long-term and sustainable profit of sport 

clubs [4]. Fan loyalty creates value for the sport teams; however, MNA has not conducted 

any loyalty programmes that could have led to generate substantial income for the netball 

team. Furthermore, the information that has been made available to netball fans in MNA’s 

social media is lacking and not up-to-date, thus opportunity to boost revenue streams is 

missed in terms of ticket sales. 

 

LITERATURE REVIEW 

 

According to [5], sport team loyalty is essential in sport services because of the 

dependency on team performance and deficiency of control on match outcome. Loyalty is 

one of the important elements for any of a long-term relationship and it should be 

positioned at the centre of sport brand management [1]. Loyalty can be defined as a 

desirable benefit, based upon commitment to social values served by the organization [6]. 

Loyalty can be found in different perspectives: employee loyalty [7] and sport team 

loyalty [1].  

 

According to [8], team loyalty is firstly defined as “the relationships between a person’s 

enthusiasms to show their loyal actions”. In the definition, it means that team loyalty 

provokes the intention of customers to buy product or services which is linked to their 

supported team. There is certainly importance of team loyalty in sport services because of 

the uncontrollable match’s outcome, their team performance dependency, and specialty of 

the teams [5,8]. Furthermore, loyalty focusing on social factors that able to provide an 

impact on the relationship between sport consumers and a sport team [1]. Previous 

research about team loyalty found that fans play an essential role to influence the team 

value [9]. 

 

[8] found that sport attachment signifies a strong emotional connection that happens when 

an individual gives symbolic, practical and emotional meanings towards a leisure objects 

such as sport team [8,10]. One of the main variables in the prediction of sport 

consumption is the team attachment because it focuses on the development of fans’ 

emotional connection with a sport team [8].   

 

Also, researchers highlighted that involvement is a key influence in consumers’ choice of 

products [11]. For sport team fans, when they feel involved in a team, they will most 

likely purchase the sport products. This means that when fan involvement is high, the 

interest and awareness of the product will be high, as well as high positive attitude 

towards both the brand and the advertisements [12]. According to [13], professional 

teams are considered as unique and strong brands with certain consumer or fan 

associations. Clearly, fan associations view professional sport teams as a brand which 

they can improve their inner self. In terms of self-expression of fans in professional 

teams, fans develop psychological associations with their favourite sport teams; and fans 

use the sport team as a way to express their own identity and perception [14].  

 

 

 



 

SOCIAL SCIENCE                                                                                  870 

CONCLUSION 

 

The review shows that team attachment, team involvement and team self-expression are 

critical to netball team attachment in Malaysia. The review could be importance to future 

researchers to use as baseline information in conducting empirical research. Also, the 

findings will be significant to practitioners such as Malaysia Netball Association (MNA) and 

policy makers. Marketers of MNA could target the netball fans as their consumers in order to 

generate income. While there are so many loyal netball fans, they could sell t-shirts, netball 

and also tickets for netball matches. For fans that are very loyal and feel attached to netball 

team, they are willing to purchase anything that is related to the netball team. Furthermore, 

meet and greet is one of the event that can be organized by MNA to generate income for the 

sustainability of the association. Meanwhile, for the policy makers such as National Sports 

Council (NSC) could leverage on netball fans in Malaysia to generate income by selling 

tickets during major events like SEA Games.  
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ABSTRACT 
 

Interaction among students is considered can educate students to engage in active learning 

and enhance critical thinking skill. Critical thinking has been identified as one of the 21st 

century skills that students need to succeed in society.  The most operative way to help 

students develop critical thinking skills is by engaging them in learning environment that 

supports higher-order thinking activity. Among learning strategies, problem based learning is 

thought to promote critical thinking. There is still limited research on how interaction in 

problem based learning can promote students’ critical thinking skill. A theory building 

methodology is used to create a new framework which we hope can be used by researchers to 

examine and support multiple types of effective educational interactions and will help 

practitioners to apply the elements of interaction in problem based learning environment to 

foster students’ critical thinking skill. 

 
Key words: Critical Thinking, Problem Based Learning, Interaction, Framework 

 

INTRODUCTION 
 

Interaction among students during the learning process plays an important role in improving 

students' critical thinking skills [1-2]. However, there is lack of critical thinking during the 

interaction process. Developing students’ critical thinking skills is regarded as important 

educational goal in many societies around the world. However, previous studies reported that 

the number of university students with critical thinking skills was minimal [3-4]. Problem 

based learning (PBL) strategy is believed can train student to interact effectively and give 

solution together to enhance their critical thinking. This learning approach helps students to 

be more active during the learning process by learning solving real-world problems [5-6]. 

Hence, there is a need for a framework to improve critical thinking for effective interaction in 

PBL. 

 

LITERATURE REVIEW 

 

There are five learner interaction types which are learner–interface, learner–self, learner–

content, learner–instructor and learner–learner [7]. Due to this study only focuses on 

learner-learner interaction, interaction analysis model by Gunawardena et al.  in 1997 was 

chosen. The five coding schemes in interaction analysis model are: sharing and 

comparing of information which means portraying new information to other members; 
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discovery and exploration of dissonance or inconsistency among ideas, concepts or 

statements which means answering and asking questions to clear the resource; negotiation 

of meaning/co-construction of knowledge means that negotiating the meaning of terms); 

testing and modification of proposed synthesis means testing against personal experience 

and lastly, agreement statement/applications of newly-constructed meaning which means 

utilizing and agree to the new idea) [8]. We added three effective interaction 

characteristics suggested by Johnson and Johnson in 1996 in order to make interaction 

more meaningful and active. The features are students respond to each other, students 

exchange resources such as information and materials to each other and students provide 

assistance and guidance to each other [9]. 

 

Development of critical thinking skills can improve the capability to generate decisions 

and derive conclusions [10]. Among educational strategies, PBL is thought to promote 

critical thinking [11]. PBL strategy can enhance student interaction [12]. Thus, we will 

apply the five principles of PBL proposed by Graaff and Kolmos in 2003. These 

principles are: the problem is the starting point in the learning process; learning is a 

student-centered and teacher only guide to solve the problem; teachers should be creative 

in providing issues that are relevant to the topic of teaching; students use the existing 

experience during the learning process and current learning activities are the basis of the 

learning process [13]. 

Interaction among students can foster critical thinking as they involve in act ive learning 

by discussion, argue and making judgment. Facione Model in 1990 is selected for this 

study because it focuses on testing thinking skills in a group interaction learning 

environment. This model suggests 6 skills which are interpretation which means for 

categorization, decoding significance, and express variety of experiences, beliefs, 

judgments, and criteria [14]. Analysis means probing ideas, and analyzing arguments. 

Inference means to find elements needed to form hypotheses; make conclusions; to 

ponder relevant information and to deduce the consequences flowing from data, 

statements, and speculating alternative. Evaluation means assessing the trustworthiness of 

statements which are descriptions of a people’s experience, perception, and to assess the 

logical strength of the actual inferential relationships among statements. Explanation 

means affirming results, validating procedures and portraying arguments. And lastly, self-

regulation means self-correction and self-examination [14]. 

 

RESEARCH METHOD 

 

Theory building is used in this study. Based on “Literature Review” subtopic in this 

paper, the resulting operationalized conceptual framework can be visualized as Figure 1. 

This framework is for designing learning environment to promote students’ critical 

thinking skills. 

 

 

 

 

 

 

 

 

 

 



 

SOCIAL SCIENCE                                                                                  873 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Framework of interaction in problem-based learning to promote critical thinking 

 

DISCUSSION: THE INTERRELATIONSHIP OF INTERACTION, PBL AND 

CRITICAL THINKING 
 

From Figure 1, the effective interaction is in 2 ways of direction. When students respond 

to each other and exchange resources, they will share and comparing information, 

discover and explore the inconsistency ideas and co-construction of knowledge and vice 

versa. When students provide assistance and guidance to each other, they can have 

agreement statement and modification of proposed synthesis and vice versa. PBL in this 

study is one of the elements in learning environment that trigger student to interact and 

promote critical thinking. After students having effective interaction in PBL environment, 

we need to know the performance of the students. From the interaction analysis, we can 

evaluate students’ critical thinking skills based on interpretation, analysis, inference, 

evaluation, explanation and self regulation from Facione Model in 1990. Theory building 

is a systematic project which keeps on with expansion and improvement. This paper only 

tackled the first and second phases. Thus, research to analyse the interaction process in 

PBL to foster critical thinking can be the future work with the purpose of confirming this 

framework. 
 

CONCLUSION 

 

Critical thinking is difficult to develop without the interaction. Due to this factor, 

interaction in PBL is designed as the learning environment. Theory building method is 

chosen as a methodology to design the effective interaction in PBL to promote critical 

thinking skill framework. For effective interaction, the elements from Gunawardena et al. 

in 1997 and Johnson and Johnson in 1996 are chosen, and for PBL, Graaff and Kolmos in 

2003 is selected, and for critical thinking evaluation, the elements of Facione Model in 

1990 is used in this study. Promoting student’s interaction in PBL environment and 

fostering of critical thinking requires a proper framework that can assist educators to 

understand on how to use the learning environment to maximize effective interaction 

process and enhance critical thinking skills. 
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ABSTRACT 
 

Investigating students’ motivation to learn especially among those with learning difficulties is 

crucial particularly in tertiary academic setting. Universities need to retain their students and 

reduce attrition. Keeping the students true to their academic calling can be daunting as they 

come from various backgrounds (e.g. academic, language, family and culture). These diverse 

and unique sets of challenges can pull the students off course as they may have difficulties 

adapting, adjusting and coping with new learning and social environments. Recognising these 

challenges may help universities to identify what affects students’ academic achievement. As 

a form of student development support, universities’ academics are assigned as academic 

advisors. The main roles of these academic advisors are to provide students academic advice, 

assist in making goals, provide guidance and help them to achieve academically. 

