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Foreword by Dean Editorial Note

My congratulations and compliments go to 
the people who produced the Sixth Edition 
of INNOVATE, 2013.

I take this opportunity to record my utmost 
appreciation and gratitude to all readers of 
this bulletin. Thank you for your support and 
feedback, particularly to the ideas and 
concrete comments given so that INNOVATE 
continues to be at the forefront of FKAB and 
UKM research publication.

This commendable work is a vital link for 
researchers, industry and the public to come 
together and to acquaint the latter two to the 
research that is produced at FKAB. It also 
enables continued professional growth for 
researchers at the Faculty. It is ardently 
hoped that collaboration among researchers, 
industry and the community would be 
veritably strengthened.

Contributions and cooperation from various 
parties with interest will encourage FKAB’s 
research and publishing culture further. 

This is in line with the UKM Transformational 
Plan that requires the university to be a 
research university of world eminence by 
2018 and with this, fortifying its unique role 
as a national university that promotes unity 
and national identity.

Acknowledgements are also directed 
towards the INNOVATE Bulletin Committee 
that has played a very significant role in 
publishing this document. Truly, the 
production of INNOVATE as an annual 
publication shows the deep commitment of 
the Faculty to bolster the research culture at 
FKAB and for research to be shared with 
society at large.

Finally, I would like to offer my 
congratulations to all parties that have 
endeavored to produce the Sixth Edition of 
INNOVATE, 2013. I sincerely hope that this 
virtuous effort will continue to sustain 
FKAB’s success in the coming years.

On behalf of the Editorial Board, I would like 
to thank everyone involved in the 
publication of the 6th edition of INNOVATE. 
Continuing with the tradition of highlighting 
the research at the Faculty of Engineering 
and Built Environment, this edition of 
INNOVATE incorporates current research, 
brief paper, Ph.D. abstracts as well as lists of 
awards and research projects obtained by 
members of the faculty.

As a research bulletin, INNOVATE is a 
platform for all members of the Faculty of 
Engineering and Built Environment to share 
their research findings and outcomes. The 
editorial board welcomes all contributions to 
make each edition a success. Each 
contribution is highly appreciated and adds 
to the knowledge of readers of INNOVATE.

INNOVATE is widely distributed throughout 
UKM and shared with strategic partners 
nationwide. 

It is also presented to local and international 
guests of the Faculty of Engineering and 
Built Environment. This bulletin is a means of 
disseminating research information of our 
faculty to a wider audience. Every feedback 
regarding each issue is taken into 
consideration in the preparation of its 
subsequent edition with a view to 
continuously improve in content and impact 
on readers.

Research is part and parcel of the academic 
environment of UKM. Let us, members of the 
Faculty of Engineering and Built 
Environment, endeavor to excel in it and 
share it through INNOVATE. 

Thank you.

Prof. Ir. Dr. Mohd Marzuki Mustafa
Dean, Faculty of Engineering
and Built Environment

Prof. Ir. Dr. Salina Abdul Samad
Deputy Dean (Research and Internationalisation)
Faculty of Engineering and Built Environment
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Cyclic Loading Evaluation of Sheet Metal Forming 
Process Using Computational Intelligence  

Springback occurrence after the forming process results in the inaccuracy of the final dimension for a 
particular product. For decades, springback prediction techniques have been studied with the finite-
element methods (FEM) to replace testing (trial & error) procedure in order to reduce the time and 
cost for analysis, which includes the prediction of constitutive parameters of sheet metal blank during 
stamping operation. During the process, the material is subjected to large strain deformation of 
bending, subsequent unbending, and re-bending (cyclic loading). By providing suitable parameters, 
the elasto-plastic phenomenon can be represented by a constitutive model which is anisotropic yield 
criteria and combined isotropic non-linear kinematic hardening rule. One of the solutions is the use of 
computational intelligence (CI) to assist in evaluating the constitutive model parameters based on the 
experimental data curve obtained from the secondary sources.  