Nevertheless, not much is known on how academic advising can be the important link that 

helps students to be motivated to learn, stay focused and achieve better throughout their 

tertiary years. Hence, this study aims to identify students’ motivation to learn, their coping 

strategies and their use of academic advising. After a meta-analysis analysis, there are three 

critical areas of learning associated with the importance of academic advising identified. 

They are (1) motivation levels; (2) learning difficulty and (3) academic achievement. 

 
Key words: Students’ motivation, academic achievement, academic advising 

 

INTRODUCTION 

Every higher education institutions (HEIs) aims in providing students from diverse 

backgrounds a favourable learning experience that could lead them not only to do well but 

able to complete their studies on time and earn the coveted certificates, diploma, degree or 

postgraduate degrees. However, the aim could not be reached by every student as they may 

face challenges causing them to fail or drop out before they are able to complete their studies. 

Perry et.al (2005) as in (Remsing, 2013) discovered that adolescents normally find transition 

from secondary school to university traumatic as they need motivation and emotional support 

when adapting themselves to many new and unfamiliar academic and social environments. 

To help students with the support needed, academic advisors are tasked to assist and be the 

students’ confidante and counsellors.  However, more information is needed to find out more 

on why academic advising is important in a student’s personal and academic development 

throughout their years in the university. The findings are crucial as they can help HEIs to be a 
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place where the students can learn, mature and grow but they can also help HEIs to provide 

the academic support the students need. Therefore, this study aims to identify the students’ 

motivation to learn, their coping strategies and their use of academic advising as their link to 

the university. 

 

MOTIVATION TO LEARN 

Seen as a form of force, motivation arouses interest and persistence among learners. It is 

known to have the ability to initiate a learner’s reaction towards a task. Motivation, driven 

either intrinsically or extrinsically, can be used in determining an individual’s behaviour.  

(Richardson, Abraham, & Bond, 2012) are of the opinion that motivational processes cannot 

be neglected in the field of education as it plays a fundamental role in instructive learning and 

achievement which supports (Hamjah, Ismail, Rasit, & Rozali, 2011) who stated that 

motivation is seen as the main factor that plays an important role in determining a student’s 

achievement. In addition, motivation is also one of the main factors that could influence 

students to be self-encouraged and aspired when performing learning activities. Devoid of 

motivation, learning process is perceived as challenging as tremendous effort and 

attentiveness are necessary when ensuring that students can achieve their goals.  

 

ACADEMIC ACHIEVEMENT 

Academic performance is a reference to education’s output and is mainly assessed with 

regards to subject grades with examination. Various literature measures academic 

performance as a course grade, Grade Point Average (GPA) or other form of scores based on 

classroom tasks or assignments. (Arshad, Zaidi, & Mahmood, 2015) defined academic 

performance as the outcome of education to the point which a student, teacher or institution 

has achieved their educational goals. 

 

ACADEMIC ADVISING 

 

Academic advising occurs in circumstances where the learning institution’s appointed 

representative gives insight or guidance related to academic, social or personal matters. The 

insight given can be in the form of an advice, suggestion and the representative is seen as a 

coach or mentor to the student (Kuhn, 2008). Nutt (2003) in (Parget, 2011) described 

academic advising as the most important element of a successful learning institution’s effort 

to educate and retain students. Based on this, academic advising should be seen as the heart 

of students’ centred services and not just one of the optional services made available to the 

students. An academic advisor who is able to bridge the gap between the students and the 

learning institution as indicated by the research is can improve students’ retention and their 

academic successes.  

 

RESULTS AND FINDINGS 

 

Based on the study’s meta-analysis, there are three critical areas of learning associated with 

the importance of academic advising. 
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Table 1. Students’ Motivation to Learn, Academic Achievement, and 

Academic Advising 

No  Explication Study 

1 
Motivation to learn and academic 

advising 

 

There are positive 

correlations between 

students’ motivation to 
learn and academic 

advising. 

 

Hamjah, Ismail, Rasit, 
& Rozali, 

(2011);Richardson, 

Abraham, & Bond, 
(2012);Remsing, 

(2013); Gnambs and 

Hanfstingl (2015) 

2 
Learning difficulty among students 

and academic advising 

 

There are positive 
correlations between 

learning difficulty 

among students and 
how  academic advising 

helps them to cope 

Hamjah, Ismail, Rasit, 
& Rozali, 

(2011);Parget (2011); 

(Remsing, 2013) 

3 
Academic achievement and academic 

advising 

 

There are significant 

correlation between 

academic achievement 

and academic advising 

Kuhn (2008); Hamjah, 

Ismail, Rasit, & Rozali, 
(2011); Parget (2011) 

 

CONCLUSION 

 

Academic advising, along with teaching and learning, is the core to help students achieve the 

fundamental academic goals. Academic advising is important as it helps students to: (1) 

understand why they are in the university hence giving them the motivation needed to push 

themselves forward; (2) understand the university’s curriculum therefore allowing them to 

identify their own strengths and weaknesses and helping them to adapt accordingly; (3) guide 

students as they struggle to adapt with the vibrant environment of campus life socially and 

academically 
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ABSTRACT 

We are in the beginning of Fourth Industrial Revolution that will change the way of humans 

live and work. Changes in the style of work in the 21st century happen to improve the 

country's economy. The changing nature of work and employment in the fourth industrial 

revolution force people to find the needs for well-developed skills for future job market. 

Rapid changes in the world of work require university providers to strengthen their role in 

producing highly skilled human capital to cater the industrial demands. Therefore, this study 

attempts to look into civil engineering job skills and abilities that required for new generation 

civil engineers in Malaysia. This paper aimed to review the lists of skills needed by the 

employers for civil engineers in Malaysia. The findings presented for a necessary frameworks 

of job skills to civil engineering students to prepare their abilities for the future job demand. 

Key words: Job skills, Civil engineering graduates, Employers 

 

INTRODUCTION 

In 21st century, the improvement achieved by humans far beyond the development that has 

been through thousands of years ago. In the fourth revolution, many experts see that the 

essential task of human beings will be replaced by robotic energy, millions of people lost 

their jobs especially in the manufacturing sector [1]. 

The early twenty-first century has seen the emergence of hugely disrupted economies and 

business models, frequently encouraged by technological innovations [2], [3].  Hence, all 

parties should be prepared with reskill so that the workers keep giving the contribution. In 

Malaysia, engineering graduates have good fundamental engineering knowledge [4]. 

However, employers in Malaysia grumble on the graduate level job applicants are lack of 

generic skills [5]. 

The study by Hassan [6] shows that there is a critical need for engineering programmes to 

improve in all areas, especially in non-technical aspects of engineering education. Therefore, 

this paper is to review the job skills that employers need for civil engineers in Malaysia. In 

identifying the job skills is to use search of information such journals as well as through an 

internet search. A review of relevant literature was used to gather the data for this study. 

Review of relevant literature was used to collect data for this article. Relevant articles were 

assessed or downloaded from on open access journals via prominent search engines such as 

mailto:nurfazwin308@gmail.com
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google, alta vista and yahoo at http://www.google.com.my; http://www.altavista.com and 

http: www.yahoo.com/ respectively. While, subscribed journals were accessed via Universiti 

Teknologi Malaysia (UTM) library website at www.utm.my/spz. Related content information 

from textbooks, journal articles, conference proceedings, discussion papers, reports and 

policy documents have been read and analyzed to form part of this paper. 

 

MAIN RESULTS 

 

Based on the review, the list of job skills that employers need for civil engineers as shown 

in Table 1. 

 

Table 1. The review on job skills that employers need for civil engineers in Malaysia 

 
Author(s), Year 
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Tawfiq B. A. 

(2015)  
/ / / / /         

Alison D. (2018) / / /  /  /       

Joanna Z. (2017)  / / / / / / / / / / /   

OHIO University 

(2017) 
/ / /    /   /  / / 

Jainudin, N. A., 
Francis, L., Tawie, 

R., & Matarul, J. 

(2015)  

  /  / / /    /   

National Academy 
of Engineering. 

(2004) 

 / / /   /  /     

Besterfield-Sacre, 

M., Ozaltin, N. O., 
Shartrand, A., 

Shuman, L. J., & 

Weilerstein, P. 
(2011)  

  /   / /       

Entika, C. L., 

Mohammad, S., 

Jabor, M. K., & 
Osman, S. (2017) 

 / / / /     /   / 

 

CONCLUSION 

 

There is a most required skill in civil engineering career need to be considered. The review is 

to conclude civil engineer jobs skill that most employers needed. The findings presented for a 

necessary frameworks of industry 4.0 job skills to civil engineering students to prepare their 

abilities for the future job demand. Therefore, students able to compete job demand in this 

industry 4.0 revolution. Other than that, this framework helps universities in redesign and 

http://www.utm.my/spz
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develop curriculum for civil engineering students to face work challenges in industry 4.0. 

This study also beneficial to civil engineer fresh graduates, employees and employers as their 

references. The results of the review could be used for future research. Future research could 

identify the civil engineer job skills required by employers in others country. They could 

make a comparison of the job skills needed by employer in different countries. 
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ABSTRACT 

 
This paper discusses about the factors influencing foreign consumer’s intention to purchase 

halal products in Malaysia. Halal food is a must for a Muslim person, and is also a priority for 

non-Muslims especially in terms of hygiene. In this study also covers what is halal, halal 

products and why this paper aim to focus on foreign consumers, In addition, in this paper also 

proposes a conceptual framework independent variable such as halal awareness, halal 

certificate and halal integrity. As a consumer purchasing intention is dependant variable. The 

researcher also put a moderating variable, to know the string connection between these 

variable. Further research, both empirical and non –empirical must be done to cover a several 

issues regarding on halal product. 

 
Key words: Halal product, foreign consumers, halal integrity, halal certificate, halal acceptance, 

intention to purchase 

 

INTRODUCTION 

Our country is now on track to become a developed nation by 2020 [Ambali & Bakar 2014] 

but, the government has created a new and better vision for the country, that is 'National 

Transformation 2050' or TN50 is an ingenuity to plan Malaysia's future in the 2020 to 2050. 

As of the viewpoint of becoming a developed nation, one of the TN50's agenda is to make 

our country one of the global halal supply chain which a part of economic growth for 

Malaysia. Based on views from previous researcher [Ambali & Bakar 2014]  Halal food or 

halal product is the most important and potential sector to be the economic power for both 

domestic and globally. 

In Arabic, halal is meant to stand "permissible" or “allowed”. Basically, it encompasses the 

way of life and not just food as Muslims allowed to devour, although generally food is an 

important component of the sustenance required to produce meaningful lives.[Golnaz et al. 

2010] . In this halal context, most views though halal perspective in terms of food only 

whereas halal can be broadly defined. Previous researcher, [Norafni@Farlina binti Rahim, 

2015] halal industry includes food, non -food and services. 



 

SOCIAL SCIENCE                                                                                  882 

In terms of nutrition, most of them think that halal food means food that does not contain 

pork and liquor.[Yunus et al. 2010]. Instead the opposite word for halal is haram which 

means totally not permitted and prohibited.[Yunus et al. 2010] 

Based on current circumstances, a worldwide argument about the halal concept of the product 

or food due to the identification as an option of guidelines for protection, purity and standard 

of what we ingest and drink for every day. Products and food produced according to the 

actual halal process can be accepted by Muslim consumers as well as non-Muslim 

consumers. For Muslim consumers, food and products has met the necessities of Shariah law 

is a claim in religion while for non-Muslim consumers, it is a symbol of protection, hygiene 

and standard when the halal recognition process is controlled by the Holistic Halal Assurance 

Management System [Yunus, Ariffin, & Rashid, 2014]. 

 

According to the previous study, there are studies focusing on halal products which produced 

by the Non-Muslim manufacturer, nonetheless, the results are still uncertain. Therefore, this 

study aims to investigate and determinants factors that can assure foreign consumers to buy 

halal products which produced by Malaysia manufacturers. Halal awareness, Islamic brand 

and product ingredients are used as the pre-determined factors in measuring consumer’s 

purchase intention [Ambali & Bakar, 2014]. 

 

PROPOSED THEORETICAL FRAMEWORK 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Conceptual framework of theory planned behavior with application consumer 

purchasing intention to buy Halal Product in Malaysia 

 

CONCLUSION 

 

The conclusion is foreign consumers are a focus of attention owing to the increase of number 

of foreign students in Malaysia. In fact KPT encourages universities to open its doors to 

foreign students. The world’s Muslim population is expected to increase by 2030. 

The acceptance of local halal products by foreign consumers will certainly stimulate our 

gross domestic product and boost the economic performance of our country and go beyond 

borders. 
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ABSTRACT 

 
Conducting an environmental awareness campaign by using the qualitative research method 

exemplifies how public relations (PR) can boost the impact towards audience’s behavior. 

Generally, PR practitioners have their own strategies in delivering messages, but there are 

certain roles that influence the audience’s behavior, attitude and mentality. This warrants 

further investigation on the failure factors of current environmental awareness campaigns 

which revolve around communication theories in obtaining more enlightening and reasonable 

facts. This study examines the professionalism of PR practitioners and personnel using in-

depth interviews and content analysis by reviewing related documentation to understand 

underlying dynamic practices. The findings will construct the real challenges that implicate 

the PR practitioners’ role and the audience’s reaction towards environmental awareness 

campaigns in Malaysia. 

 
Key words: Public Relations, practitioner, professionalism, Environmental Awareness 

Campaign 

 

INTRODUCTION 

The main goals of public relations are to basically create, maintain and protect an 

organization's reputation, enhance its prestige and project a favorably positive image. 

Effective public relations requires knowledge, based on analysis and understanding, of 

various factors that shape public attitudes towards an organization. PR practitioners play a 

vital role in an organization. Besides to upkeep the images and reputation, they are the key 

individuals who strategic the planning and road map to achieve organizational goals. They 

also need to play the role of ‘‘rational analytical planners’’, ‘‘decision makers’’, ‘‘issuers of 

commands’’ and ‘‘incessant negotiators’’ in a drastic organizational change [1]  

 

Discussion of the roles of public relations practitioners in organizations generally includes a 

variety of functions. PR plays its part as a decision maker towards shaping the public’s 

response to awareness campaigns [2]. They offers several explanations in comparing between 

mailto:yayajehan@yahoo.com.my
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the traditional PR roles as a gatekeepers, versus its professional public relations function as a 

proficient communicators [3] [4]. These are some of the important roles that will give a direct 

impact to audiences, particularly on environmental campaigns. Scholars have also highlighted 

several latest issues on the professionalism or competencies of PR practitioners which are 

essentially needed in order to face a complex and diverse world [5]. 

 

Public relations (PR) plays an important role especially in big organizations and businesses in 

communicating to the audience. The role of PR has changed and evolved. Previously, it was 

perceived as a tactical tool to influence media coverage as well as the proliferation of 

communication. Eventually, the need to engage with multiple stakeholders and greater 

demands for corporate transparency have cemented PR at the heart of strategic management 

[6] Despite having facilities in place, the public have yet to fully embrace the notion of waste 

separation. Public apathy is arguably the number one reason why “greening” efforts fail. 

When it comes to plastic bags and waste separation, the government’s awareness campaigns 

have not nailed the desired impact. Hence, we may need to try alternative means, including a 

tougher approach to change people’s attitudes. [7]. 

 

There is a need to change human behaviour for the sake of protecting their environment or 

contributing to having a healthy one. That is why the “go green” national campaigns of “No 

Plastic Bag Day Campaign”, “3R Campaign (Reduce, Reuse, Recycle)”, “Environmental 

Education” and numerous other similar efforts have been organized by non-governmental 

organizations (NGO’s) such as the World Wildlife Fund (WWF) Malaysia or Malaysia 

Nature Society (MNS). The effects of such programs on the public have been rather 

significant but unfortunately, the impact has not been the same for the society as a whole [8]. 

 

Public relations, from the management role to fulfilling basic human needs, changes 

awareness of public behavior and perceptions as to what PR practitioners actually do [9]. The 

practitioners’ role enactment is recognized as one of the main areas of theory development 

within public relations by exploring managerial roles with a particular focus on 

professionalism. Previous research studied the connection between managerial role enactment 

and participation in decision-making. The managerial role competencies across public 

relations department are positively related to the participation of public relations in strategic 

planning [10]. 

 

FINDINGS 

 

The environmental awareness campaign is conducted because of the need to educate the 

public and to increase involvement and participation from the audience or community in a 

variety of activities towards conserving and protecting our beloved planet earth. There are as 

a matter of fact many strategies available to conduct environmental awareness campaigns, be 

it in school, industries, offices, shopping complexes, public places and housing areas.  

 

Campaigns are any form of environment related activities which are organized with certain 

target audiences such as tree planting, talks, forums, exhibitions, demonstrations, recycling, 

saving natural resources and competitions. Their success is highly reliant on the organizers 

that plan and run the campaigns. Normally, campaigns aspire to spark off symbiotic and 

sustainable participation between the organizers, exhibitors, political personnel and residence 

associations. In reality, there are so many types of campaigns that usually work closely with 

local authorities through multiple strategies, primarily talk programs, briefings, competitions 

and exhibitions. 
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CONCLUSION 

 

This study is to acquire a reliable and valid information by implementing a structured 

research strategy. The PR roles in an environmental awareness campaign is a field of practice 

by PR professionals that can only be effectively determined using a case study approach. It is 

an individual experience, hence a background knowledge of hos it is planned and executed 

will give more insight on the subject matter. The research findings will be able to give current 

and different views regarding the importance of public relations strategies in disseminating 

information to create effective public awareness campaigns. This research will benefit those 

who are involved in PR and researchers who explore various PR activities to enhance public 

awareness on environmental campaigns. As for future research, there is a need to study the 

impact of using social media on environmental awareness campaign. 
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ABSTRACT 

 

This study aims: First, analyze the interest groups in the management of marine resources. 

Second, analyze the power for rights-based access to marine resources. Third, analyze the 

power for structural and relational based access between groups of fishermen and fishermen 

groups with PLTU managers in the utilization of marine resources. Research location in 

Pelabuhanratu Sea Waters, Sukabumi, West Java, Indonesia. This study uses a qualitative 

method. The results of the study provide an explanation that: First, interest groups or actors 

residing in the study sites have different interests on marine resources, both indigenous 

fishermen, migrant settlers (already settled), outside fishermen (non-permanent) , and 

manager of Steam Power Plant (PLTU). Second, each group of fishermen has different types 

of power mechanisms based on ownership rights as well as structural and relational based just 

as technology, capital, authority, identity, knowledge, and social relations are different, thus 

affecting the interests of fishermen groups on marine resources . PLTU has an interest for sea 

transfortasi (bring coal), thus causing fishing zoning fishing is reduced and cause the 

fishermen power is getting weaker. Indigenous fishermen who have a culture of catching fish 

one day one night mostly have an interest in zoning 1, migrant fishermen in zoning 1, 2 and 

3, while outside fishermen are in zoning 1 and 2.  