 

 F low diagram of computat ional inte l l igence assisted stress-strain update  
 
 
 
 
 
 
 
 
 
 
For further correspondence kindly contact: 
 
Professor Dr. Ahmad Kamal Ariffin Mohd Ihsan. 
Department of Mechanical and Materials Engineering  
Faculty of Engineering and Built Environment  
Universiti Kebangsaan Malaysia 
43600 UKM Bangi, Selangor, MALAYSIA 
Tel: 603-89118390 Email: kamal@eng.ukm.my 
www.eng.ukm.my/cem 
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Assessment of Students’ Achievement based on Bloom’s 
Taxonomy using Rasch Measurement Model 

Assessment is usually associated with scoring at tests or quizzes. High scorers will be regarded as 
achievers, without considering the given tasks. However, the performance is not well measured 
without a latent trait ruler. Monitoring the achievement by measuring the expected outcome is usually 
done by summating the scores for tests, quizzes and even completed projects by the students. 
However, this is not a scientific method for measuring the students’ achievement. Rasch 
measurement model (RM) provides a standard measurement ruler indicating how proficient the 
students are in the tested subject. It also provides the difficulty level of each of the items used in 
assessing the students’ achievement; therefore offering a fairer assessment of the students .The 
assessment instruments were developed incorporating Bloom’s taxonomy in monitoring the level of 
mastery on the tested subject. RM presents the distribution of the students’ performance and the 
difficulty of the test items in the form of person-item map on the logit latent trait ruler. The 
representation easily correlates the students with their achievement on all the test items. At the same 
time, RM is also able to provide reliability check as well as quality check for the person and the items 
used. Hence this provides a better assessment of the students’ performance resulting in the 
enhancement of the education process. The person-item map is one of the tests conducted on an 
engineering subject. The intention is  to  measure the learning outcome of the subject. In general, this 
group of students meet the objectives of the intended subject with the result that the mean person 
score is higher than the mean item score. The students can be grouped into 2; good students and fair 
students based on their respective ability on the logit ruler. The learning progress is developing as 
expected where it complies with the Bloom learning progress from comprehension to application then 
finally analysis, as depicted on the Wright map. One item appeared to be easiest or easily achievable 
by all the students, located on the right at the bottom of the map. One student, A138221, needed 
extra assistance in mastering this subject since his ability measure falls well below that of  the 
difficulty measures of the items, including the easiest item.  

 
 
 
 
 

 

 

 

 

 

 

Profiling of Students’ Performance Correlating with Bloom’s Taxonomy 

For further correspondence kindly contact: 
 
Dr. Azrilah Abd. Aziz / Professor Dr. Azami Zaharim 
Post-Doctoral Researcher 
Centre for Engineering Education Research 
Faculty of Engineering and Built Environment 
Universiti Kebangsaan Malaysia 
43600 UKM Bangi, Selangor, MALAYSIA 
Tel:+603-89216451 Fax: Email: azrilah@gmail.com/azami@eng.ukm.my 

	  	  	  	  	  	  	  	  	  	  	   	  

Person - MAP - Item 
                                                               <more>|<rare> 
    1                                                                + 
                                                                     | 
                                                                    T| 
                                                            A136509  | 
                                                            A137770  | 
                                                   A136019  A137672  |T 
                                                   A137389  A137833  | 
                                                   A136806  A137116 S|        Q3b_Anl 
                                                                     |          Q5d_Appl 
      A135792  A137593  A137754  A137790  A138172  A139087  A139199  |               Q2b_Anl 
                        A135828  A137187  A137204  A137832  A138170  |S 
                                          A137492  A137578  A138165  |    Q3a_App   Q6a_Anl 
                                 A136759  A137617  A138030  A138166 M|    Q4d_Appl 
               A135982  A137170  A137208  A137726  A137818  A138205  |        Q2a_Anl 
                                          A137233  A138199  A139070  | 
    0               A137709  A138218  A138219  A139136  +M   Q1a_Appl  Q4c_Appl 
                                          A137808  A137964  A138185  |    Q1b_Appl  Q6c_Appl  Q6d_Appl 
                                 A137404  A137809  A138087  A138203 S|  Q5b_Comp 
                                                            A137767  |  Q5a_Comp  Q4a_Appl  Q5c_Appl 
                                                   A137411  A138135  | 
                                                                     |S   Q4b_Appl 
                                                                     | 
                                                                     | 
                                                                    T| 
                                                                     | 
                                                                     |T 
                                                                     | 
                                                                     | 
                                                                     | 
                                                                     |  Q6b_Comp 
   -1                                                                + 
                                                                     | 
                                                                     | 
                                                                     | 
                                                                     | 
                                                                     | 
                                                                     | 
                                                            A138221  | 
                                                                     | 
                                                                     | 
                                                                     | 
                                                                     | 
                                                                     | 
                                                                     | 
                                                                     | 
   -2                                                                + 
                                                               <less>|<frequ>	  

comprehension	  
application	  

analysis	  

Good	  students;	  located	  above	  the	  
most	  difficult	  item	  which	  is	  located	  at	  
+0.52	  logit	  	  