 
Keywords: Power Relations, Actor, Access and political ecology 

 

INTRODUCTION 

 

Indonesia is the largest maritime and island nation in the world with 17,504 islands (BPS 

2016). Indonesia as a maritime country because the territorial waters of Indonesia reached 5.8 

million km2 or equal to 75% of the total area of Indonesia (BPS 2011). The marine area 

consists of 0.3 million km2 of territorial sea, 2.95 million km2 of archipelagic waters, and the 

Indonesian Exclusive Economic Zone (ZEEI) 2.55 million km2 (KKP 2015). Marine 

problems in Indonesia can not be separated from the unrelated power relations marine 

resources. The power relations among unequal actors is the impact of the politicized 

environment (Bryant 1998). Political ecology is concerned with understanding how conflicts 

arise from access to environmental resources through unequal economic and political 
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systems, certainly related to power relationships between unequal actors in managing and 

utilizing resources (Bryant 1998). Ribot and Peluso (2003) in access theory put power in the 

context of economic political power, thus shaping the ability of actors to benefit from 

resources. Access is defined as the ability to benefit from various things, including material 

objects, people, institutions, and symbols. Ability is defined as power, this power is a 

material, cultural and political-economic strand in the "collection" and "net" of power that 

configure access to resources. 

 

METHODS 

 

Research Sites and Data Collection Techniques 

The research was conducted at Pelabuhanratu Sea Watershed, Sukabumi Regency, West Java 

Province. The selection of research sites is based on several socio-economic considerations 

and characteristics of marine and fishery resources. The unit of analysis of this research is the 

actors in a community that utilize and manage the marine resources. The technique of 

selecting informants was done by Snow Ball Sampling, which was started from one key 

informant then continued to other information until information and data saturated 

(repeatedly and formed data pattern).  

 

Data analysis 

This research from the beginning set the use of qualitative approach, so the data analysis 

using qualitative analysis. Qualitative data management uses an interactive model consisting 

of three main things; first, data reduction; second, the presentation of data; and third, the 

conclusion / verification. These three activities are intertwined activities before, during, and 

after data collection in parallel form to develop common insights (Miles and Huberman 

2014).  

 

 

MAIN RESULTS 

 

Utilization of Sea Resources Palabuhanratu 

Table 3.3. explained in relation to important aspects in the selection of research sites. By 

2016, the research process will be carried out from June to April 2016-2017, the timetable of 

which is contained in Table1. 

 

Table 1. Important Aspects of Research Areas in the marine of Palabuhanratu  

No Important 
Aspects 

The point Fishermen Community In 
Pelabuhanratu Sukabumi District West 

Java. 

1 Population Associated with ethnicity Ethnic Sunda, Ethnic Bugis, Ethnic 

Java, Cirebon, and Sundanese Banten. 

2 Ecology Related to the environment / 

landscape 

Sea and River 

3 Typology of 
Fishermen 

groups 

Related to existing fishing groups 1. Peasant fisher 
2. Post-peasant fisher  

3. Commercial fisher 

4. Industrial fisher  

4 Livelihood 
System 

Livelihood Fishing and Fish Cultivation 

5 Power 

Relation 

Power relationships between actors Native Fishermen (Indigenous), Upland 

Fishermen (settlers), and Fishermen 
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from Outer (not settled). Fishermen 
with PLTU Manager. 

6 Space 

Utilization 

First, Place Locations (including its 

resources). Second, Fisherman 

Community Knowledge (Resource 
Management). Third, Relations 

between individuals / actors 

(including history and culture). 

1. Border areas of West Java and 

Banten 

2. The existence of seizure of space or 
fishing area of fisheries, and marine 

areas. 

3. Knowledge of fishermen based on 

the ethnicity of each group of 
fishermen 

4. There is a change in power relations 

between groups of fishermen due to 
pressure from the presence of PLTU 

Pelabuhanratu. 

Source: Survey and Interview Results October 2017-February 2018. 

 

CONCLUSION 

 

The conclusion of this research is related to the research objectives are: First, to know interest 

groups in the utilization and management of marine resources in Palabuhanratu. Second, 

Terai with power relations, which identifies the power to access rights-based marine resource 

ownership, owned by actors who participate in utilizing and managing marine resources. 

Third, identify the power for structural and relational based access, both horizontal power 

relations between groups of fishermen, and vertical between fishermen and PLTU 

management. The government through PPN Palabuhanratu and the Office of Marine and 

Fisheries of Sukabumi Regency has more authority to manage and utilize Palabuhanratu 

marine resources. The management of PLTU Palabuhanratu, in addition to using power 

connections or social relationships with fishermen in utilizing and managing marine 

resources, but also using the power of authority, capital, technology and knowledge. 

Begtupun, with Wisata Bahari which utilizes the power of its authority because it is 

supported by the policy in the form of government regulation. Unlike large interest groups, 

fishermen have more different types of power, so power networks, conflicts, negotiations and 

contestation between actors can occur on an ongoing basis. Local fishermen are more 

concerned with the power of identity, more migrants to capital, technology and knowledge 

and social relationships ptron-client beruapa. Fishermen from outside take more use of 

authority and social relations in accessing marine resources. However, power relations are 

more conflict and contest than negotiations when fishermen from lauar are confronted by 

local fishermen.  
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ABSTRACT 
 

Knowledge and information are both competitive assets that can enhance organizational 

performance, help generate growth and profitability for the organization. In this regard, the 

use of corporate memory system is crucial as it is able restore the “historical information and 

knowledge” that can be used for decision making purposes. Corporate Memory consists of 

both active and historical information in an organization that is worth to be shared, managed 

and preserved for long term use. However, there are challenges in the effort to preserve the 

corporate memory due to the variety of platforms used in the construction of corporate 

memory and the advancement of Information Technologies (IT) used to implement the 

Corporate Memory Management System (CMMS). Thus, this paper will discuss the context 

of disruption of corporate memory preservation.  

 
Keywords: Corporate Memory, Corporate Memory Management System (CMMS), 

Information Technologies (IT) 

 

INTRODUCTION 

 

While every economy relies on knowledge as its base, the transformation begins from the 

traditional industrial economy to a knowledge-based economy as knowledge become assets 

rather that financial capital, land, and labour, which are the major source of the continued 

economic growth. Knowledge is considered part of the production resources which must be 

shared, applied and improved to generate creative ideas to a problem or challenges. 

Knowledge can be classified as two type’s namely tacit and explicit knowledge[1] Tacit 

knowledge is defined as the know-how, experiences or skill that are not been codified as it is 

intangible and solely in the people minds and cannot be expressed by words or sentences [2]. 

 

As knowledge is increasingly being recognized as a vital organizational resource that 

provides competitive advantage, many organizations are starting to take cognizant of the 

importance of preserving their corporate memory [3].Corporate Memory (CM) refers to a 

repository of knowledge in context, which refers to the rational and evolutionary nature of 
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the multidisciplinary view of knowledge [4].Thus, knowledge management (KM) is needed 

to allocate, manage and organize the knowledge assets along with its ability to improve 

organizational processes [5]and[6].Knowledge management is a process that involve 

acquiring, organizing, sustaining, applying, and sharing of knowledge of employees in form 

of tacit and explicit. 

 

However, there are challenges in preserving CM as organizations need to maintain and 

sustain the knowledge and information that are stored. This is due to the different patterns of 

CM namely (1) Document-based corporate memory; (2) Knowledge-based corporate 

memory. Besides, the suitability of the Information Technologies (IT) being used to 

implement the Corporate Memory Management System (CMMS) is also one of the 

disruptions in preserving the corporate memory [7]. This is because it depends on the type of 

corporate memory and the technology used in the implementation of CMMS. Thus, it will 

affect the quality and access to the knowledge and information that been stored.  

 

Thus, our paper focuses on four attributes that can measure the qualities of knowledge and 

information: (1) level of knowledge, (2) structure of knowledge, and (3) domain specific. 

Through this, several techniques been adopted to build a corporate memory where it 

dependent on the available resources such as human specialists, existing paper-based or 

electronic documents. Therefore, in this paper we propose a conceptual framework to get 

clear point of view of this study. 

 

CONCEPTUAL FRAMEWORK  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Conceptual Framework of Disruption of Corporate Memory Preservation 

 

In this framework, there are two types of variables, which are independent and dependent 

variables. Thus, this study is to identify the factors that disrupted the corporate memory 

preservation. Corporate Memory preservation is the dependent variable for this study. 

Meanwhile, the independent variables are pattern of corporate memory (document-based 

corporate memory and knowledge-based corporate memory) and Information Technologies 

(IT) in Corporate Memory Management System (CMMS). 
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CONCLUSION 

  
As technology matures over time the constant need for technology replacement will disrupt 

the process. The phenomenon of new technologies disrupting the information system isn't 

new. With it come the same cycle of upgrade, learning curve, use, obsolescent and upgrade. 

Similarly, for knowledge based corporate memory that relies heavily on experts input, the 

reliance on the experts become a disruption as the experts leave the company or retire. 

Technological factors that impact the continuation of corporate memory must be mitigated. 

Among the possible method could be moving the corporate memory system content into 

cloud services that provides high availability and service level agreement (SLA) and separate 

the content availability against the platform which contains it. Secondly the pattern of 

corporate memory must be mitigated by provide content protection against platform 

obsolescent. 
 

Acknowledgment: A special thank you to my supervisor Prof Dr Yusuf Boon , UTM Faculty 

of Education and Mr. Kamaruddin Yusup as my colleague for their knowledge and their 

contribution for this paper. Besides, thanks to Raja Zarith Sofiah Library for providing 

adequate resources such as books, journal, online databases (Scopus, Emerald and other) and 

online open access journal 
 

REFERENCES 
 
1. Nonaka, I.ve Takeuchi, H.  The Knowledge Creating Company:  How Japanese Companies Create the 

Dynamics of Innovation, New York: Oxford University Press, (1995).   

2. Polanyi, M. "The Tacit Dimension", Doubleday & Company, Inc., United States of America, (1983). 

3. Grey, D.  What is knowledge management? The Knowledge Management Forum, (1996). 
4. Abecker, A. Corporate memories for knowledge management in industrial practice: prospects and 

challenges. Journal of Universal Computer Science, 3(8), (1997),929-954. 

5. Hansen, M. T., Nohria, N., & Tierney, T. What’s your strategy for managing knowledge. Knowledge 

management: critical perspectives on business and management, 77(2), (2005),322. 

6. Alavi, M., & Leidner, D. E. Review: Knowledge management and knowledge management systems: 

Conceptual foundations and research issues. MIS quarterly, (2001),107-136.  

7. Rowley, J. Towards a framework for information management. International Journal of Information 

Management, 18(5), (1998),359– 369. 

  



 

SOCIAL SCIENCE                                                                                  893 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

AUTONOMY NEEDS SUPPORT IN TEACHERS’ PROFESSIONAL 

DEVELOPMENT ENGAGEMENT  
 

Mohamed Nazry Bin Azmi*1 and Hadijah Binti Jaffri2 

 
Faculty of Education, Universiti Teknologi Malaysia, Skudai, MALAYSIA. 

(E-mail: mnazryazmi@gmail.com) 

 
 

ABSTRACT 

 
In 2016, FrogAsia set up the Advocate Programme to promote the usage of Frog VLE among 

teachers in the classroom across Malaysia. In an environment where most teacher 

professional development (PD) programmes organised are compulsory and linked to the 

government, the Advocate Programme somehow managed to gather teachers to maintain a 

learning community of teacher advocates without obvious enforcement by any authority 

figure. Grounded in the Self-Determination Theory, this study sought to explore the 

autonomy supports the teachers’ experience in their engagement with the Advocate 

Programme. Methods: A single-case, single-unit analysis case study design is used for this 

study. One-on-one semi-structured interviews are conducted with six Gold Advocate teachers 

to explore their experience of choices within their activities. Results: Twelve supports were 

identified from the responses of the Gold Advocates. Of those, seven are considered to satisfy 

their autonomy needs. These seven supports are inferred to be the important factors behind 

the Gold Advocates’ voluntary engagement with the programme. Conclusions: Teachers’ 

experiences of autonomy are important for their motivation to engage in PD. Environments 

that support such experiences should be considered in the development and implementation 

of PD programmes.   

  
Key words: Teacher professional development, Self-Determination Theory, Autonomy  

 

INTRODUCTION 

Most teacher professional development (PD) programmes in Malaysia are compulsory for 

teachers and are initiated by the government (OECD, 2009). The motivation for Malaysian 

teachers to engage in PD are usually extrinsic, e.g. enforcement by education authorities such 

as district offices, or to fulfill requirements for career promotion (Jamil et al., 2007; Petras, 

Jamil, and Mohamed, 2012). However, extrinsically motivated behaviour to learning may 

lead to other unproductive behaviour such as passive compliance and is harder to sustain, for 

example, due to lack of perseverance (Deci and Ryan, 1985, 2000; Ryan and Deci, 2000). 

 

In 2016, FrogAsia, the service provider of the online learning platform, Frog VLE (Virtual 

Learning Environment), in all public schools in Malaysia, set up the Advocate Programme, a 

teacher learning community, to get teachers to learn, share and inspire each other in 

integrating Frog VLE and technology in their teaching and learning practice. The programme 

is joined on a voluntary basis. To be an Advocate, teachers have to attend a Frog Module 

mailto:mnazryazmi@gmail.com


 

SOCIAL SCIENCE                                                                                  894 

Session organized by FrogAsia or other Advocates. These Advocates are awarded with 

statuses based on their level of involvement in the programme. Gold Advocates are required 

to 1) attend Frog Module Sessions, 2) conduct one Frog Module Session every month with at least 

5 participants and 3) maintain at least one active online community (FrogAsia, n.d.).  

 

As at the date of writing, there are 3,309 Silver Advocates and 1,009 Gold Advocates 

(FrogAsia, n.d.). The Advocate Programme somehow managed to gather these teachers 

across Malaysia to, not only learn, but also maintain a learning community of teachers 

without obligation by the Ministry of Education for the teachers to participate in this 

programme. This lack of significant extrinsic motivation, suggests that teachers who 

participate with the Advocate Programme do so voluntarily, which is a rare phenomenon in 

Malaysia. Has the lack of external controls on their choices driven them to engage actively in 

the programme? Or is this an extreme presumption? According to the Self-Determination 

Theory (SDT), autonomy is the most significant basic human psychological need, that when 

satisfied, acts as nutriments to one’s internalisation of the values and regulation of an 

extrinsically motivated behavior. The experience of autonomy is also nutriments to sustain 

intrinsic motivation. Both internalised extrinsic motivation and intrinsic motivation are 

associated with productive behaviours and general wellbeing (Deci and Ryan, 1985, 2000; 

Ryan and Deci, 2000). To understand this voluntary PD engagement phenomenon, a study is 

warranted.  

 

Grounded by the SDT, this study sought to explore the autonomy supports the teachers’ 

experience in their engagement with the Advocate Programme within the context of a teacher 

PD programme. 

 

A single-case, single-unit analysis case study design is used for this study (Yin, 2009). One-

on-one semi-structured interviews were conducted with six Gold Advocate teachers to 

explore their advocacy activities and their experience of choices. Gold Advocates represent 

the highest level of voluntariness within the Advocate community due to their higher status 

fulfilment criteria, i.e., critical-case sampling approach (Patton, 1990).   

 

MAIN RESULTS 

 

The participants reported twelve main supports that they experienced within their 

Advocate activities. The following Table 1 lists and describes those supports: 

 

Table 1. Main Supports Experienced by Participants 

• Support 1 

Freedom to choose activities 

• Support 2 

Positive feedback 

• Support 3 

School’s ICT infrastructure 

• Support 4 

Recognition from others 

• Support 5 

Teamwork 

• Support 6 

Frog Modules 

• Support 7 

Flexible teaching time 

• Support 8 

Guidance and resource support 

• Support 9 

Leadership authority support 

• Support 10 

Morale support 

• Support 11 

Camaraderie and like-mindedness 

• Support 12 

Sharing of knowledge 
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Of these twelve supports, seven are considered to satisfy their autonomy needs. These seven 

supports are inferred to be the important factors behind the Gold Advocates’ voluntary 

engagement with the programme. 

 

CONCLUSION 

 

This study shows that teachers’ experiences of autonomy are important for their motivation to 

engage in PD. PD developers should consider providing such support in developing and 

implementing PD programmes to make learning among teachers autonomous. This can 

reduce the provision of resources into enforcement and control.  Future research should look 

into other basic psychological needs (competence and relatedness) that these Advocates 

experienced and make comparisons between the Advocates of different levels of activities.  
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ABSTRACT 

 
This study was progress project to enhance the level of creativity using e-learning that been 

developed for students in Faculty of Education University Technology Malaysia. The purpose 

of this study is to examine the effectiveness of e-learning that been developed. This study 

also examines how the learning process and creating learning analytic takes place on creative 

thinking skills amongst higher education institutions. E-learning that been developed is an 

integration of Problem-Based Learning methods and creativity problem solving model (CPS). 

The students been involved are undergraduate students of the Faculty of Education who been 

select using a purposive technique. This study is a pre-experimental study using a quantitative 

and qualitative approach where students answer 6 items for pre-test and students will receive 

intervention process before answering post-test, the questionnaire are implemented using 

internal consistency technique. Minimum Cronbach Alpha value to be used is 0.6. The 

sample time period in this pilot study are recorded and will be used to provide an appropriate 

response time to a sample of the actual study. To obtain the qualitative data, students had to 

discuss in the forum that will developed in e-learning to observe analytic learning. This study 

is expected to produce a creative learning framework for university-level students. 

 
Key words: E-learning, CPS, PBL, Creative Thinking  

 

INTRODUCTION 

E-learning in institutions of higher learning has long been established, but its use is still 

limited to certain uses such as the purpose of uploading notes and making announcements. 

Based on mobile and accessible methods of any e-learning provides a positive impact in 

education that is capable of promising the potential and capabilities of lifelong learning that 

covering any certain areas [2].  The development of e-learning has also made the provision of 

learning materials can be browsed by users at any time [1]. Although many researchers 

explain e-learning have a positive effect, however, there is a lack of research on the 

development of creative thinking through E-learning. 

Creativity is an important skill for students and it’s essential for the creation of skilled and 

creative minded graduates, rather than just focusing on academic achievement. The need for 

creativity is not only helpful in the aspect of the nation but also to focus on individuals. 

Where the development of emotion, communication and job opportunities are through 

encouragement of this creativity skill after their graduate [3].   
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SOCIAL SCIENCE                                                                                  897 

RESULT AND DATA ANALYSIS 

 

Data been collect in wide rage for achieve research goal, to measure student creativity before 

and after, a pre and posttest were conducted to answer a research question (a) the effective 

using e-learning for enhancing creative in higher education students. The learning analytic 

will be collect through log files, performance test, surveys and interviews. 

 

 
 

As a study on going, the best approach for implementation in e learning. 

 

Intervention 

 

Analysis, Provides new ideas from ideas, the students are required to produce any process and 

the probability that the problem can be processed makes the new solution through the ideas 

given. Hypothesis, Improve the original process into a new process through a combination of 

ideas. Incubation and synthesis, Students are required to disclose the function of the solution, 

object, or process that has been produced. 

  

Performance 

 

Torrance Creative Thinking Test (TTCT) by Torrance (1967) will be used for performance 

test. This method will capture the student performance on creativity aspect before and after 

the intervention process and the test can be analyses base on TTCT method [2]. To measure 

this skill, the TTCT questionnaire forms in the form of set A and set B are used for students 

to measure creativity skill, there are six activities to be answered by the students through this 

test form. 

 

CONCLUSION 

 

The research findings that archive in terms of creativity as measure by Torrance Creative 

Thinking Test (TTCT) after engage using e-learning are better before intervention session. 