Fair	  students;	  located	  between	  the	  
most	  difficult	  item	  located	  at	  +0.52	  
logit	  and	  the	  easiest	  item	  at	  -‐0.96	  
logit	  
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Translucency of Zirconia Ceramics for Dental Crown Applications 

The dental crown prevents a weak tooth from fracturing, holds together parts of a broken tooth and 
improves tooth appearance (Figure 1). Dental crowns are ideally made from materials with superior 
optical characteristics (that is, those resembling a real tooth) and biocompatibility to avoid the 
rejection of the implanted crown by the body. The material must exhibit suitable mechanical properties 
that can replace the functions of enamel without hampering the opposing tooth. Among the variety of 
ceramic materials, yttria-stabilised tetragonal zirconia (Y-TZP) exhibits excellent biocompatibility and 
superior mechanical properties attributed to the transformation that toughens the material. Y-TZP has 
been used in several applications such as for fixed prostheses and dental implants. However, zirconia 
restorations exhibit poor translucency despite their high mechanical strength. Thus, this material fails 
to satisfy the requirements of aesthetic dental restoration. 

 

 

 

 

 

 

Figure 1. Sample dental crown (porcelain fused to metal) used in the patient’s tooth  
(Photo Credit: Dr. Norziha Yahaya, Faculty of Dentistry, UKM) 

Translucency or light transmittance is the fraction of incident light that passes through a medium. 
Translucency is the key criterion for achieving the superior aesthetic appearance of a dental ceramic. 
This characteristic is an important consideration in the selection of dental material. Translucency is 
closely associated with the chemical composition and microstructure of dental ceramics. Parameters 
such as crystal formation, particle size, presence of pores and sintered relative density can affect the 
translucency of zirconia. The translucency of dental material similarly depends on its light-scattering 
properties. More translucent zirconia may be further developed by controlling the various parameters 
during fabrication of the material, which is essential to overcome the disadvantages of zirconia 
restoration. These parameters include the particle size of the zirconia powder, fabrication method, 
sintering temperature, presence of additives and the rheological properties of the slurries (slip cast). 
Therefore, this study aims to develop zirconia-based dental ceramics with suitable optical properties 
for use as dental crowns. 

 

 

For further correspondence, kindly contact: 

Professor Dr. Andanastuti Muchtar 
Department of Mechanical and Materials Engineering 
Faculty of Engineering and Built Environment  
Universiti Kebangsaan Malaysia 
43600 UKM Bangi, Selangor, MALAYSIA 
Tel: +603-89118379  Fax: +603-89118314;  
Email:muchtar@eng.ukm.my  
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Fatigue Life Prediction Using Neuro-Fuzzy Approach 

The concept of fatigue is very simple, where a motion is repeated, and the object that 
is doing the work becomes weak. For example, when you run, your leg and other 
muscles inside your body weakens. This same principle is seen in materials where a 
material is subjected to alternating stresses over a long period of t ime. This study, 
focuses on the experiments conducted by several fatigue tests. The results of the 
experiments are used to predict the l ife cycle using a computational intell igence (CI) 
method. However, this study only focuses on two prediction methods (ANFIS & 
CANFIS). ANFIS is a class of adaptive networks that are functionally equivalent to 
fuzzy inference systems where in this f ield of fatigue it offers new opportunities in 
solving such types of complex problems as it is tolerant of imprecision, uncertainty and 
partial truth. ANFIS and CANFIS method is sti l l  new, and a lot of research can be done 
using both methods to predict the fatigue l ife.  
 

 
 

Figure 1.  Research method of fat igue l i fe predict ion 
using the neuro-fuzzy approach  

 
(a) 

 
(b) 

 
Figure 2.  (a) Experiment conducted using UTS 

Instron 100 kN. (b) Result  of  benchmark obtained 
from the experiment.  

 

The research is carried out in two different stages, that is the experiment and 
prediction stage. For the experiment stage, the results were obtained and now the 
focus is directly on the results analysis. This is to produce an acceptable output for the 
prediction stage. The CI is very sensitive to the input of each parameter, in this case, 
the output of the experiment. The result of the experiment wil l be validated using the 
CI method where it is modified to suit the parameter from the experiment.  

 
For further correspondence kindly contact: 
 
Professor Dr. Ahmad Kamal Ariffin Mohd Ihsan. 
Department of Mechanical and Materials Engineering  
Faculty of Engineering and Built Environment  
Universiti Kebangsaan Malaysia 
43600 UKM Bangi, Selangor, MALAYSIA 
Tel: 603-89118390 Email: kamal@eng.ukm.my 
www.eng.ukm.my/cem	  
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GPS/IMU Integrated Accident Detection  
and Location System   

Despite our best efforts, accidents happen every now and then. However, emergency 
rescue services could save many lives if information of  the accident location could be 
conveyed to them automatically. Accident is generally detected by various sensors and 
the location is acquired from Global Positioning Sensor (GPS) data. However, due to 
the l imitation of GPS outage, the location may remain unknown. This research 
proposes an accident detection system by determining the deceleration from the 
accelerometers of a low cost Micro Electro Mechanical Systems (MEMS) based Inertial 
Measurement Unit (IMU) and GPS speed data. The proposed system monitors the 
deceleration data from the GPS and IMU’s accelerometer sensors. These two data are 
integrated by the Kalman fi l ter. Whenever the deceleration from the GPS is available, 
IMU deceleration is updated by the Kalman fi lter. The deceleration data from the IMU is 
considered only in the GPS outage scenario. A vehicle decelerates when the brake is 
applied. Any deceleration of more than 5Gs is considered an accident situation by the 
proposed algorithm. After the accident is detected, the location module determines the 
location of the accident site. The GPS can provide the accurate location of the accident 
site. However, due to various reasons GPS may not provide any location information 
during an outage as discussed earlier. The Razor INS can fi l l  in the gaps of GPS 
outage with the IMU data collected by the Kalman fi l ter. By integrating the sensors of 
IMU, the Attitude Heading Reference System (AHRS) is f irst built. The AHRS data is 
fused with the GPS data by the Kalman fi lter. The block diagram of the AHRS and GPS 
integration is shown in Figure 1. 
 

 
Figure 1.  Block diagram of the accident locat ion system  

 
By fixing the IMU and GPS, a test vehicle was driven at speed to attain high 
acceleration and stopped suddenly to achieve rapid deceleration. The accelerometer 
data along the X-axis for accelerometer and GPS were fused with the Kalman fi l ter. 
The accident detection could not be achieved as it requires a deceleration of 5Gs. To 
test the accident location module, the threshold of the deceleration was reduced to 1G. 
With a sudden stop, the vehicle recorded 1G deceleration and the GPS and IMU fused 
data provided the correct accident location. The proposed system will be able to 
overcome the l imitations of GPS/IMU and  disseminate accurate accident location 
information to the appropriate authorit ies and save valuable human lives.  
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Power Quality Evaluation of Smart Power Grids with High 
Penetration of Renewable Energy Based Distributed Generation    

The integration of new technologies at the distribution as well as at the transmission 
level in a smart power system shown in Figure 1 posed power quality challenges in 
smart grid design and operation. The reasons for power quality concerns are due to the 
high penetration of renewable energy based distributed generation (DGs), battery 
storage systems and increased use of power electronic converters, electric vehicles 
and custom power devices which generate harmonic distortion in the grid and have a 
great impact on voltage variation. A smart grid is required to operate with a high level 
of power quality to avoid problems such as increased system losses, electric 
equipment overheating, metering errors, insulation breakdown and power interruptions. 
Therefore, there is a need to conduct research to address the new challenges of power 
quality issues in a smart grid, particularly with regards to voltage quality and 
harmonics.      
 

 
Figure 1.  System Conf igurat ion of a Smart Power Grid  

 
The work carried out in this research is part of the project entit led ‘Power Quality 
Evaluation of Smart Power Grids with High Penetration of Renewable Energy Based 
Distributed Generation and Power Electronic Controllers’ and supported through the 
Exploratory Research Grant Scheme (ERGS) research grant.  The significance of the 
project is that new control strategies and converter topologies are developed for 
testing novel technological solutions when integrating the renewable energy based DG 
units, fuel cell, battery storage and custom power controllers into the smart grid 
system.These novel technological solutions are developed for the purpose of 
overcoming the power quality issues when integrating DG and power electronic 
devices in a smart grid.   
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A Mathematical Model to Prediction J-Integral under 
Combined Mode I Loadings 