By doing these it will show the effectiveness of e-learning system that been developed for 

enhancing creative thinking among student. As these researches more deeply intend on 

finding the effective of e-learning to enhance creativity, there is more likely area of learning 

experience and other learning theory such as critical thinking can be on these system for 

further research. 
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The integration creativity able to be combined in e-learning, it is clear that e-learning is a 

contextual learning tool and collaborative learning that support the digital literacy and 

education literature. The creation of the learning environment to increase creativity skill 

through e-learning is to enrich student with higher creativity skill with their current skill on 

creativity. The empirical data that been collected through the system, and it will produce a 

structure of learning analytic will bring need on the education in the future.   
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ABSTRACT 

 

This study aims to examine and analyze how local original revenue, special allocation funds, 

and general allocation funds affect the quality of human development through the role of 

mediation of capital expenditures in Regency/ Cities in South Kalimantan Province - 

Indonesia. The important contribution of this study is to provide a different perspective, to 

see the government's financial performance for Sustainable Development Goals (SDG's) in 

the context of the quality of human development in the region. Based on the results of the 

structural equation model (SEM) test, it was found that role of capital expenditure 

significantly mediating for the quality of human development, except between the general 

allocation fund and the quality of human development. This indicates ineffective local 

government performance in utilizing transfer funds for the development of human quality. 

 
Key words: local original revenue, special allocation fund, general allocation fund, capital 

expenditure, human development quality. 

 

INTRODUCTION 

The Paradigm of New Public Management (NPM) has influenced the process of changing 

public sector organizations comprehensively in almost all part of the world. The emphasis of 

NPM movement is on the implementation of decentralization, devolution, and modernization 

of public service delivery [1]. The NPM is the concept of public awareness in the form of 

autonomy, performance-based budgeting, productivity, efficiency and effectiveness of public 

services [2], and oriented towards good governance and sustainable development [3-8].   

 

The ability of a region to explore local original revenue depends on the ability of the region 

to develop creativity and innovation which will affect the quality of governance and services 

in the public sector, and the allocation together with special allocation fund and general 

allocation fund in capital expenditures to meet the demands of development on facilities and 

infrastructures [9]. This study aims to examine and analyze how regional original income, 

special allocation funds, and general allocation funds affect on the quality of human 

development through the role of mediation of capital expenditures in the Regency/Cities in 
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South Kalimantan Province, Indonesia. The contribution of this study primarily provides a 

different perspective in viewing the financial performance of local governments in their role 

towards sustainable development goals (SDG's) in the context of human development quality 

in South Kalimantan. 

 

MAIN RESULTS 

Based on SEM-PLS test concluded that the three main indicators of quality and suitability of 

the model have met the criteria. The value of Average path coefficient (APC) = 0.221, P = 

0.004, means significant at 0.05 and Average R-squared (ARS) = 0.295, P <0.001, indicating 

significant determinant coefficient at the 0.001 significance level. While the Average block 

VIF (AVIF) = 1.537, it means acceptable because it meets the criteria are under 5. Similarly, 

the value of GoF (goodness of fit) 0,544, including the category large> = 0.36. this suggests 

that the proposed model is supported by relevant and reliable data. 

 

Table 1. VAF Calculated 

Indirect Effect Calculation Total Category 

LOR→CE→HDI Indirect Effect = 0,22X0,14 
LOR→CE: 0,22 
CE → HDI; 0,14 
Direct Effect:0,17 

0,03 
 
 
0,17 (+) 

 

 Total Effect 0,20 = 20 % Partial Mediating 

SAF→CE→HDI Indirect Effect = 0,26X0,14 
SAF→HDI: 0,26 
CE → HDI; 0,14 
Direct Effect:0,33 

0,04 
 
 
0,33 (+) 

 

 Total Effect 0,37  = 37 % Partial Mediating 

GAF→CE→HDI Indirect Effect = 0,29X0,14 
GAF→CE: 0,29 
CE→ HDI; 0,14 
Direct Effect:0,14 

0,04 
 
 
0,14 (+) 

 

 Total Effect 0,18 = 18 % Almost no role of mediation. 

 

Based on the analysis with the VAF method above, it was found that capital expenditure can 

act as partial mediation between local original revenue (LOR) and human development 

(HDI), special allocation funds (SAF) and human development (HDI) influence, but 

mediating between general allocation funds (GAF) to HDI is stated almost no role of 

mediation [10];[11]. 

 

CONCLUSION 

One measure of the quality of good government spending is the proportion of larger capital 

expenditure allocations for overall local spending. The allocation of capital expenditure is 

aimed at building infrastructure that impacts on the improvement of public services, which in 

the long run improves the welfare and quality of human development. Based on the results of 

the SEM-PLS model test, it was found that capital expenditure significantly had a role as 

partials mediation of effect local original revenue, special allocation fund on quality of 

human development, but not significantly mediated between general allocation fund on 

quality of human development. This shows that general allocation fund is greater allocated 

for government financing or operational expenditure, non-capital expenditures. The high 

allocation of operational expenditures and other expenditures also indicates ineffective local 
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government performance in utilizing transfer funds for the development of human quality. In 

this regard, it is recommended to pay more attention to the absorption of the general 

allocation fund budget to the allocation of capital expenditures, especially spending for 

education, health, environmental services and empowerment programs that encourage local 

productivity, to ensure the achievement of sustainable development goals (SDG's). 
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ABSTRACT  
 

Non-Functional Requirements play a vital role in software development. Non-Functional 

Requirements describe the overall qualities or attributes of a developed software projects. 

Non-Functional Requirements has a great influence on customer and user satisfaction with 

the software products. Even though Non-Functional Requirements is very important but they 

are often ignored. In fact, there is no standard of specifying, measuring and validating for the 

Non-Functional Requirements in the software industries generally. Current studies show that 

Non-Functional Requirements play a pivotal role in a successful development of any software 

product. Most of time the Non-Functional Requirements are ignored by the software project 

managers. Furthermore, there is no a formal way of defining, specifying and measuring the 

Non-Functional Requirements in the software development especially at the Public Sector 

like Malaysia. The ignorance of Non-Functional Requirements may causes failures of 

software products at Public Sectors. Parallel to this, this study investigate the Non-Functional 

Requirements in a software project development especially in the Public Sector like 

Malaysia. Therefore, this paper presents on formulation of Non-Functional Requirement 

Framework for Software Project Development which consists of Non-Functional 

Requirements, Metrics and the Measurements. Generally, this will be a guideline for software 

project managers to identify, test and measures related Non-Functional Requirements for 

their software projects especially in the public sectors like Malaysia.  

 
Keyword: Non Functional Requirements, Software Project Development 

 

INTRODUCTION 
 

Generally, software projects development comprises functional and non functional requirements 

that determine its success and acceptability in the industry. Non-Functional Requirements 

known as quality of service, technical requirements, cross-cutting, or quality attributes focus 

on aspects that typically involve or cross-cut several functional requirements [1]. Even 

though, Non-Functional Requirements are considered important and crucial to any software 

project success but less attention is given compare than functional requirements [2]. Usually, 

Non-Functional Requirements are related to functional requirements as well. It is often 

related to the software project characteristics [3]. This is shows that Non-Functional 

Requirements are very important for any software project development. Generally, 
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identifying Non-Functional Requirements is not a simple task because software projects 

development are vary from one to another For example, software projects are differs by its 

complexity, size, scopes, budgets, resources and etc. And each type of roles in software 

projects such as stakeholder, project manager, software developer and suppliers are having 

different views on software projects[4][5].In relation to this, development of Non-Functional 

Requirement Framework for Software Project Development could guide the software project 

managers to have a successful software projects development. This paper delivers insights the 

formulation of Non-Functional Requirement Framework for Software Project Development 

by systematically.  

 

This paper begins with the discussion of introduction on Non Functional Requirements and 

Metrics. This is followed by providing step by step instructions on Formulation Non-

Functional Requirement Framework for Software Project Development. Finally, this paper 

includes the conclusion and future work of this research. 

 

FORMULATION  

 

The formulation of Non-Functional Requirement Framework for Software Project 

Development encompasses important phases which are identification of Non Functional 

Requirements which consists of NFRs, metrics and measures and Development of Non-

Functional Requirement Framework for Software Project Development. Each phase carries 

activities. A total number of four important activities are involved in this formulation. Figure 

1 shows the step by step activity towards the formulation of Non-Functional Requirement 

Framework for Software Project Development. Each phase and its activities are explained in 

detail as below: 

 
 Phase 1: Identification of Non Functional Requirement and Metrics by SLR 

 

 

 

 

 

 
            Phase 2: Identification of Non Functional Requirement Framework and Metrics 

                                                in Malaysian Public Sector using Survey 

 

 

 

 
 

 
Phase 3: Development of Non Functional Requirement Framework and Metrics 

for Software Projects Development 

 

 

 

 

 
 

 

Figure 1. Formulation Process of Non-Functional Requirement Framework 

for Software Project Development Phases 

Activity 1: Conducting Systematic Literature Review (SLR) 

Investigating existing Non Functional Requirement and Metrics using Systematic Literature Review (SLR). 

List of Non Functional Requirement and Metrics 

for software projects development 

 

Activity 2: Conducting Survey Investigating existing Non Functional Requirement and Metrics for 
Software Project Development using survey. 