The	  predictions	  of	  J-‐integral	  along	  the	  crack	  front	  for	  surface	  crack	  in	  round	  bars	  are	  a	  vital	  task.	  This	  
is	   important	   in	  order	  to	  ensure	  that	  the	  reliability	   level	  of	  the	  component	   is	  acceptable.	  There	   is	  a	  
lack	  of	   such	  mathematical	  models	   to	   help	  predict	   J-‐integral	   for	   three-‐dimensional	   crack	  model.	   In	  
this	   study,	   the	   surface	   cracks	   are	   modelled	   using	   a	   commercial	   finite	   element	   software	   ANSYS.	  
Various	   types	   of	   surface	   cracks	   are	   created	   such	   as	   straight-‐,	   circular-‐	   and	   semi	   elliptical-‐fronted	  
surface	   cracks.	   The	   elastic	   results	   of	   the	   developed	   finite	   element	   model	   are	   validated	   with	   the	  
previously	  published	  solutions.	  It	  is	  found	  that	  the	  both	  results	  complement	  each	  other.	  The	  elastic-‐
plastic	  behaviour	  of	  the	  models	  are	  assumed	  to	  follow	  the	  Ramberg-‐Osgood	  equation.	  Two	  types	  of	  
mode	  I	  loadings	  are	  used	  such	  as	  tension	  stress	  and	  bending	  moment.	  Then,	  J-‐integral	  is	  calculated	  
along	   the	   crack	   fronts	   except	   at	   	   the	   area	   of	   the	   outer	   surface.	   This	   is	   due	   to	   the	   square	   root	  
singularity	  problems.	  In	  order	  to	  generalize	  the	  results,	  all	  the	  J-‐integral	  is	  normalized,	  and	  it	  is	  called	  
h-‐function.	  The	  mathematical	  model	  of	  J-‐integral	  prediction	  is	  developed	  by	  considering	  the	  elastic	  
and	   plastic	   parts	   of	   J-‐integral.	   These	   two	   parts	   of	   J-‐integral	   are	   manipulated,	   and	   the	   model	   is	  
represented	  as	  in	  Eq.	  (1).	  
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  Eq. (1) 

 
The	   results	   obtained	   from	   the	   elastic-‐plastic	   solutions	   are	   used	   to	   validate	   the	   capability	   of	   the	  
present	  model.	  According	  to	  Figure	  1,	  the	  parameter	  of	  h/δF	  is	  almost	  unchanged	  as	  x/h	  increased.	  
This	   indicates	   that	   the	   present	   model	   can	   be	   used	   to	   predict	   J-‐integral	   along	   the	   crack	   front.	  
However,	   the	   performance	   of	   the	   model	   reduces	   when	   the	   deeper	   crack	   is	   used.	   Therefore,	   for	  
further	   study,	   Eq.	   (1)	   needs	   to	  be	  modified	   so	   that	   it	   can	  be	  used	   for	   various	   types	  of	   cracks	   and	  
geometries.	  
 

  
 

Fig. 1 The variation of 
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Development of Intermediate to Low Temperature Solid Oxide Fuel 
Cell Stack for Portable Applications 

Solid oxide fuel cells (SOFCs) have attracted considerable attention for their  fuel 
f lexibil i ty, high energy conversion efficiency, and minimal pollutant emissions. 
Conventional SOFCs produce power outputs of 1 kW to 20kW at high operating 
temperatures (~1000°C). However, such SOFCs are inconvenient for portable use and 
give rise to numerous problems associated with high operating temperatures. On the 
other hand, the overall cell performance decreases gradually with operating 
temperature. The overall cell performance of SOFC in an open circuit condition is 
dependent on the operating temperature, propert ies of individual components (cathode, 
anode, electrolyte and interconnects), oxygen partial pressure, as well as seal material 
and quality. 

 
Figure 1.Schematic diagram of the SOFC stack design 

 
Recently, the SOFC research group of UKM has developed materials for use as SOFC 
components suitable for low and intermediate operating temperatures (IT-
LTSOFC).However, the work has only concentrated on the development of materials for 
use as SOFC components at low and intermediate temperature without considering the 
component thickness and stack design. Thus, to proceed further, the production of 
portable and smaller size SOFC becomes a very interesting research challenge. 
Therefore, this study aims to use the newly developed materials for the production of 
single SOFC cells and to combine these into a stack.  
 