Activity 3: Integration of SLR output and Survey Output 

Activity4: Identification of measures for each Non-Functional Requirement and Metrics   

List of Non Functional Requirement and Metrics for 

software projects development 

 

 

Finalised Non-Functional Requirement Framework for 

Software Project Development development 
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CONCLUSION AND FUTURE WORK  

 

This research shows the formulation process of Non-Functional Requirement Framework for 

Software Project Development in detail. This framework is consists of Non Functional 

Requirements, Metrics and Measurements. Therefore, this proposed framework will be a 

useful measurement tool for software projects development especially during the requirement 

and testing phases of software development. These identified metrics and the measures will 

be used to form a prototype tool which can be guidance for software project managers during 

software project development. This proposed framework will be validated by the software 

project experts from Public Sector of Malaysia in future. We furthered our research with the 

framework evaluation by the practitioners from Public Sector of Malaysia.  
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ABSTRACT 

The turbulent and complex business environment demands that an organization keeps 

updating its business travel map; take a strategic step that focuses the capabilities and 

commitment of all personnel to realize the organization's ideal future. Innovative companies 

use a balanced scorecard as a strategic management system that manages corporate strategy 

on a continuous basis. The Strategy Model using balanced scorecard on the company's 

electrical equipment distributor is a strategic and operational business plan that is developed 

through the following steps: 1) description of vision and mission becomes the goal; 2) 

description of objectives into strategic advice; 3) Strategic description becomes a strategic 

initiative to achieve strategic objectives; 4) description of strategic initiatives into a program; 

and 5) a description into the budget program. The goal to be achieved in this research is to 

know the performance on the company's electrical equipment distributor in improving 

profitability. The Balanced Scorecard analysis in the firm found that the financial perspective 

score 5, the Customer Perspective 3.08, the Internal Business Process Perspective of 3.04, 

and the Learning and Growth Perspective 2.7. Based on the results of the company score then 

determine the strategy to increase sales volume by increasing customer satisfaction through 

quality products with competitive prices, and increase the number of stock items. Optimizing 

the profit earned, so as to increase the company's ability to return capital to shareholders, by 

limiting the cost to the owner's personal needs.  

Key words: Strategy, balanced scorecard, electrical equipment distributor, performance 

 

INTRODUCTION 

The turbulent and complex business environment demands that an organization keeps 

updating its business travel map; take a strategic step that focuses the capabilities and 

commitment of all personnel to realize the organization's ideal future. Innovative companies 

use a balanced scorecard as a strategic management system that manages corporate strategy 

on a continuous basis. The Company's Trafindo is a vertically integrated Distributor company 

with export orientation. The Company's Trafindo is headquartered in Jakarta with operations 

spread across Indonesia. The Company Trafindo activities are integrated from many 

transformer demand for electricity. As one of Distributor in Eastern Indonesia. The Company 
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must maintain product quality and Consumer Satisfaction. The ability to maintain Product 

Quality and Customer Satisfaction is highly dependent on its performance. To have a 

comprehensive work assessment, it can balance the financial and non financial aspects. 

Therefore, the focus of the problem can be studied more deeply through this research, then 

the required performance measurement is Balanced Scorecard Holistically, many things 

happen in the business world, not to mention the company of electrical in Surabaya. Because 

of the complexity of the problems that exist, the more comprehensive the related elements. 

Based on the results of interviews and identification of problems that arise so far are: 1. How 

is the quality and quality of goods; 2. How to Order Goods Specification; 3. What about the 

price offer; 4. How the Level of Customer Satisfaction (customer satisfaction); 5. How to 

Masterhip Market share (market share); 6. How Ability to retain old customers (customer 

retention). 

 

The goal to be achieved in this research is to know the performance on the company of 

electrical equipment distributor in improving profitability. In this case measured by Balanced 

Scorecard which includes four perspectives of financial perspective, customer perspective, 

internal business process perspective and learning and growth perspective[1]. 

 

Data analysis technique used in this research is descriptive technique by looking at fact 

data organization and analyze organizational performance based on perspectives that exist 

in balanced scorecard. In this analysis described and described the condition of the 

organization in the form of tables and simple analysis[2]. 

 

MAIN RESULTS 

 

Table 1. BSC performance on Company of Distributor Electrical  

Perspective Score Target 

 
Achievement 

financial 5.00 5.00 100% 

customer 3.09 5.00 61.8% 

internal business process 3.04 5.00 60.8% 

learning and growth 2.77 5.00 55.4% 

Key Performance Values 13.9 20 69.5% 

 

In Table 1 it can be explained that the Balanced Scorecard analysis in the company of 

distributor electrical found that the financial perspective score of 5 means 100% 

achievement, the Perspective of 3.08 means reach 61.8%, the Internal Business Process 

Perspective of 3.04 means achieved 60.8%, and the Learning and Growth Perspective 2.7 

means reached 55.4%. 

 

The results showed that to increase the sales volume so as to obtain optimal profit on an 

ongoing basis the company of distributor electrical needs to Strategy model that can be 

developed by company of distributor electrical with BSC model is as follows: 

 

1. Formulation of vision, mission, and strategic goals of the company of distributor 

electrical [3]. 

2. Formulation the company of distributor electrical strategy[4]. 
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3. Selection of the Strategic on the company of distributor electrical perspective and 

strategic determination[5]. 

4. Determining the benchmarks of BSC of the company of distributor electrical [6]. 

5. The design drawings of BSC of the company of distributor electrical  

6. Analysis of causal relationships 

7. The depiction on the company of distributor electrical strategy chart 

8. Analysis of the design of the Balanced Scorecard model[7] 

 

CONCLUSION 

 

The Balanced Scorecard analysis in the company of distributor electrical found that the 

financial perspective score 5, the Customer Perspective 3.08, the Internal Business Process 

Perspective of 3.04, and the Learning and Growth Perspective 2.7. Based on the results of the 

company score then determine the strategy to increase sales volume by increasing customer 

satisfaction through quality products with competitive prices, and increase the number of 

stock items. Optimizing the profit earned, so as to increase the company's ability to return 

capital to shareholders, by limiting the cost to the owner's personal needs. 

 

Acknowledgment: The authors would like to The Electronic And Electrical Appliances 

Industry Association of Indonesia (APIEI) Surabaya area their appreciation for the support of  

with this Project.  

 

REFERENCES 

1. A. R. S. Kaplan, M. Lagace, R. S. Kaplan, and D. P, “Strategy Execution and the Balanced Scorecard,” 

Harv. Bus. Rev., (2008), 1–3. 
2. A. Sharma, “Implementing Balance Scorecard for Performance Measurement,” ICFAI J. Bus. Strateg., 

(2009), vol. 6, no. 1, 7–16. 

3. J. Labarta, E. Ayguadé, and M. Valero, “BSC vision towards exascale,” Int. J. High Perform. Comput. Appl., 

(2009), vol. 23, no. 4, pp. 340–343. 

4. D. P. N. Robert S. Kaplan, The Strategy-focused Organization: How Balanced Scorecard Companies Thrive 

in the New Business Environment. Boston: Harvard Business School Press, (2001). 

5. S. ANSARI, “The Execution Premium : Linking Strategy to Operations for Competitive Advantage,” 
Account. Rev., (2010), vol. 85, no. 4, pp. 1475–1477. 

6. C. Schawel and F. Billing, “Balanced Scorecard (BSC),” in Top 100 Management Tools, (2009), pp. 34–36. 

7. J. K. Khomba, “Conceptualisation of the Balanced Scorecard (BSC) model,” Int. J. Commer. Manag., 

(2015), vol. 25, no. 4, pp. 424–441.  

  



 

SOCIAL SCIENCE                                                                                  908 

 

IGCESH2018 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 13 -15 August 2018 
 

 

 

 

TRACING THE JOURNEY OF KHAN JAHAN ALI FROM 

BAROBAZAR TO BAGERHAT 
 

Fatiha Polin*1and Dhrubo Alam2 
 

 
1, 2 Research and Design, Bengal Institute for Architecture, Landscapes and Settlements, Dhaka, 

BANGLADESH. 

(E-mail:fatiha@bengal.institute, dhrubo@bengal.institute) 
 

ABSTRACT 

 
According to the Department of Archaeology, Bangladesh, there is about 423 listed 

archaeological sites in the country. But, there are many more yet to be unrevealed. Their true 

value remains unseen to the world if not taken proper action and acknowledgement. Khan 

Jahan Ali, on his famous journey from Khalifatabad (present day Bagerhat) to Champanagar 

(currently in Barobazar, Jessore); he crossed quite a few remote areas and set up human 

settlements. On his way he built roads, dug large water bodies for fresh supply of water, 

established mosques and houses for the inhabitants. His unique construction style is quite 

evident on the structures along the 112.7 km long road distinguished by an old earthen 

embankment, traversing through (i) Barobazar, (ii) Murali-Qasba, (iii) Poyogram-Qasba and 

(iv) Khalifatabad (Bagerhat) The road is still known as Khanjali Road. The first segment of 

this road, known as Hakimpur-Barobazar road contains eleven sultanate mosques of which 

only three has been documented properly by the authorities and the rests are barely 

mentioned. This study aims to fill up this gap, explore more into the contribution of Khan 

Jahan Ali on the four settlements he set up and their history by linking them with the 

monuments. 
 

Key words: Khan Jahan Ali, Shaṭ Gombuj Mosjid, sultani period of Bengal, Barobazar 

 

INTRODUCTION 

The history and the political boundary of Bengal is greatly determined by its geographical 

position, like many other countries of the world. Being the largest deltaic region created 

by the silt disposition of mighty rivers as Ganga, Brahmaputra and Meghna bestowed 

highly fertile soil and life sustaining resources. Because of this natural fertility, kind 

climate and fabled riches, Bengal has always attracted new settlers, traders and 

conquerors [1, 2]. 

 

Traces of urban centers or large cities in Bengal have been found dating back more than 

2,000 years. Though the economy was predominantly agricultural; the trades (especially 

cotton and ‘Muslin’, a very fine piece of clothing), both internal and international also 

flourished. Cities mainly started to take shape as a growth, production and trade center 

and port. But there have also been administrative, military or even cities for educational 

and knowledge gathering center[3].  
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In eleventh century, the Turkish Ghaznavid ruler Sultan Mahmud (971-1030) proceeded 

to the mainland India. Few centuries after his success, Ikhtiyar al-Din Muhammad 

Bakhtiyar Khalji (died in 1206) made his way to Bengal in the beginning of thirteenth 

century. Establishment of a muslim stronghold in Bengal certainly stirred several muslim 

saints and sufis to come to preach here. Baba Adam Shahid of Dhaka, Shah Sultan Rumi 

of Mymensingh, Makhdum Shah Dawlah Shahid of Pabna, Jalal-Din Tabrizi of Deotala 

and Shah Jalal of Sylhet and last but not the least, Khan Jahan Ali of Bagerhat were few 

of them[4]. 

 

MAIN RESULTS 

 

Khan Jahan Ali of ‘Khalifatabad’ (present day Bagerhat) possessed the requisite qualities 

to become both, a ruler and a successful administrator. Although little has been known 

about his origin and there happen to be many ambiguous myths; there is no doubt about 

his abilities. He was a prominent practitioner of sufism and was instrumental in 

converting the locals. Even though, It is still unclear, what has brought him here; was it to 

establish human settlements in the remote, inhospitable region of Bengal far away from 

Delhi Sultanate or was he simply decided to live in peace here.  

 

According to Professor Satish Chandra Mitra[5], Khan Jahan took a long voyage to 

Bagerhat across Nadia along the river Bhairab, by crossing the mighty Ganges River and 

appeared at Barobazar in Jessore. Thus Barobazar became the first township, among the 

four townships: Barobazar, Murali Qashba, Poyogram Qasba and Khalifatabad 

established by him in Bengal. Monuments of Khan Jahan Ali were mostly documented 

and made available by the Department of Archeology of Bangladesh in form of different 

reports. 

 

Barobazar  

The first settlement of Khan Jahan, Barobazar was laid out on an earlier Hindu-Budhist 

township known as Champanagar, was named after the twelve (Baro) saints living prior to 

Khan Jahan[6]. When he appeared there, the saints welcomed him wholeheartedly and it 

is said that he offered his valuable judgment to dismiss  quarrel between the locals. The 

small township of Barobazar encompasses an area of about 6.44 km and still bears 

significant structures like Gorar Mosque, Golakata Mosque, Jor-Bangla mosque and Pir 

pukur mosque. 

 

Murali-Qasba 

Khan Jahan Ali settled next  to a place called Murali-Qasba living from Barobazar. To 

continue his missionary work, he left two of his dedicated followers there named Garib 

Shah and Beram Shah. The mosque of Garib Sha near Jessore collectorate and the grave 

of Beram Shah near Christian cemetery still bears this connection to that time. Actually 

he divided his followers into two groups from this point; one group follows him to 

Bagerhat and the another went straight to the Sundarbans. 

 

Poyogram-Qasba 

The township of Poyogram-Qasba was a new colony of Khan Jahan only about 32.2 km 

away from Bagerhat[6]. There are still remainings of some old structures (two of them are 

as large as Shait Gumbad mosque at Bagerhat among them) and ancient tanks. 
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Khalifatabad (Bagerhat) 

Khan Jahan Ali adorned his capital-city with numerous mosques (traditionally 360 in 

number), bridges, roads, palaces and other public buildings in an astonishingly short span 

of time. But the present day Bagerhat can be distinguished by about fifty monuments and 

ponds mostly of which are extinct[7]. However there are two  surviving monuments well 

enough to describe the distinct style and significance of Khan Jahan possess by them. One 

is the tomb of Khan Jahan Ali and the other is the Shait Gumbad mosque. 

                                                                       

The Earthen Embankment 

The earthen Embankment or Khanjali Jangal is a 112.7 Km long road connecting Jessore, 

Khanpur, Kesabpur, Vidyanandakati, Maguraghona, Ataroi, Jeyala Baruihati, Tala, 

Chapanghat, Khalin nagar, Gangarampur, Ghoshnagar, Kopilminu, Ramnathpur, 

Gadaipur, Mathbari aniver and  Paikgacha; crossed the Shibsa river and linked 

Laxmikhola, Gajalia, Alatala and Masjidkur(in Amadi) and extended deep into the forest 

as far as Amadi and Bedkashi[5]. 

 

CONCLUSION 

 

The establishments of Khan Jahan Ali is an extraordinary example of an wise commander 

and a noble man who spent years after years  in remote southern Bengal and laid out well 

planned settlements and infrastructures in that area. The distinct architectural style and 

method of construction has given a unique characteristics to them. Though much confusion 

prevails about his early life, the significance of this great warrior to the development of 

southern Bangladesh is unparalleled. He has been compared with emperor Shahjahan and 

termed as influential as him in that region by famous historian A K M Zakaria[3]. Although 

UNESCO has inscribed the mosque city of Bagerhat (originally named as Khalifatabad) as a 

world heritage site, very few know about the first and the other settlements from where he 

began and continued his journey in this deltaic land. Here, an attempt has been taken to 

narrate their history and remaining antiquities. 
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ABSTRACT 
 

This study explores the contribution of Shah Wali Allah Dehlavi’s work on the Quran to   

classify it into five categories (themes) using qualitative methodology known as   thematic 

analysis in today’s world of research, in his book Al-Fawz al-Kabir. This paper is an attempt 

to show the contributions of Muslim scholars in the world of research by introducing or using 

the research methodology which is used even in today’s modern world. A qualitative 

comparative case study analysis was employed by reviewing both the approaches i.e. 

thematic analysis and the approach applied by shah Wali Allah to find five sciences. The 

result showed that both of the research approaches are similar. This study concludes that 

[our] classical scholars have formulated and used the research methodologies which may be 

applicable and relevant to the current research paradigms. It is recommended for the Muslim 

researchers to review and analyze the work of Islamic classical scholars specifically their 

research techniques to derive new research methodologies. 

 
Key words: Quran, Shah Wali Allah, Al- Fauz Al- Kabir, Five Sciences, Thematic Analysis 

 

INTRODUCTION 

 

This study aims to introduce the work of Shah Wali Allah (SWH) on Quran by categorizing 

Quran into five themes known as five sciences and to show that he used the thematic 

analysis250 years ago.  It provides a detailed information on how he performed this work 

using Thematic Analysis, in his book “Al-Fawz al-Kabir”. SWH was an eminent Muslim 

scholars, revolutionary thinker and a theologian of pre-modern India of subcontinent [1]. It is 

concisely and valuable work on the principles of Qur'anic exegesis  leads   to the 

comprehension of  meaning of the Book of Allah [2].  

SCOPE OF THE STUDY 

This study is delimited to the first chapter of SWH’s book Al-Fawz al-Kabir which deals with 

the explanation of five sciences enunciated in the Quran in which he employed qualitative 

technique. This study intends to find out the relation between the research methodology used by 

shah Wali Allah and the   thematic analysis. 
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OBJECTIVE OF THE STUDY 

The main objective of the study is to explore the research work of [our] classical Islamic 

scholars as to how they developed different research methodologies and used them. However, 

the specific aims of the study are to: 

• Analyze the research work of SWH on Quran to find out the relationship between the 

research methodology employed by SWH and the thematic analysis;   

• Introduce and show the research methodologies used by the classical Islamic scholars 

for contemporary researchers; 

• Motivate the contemporary Islamic researchers to formulate, develop and use these 

research methodologies in their research work; 

METHODOLOGY 

 

For this study, a “qualitative comparative case study” was adopted. First, relevant literature, 

publications and studies were reviewed to get in-depth information on contemporary research 

methodology i.e. Thematic Analysis. Second, deep review of methodology employed by 

SWH to define five themes (five sciences) of the Quran and his   methodological approach to 

thematic analysis. 

 
MAIN FINDINGS AND BRIEF ANALYSIS OF THE STUDY 

SWH, introduced a new dimension in the science of Tafsir. He emphasized a direct approach 

to the Qur'an. After a comprehensive survey of the contents of the Qur'an, he categorized the 

teachings of the Qur’an into five themes. This classification resolved many 

misunderstandings of the Qur'an as well as a number of problems in the sequence of the 

verses, their inter-relationship and thematic coherence. The significance underlying the 

arrangement of the Quran covered by a set of five themes is as follows [3]: 

The science of Injunctions )علم االحكام( 

Under this theme there are incumbent, the recommended, the approved, the disapproved and 

the forbidden, covering worships, social dealings, household economy, and state politics? Its 

discussion is the responsibility of Jurists. 

 

The science of Disputation  )علم الجدل( 

This theme deals with four groups of erring and misguided sects: the Jews, the Christians, 

Polytheists, and lukewarm followers (munâfiqûn) and its discussion and analysis falls within 

the jurisdiction of dialecticians. 

 

The science of Divine Favors )علم التذكير بآالءهللا( 

Reminding people of the benefits (conferred by or) of God? by explaining how heaven and 

earth were created, and by pointing out that thanks to divine instruction man can acquire the 

necessities of life by means of techniques required to control natural phenomena. This covers 

explanation of the creation of the heavens and the earth, of the perfect attributes of Allah and 

the guidance which the people received about necessities of life. 

 



 

SOCIAL SCIENCE                                                                                  913 

The science covering the important events which Allah caused to take place, favoring 

the obedient and punishing the disobedient.    )علم التذكير بأ يّام هللا(   

 

Reminding people of the Days of the Lord (Ayyâm Allâh)1, i.e. the lessons of history. This 

theme covering the important events which Allah caused to take place, favoring the obedient 

and punishing the disobedient. 

 

The science relating to Death and what will follow it )علم التذكير بالموت وما بعَده) 

This theme reminds human beings of the death, and what will follow it, the resurrection, the 

gathering, the reckoning, the balance, the paradise, and the Hell. 

 

CONCLUSION 

 

This paper examines the similarity of the two qualitative research methodologies shows that the 

classical Islamic scholars formulated and implemented research methodologies for instance SWH 

in his monumental work on the Quran to cover the significance of the underlying arrangement 

of the Holy Quran in his book Al-Fawz al-Kabir by a set of five sciences. This study not only 

attempts to show his biography after research scholars as a great scholar of Islamic 

civilization but also familiarize and motivate them through his contributions to the 

development of science of research. 
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