This study wil l start by designing the IT-LTSOFC stack (Figure 1). Next, a single cell is 
fabricated, followed by performance testsusing electrochemical impedance 
spectroscopy (EIS). After achieving a high single-cell performance, the 
interconnections for the IT-LTSOFC are developed. Subsequently, the IT-LTSOFC 
stack is fabricated, and the overall performance of the IT-LTSOFC is finally 
determined. At the end of the project, the device is expected to provide energy possibly 
for small electronic devices (mobile phones, cameras or laptops) and portable 
emergency devices. Such a portable unit has great potential for providing energy in 
areas with power outage attributed to calamities and natural disasters.  
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Evaluation of Healthy Muscle Fatigue in  
Surface EMG Signal 

Muscle fatigue is a common life occurrence, which is often caused by unhealthy work practices. It is 
incurable when the fatigue tolerable limit is exceeded. Due to significantly reduced strength of the 
fatigued individual, there is a need to carefully monitor even small changes over time. The most 
sensitive measure of strength and fatigue should be selected for use in clinical trials. Moreover, this 
information can be useful in selecting appropriate outcome measures in upcoming efficacy trials for 
individuals suffering diseases defined by muscle weakness and fatigue, such as ALS, Parkinson 
and Huntington etc. The proposed algorithm may dentify the tolerable limit of fatigue by using the 
appropriate feature of the Electromyography signal and classify the fatigued and non-fatigued 
muscle perfectly. By implementing FPGA the fatigue and disease monitoring system will be compact 
and portable. The proposed algorithm consists of filter based method (Empirical mode decomposition 
and Wavelet Transform method), Dimensionality reduction technique (Principal component analysis) 
and classifier (Support vector machine) (Figure 1). 

 

 
Figure 1.   Flowchart of proposed Plan 

 
 
The proposed algorithm takes into consideration i) noise reduction by using perfect 
processing method ii) accuracy by developing suitable feature extraction and ii i) 
reliable discrimination between fatigued and non-fatigued muscle by using a suitable 
classifier. The success of this research wil l bring into effect, tremendous progress in 
the Healthcare industry and Biomedical engineering field.  
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Nanostructured HA/Zirconia Composite for Dental Applications 

The traditional materials used in dental applications, such as metal alloy and porcelain 
have yet to fully satisfy the dental healthcare needs at present. Thus, researchers have 
studied various materials with exceptional durabil ity and aesthetic characteristics for 
dental applications. Synthetic hydroxyapatite (HA) has drawn considerable attention in 
this area. However, monolithic HA is l imited by its non-load-bearing property because 
of its inferior mechanical properties. The addition of zirconia (ZrO2) is a feasible 
approach for improving the mechanical properties of HA. However, the high-
temperature requirement for zirconia densification wil l affect the phase stabil i ty of HA. 
Yttria-stabil ised ZrO2nanopowder. This element which could potentially reduce the 
sintering temperature required for full densification and prevent the decomposition of 
HA, is used in this study to avoid this problem. 
 
 

      
 

Figure 1. SEM microstructure of  pure hydroxyapat i te ( lef t )  and hydroxyapat i te  
with 5 wt% zirconia addit ion (r ight) ,  s intered at 1300°C. 

 

This study intends to develop a nanostructured composite that can be used as dental 
crown material. The composite is formed by mixing hydroxyapatite and 
nanosizedzirconia to uti l ise the advantage of constituent material such as 
biocompatibil i ty of hydroxyapatite and the mechanical properties of zirconia. Wet ball 
mil l ing wil l be employed to obtain a homogenous mixture of the powder, which is 
formed into the desired shape through cold isostatic pressing. The influence of zirconia 
on the phase stabil i ty, microstructure, and mechanical properties of HA wil l be 
investigated. In vitro study wil l be conducted to verify the biocompatibil i ty of the 
sample. The expected outcome of this research is a dental composite with exceptional 
aesthetic and mechanical properties, which wil l be suitable for dental applications.  
 
 
 

 

 

 

For further correspondence kindly contact: 

Professor Dr. Andanastuti Muchtar 
Department of Mechanical and Materials Engineering  
Universiti Kebangsaan Malaysia 
43600 UKM Bangi, Selangor, MALAYSIA 
Tel: +603-89118379; Fax: +603-89118314; Email:muchtar@eng.ukm.my 



Brief Paper02
E n g i n e e r i n g  & B u i l t  E n v i r o n m e n t



Br
ie

f P
ap

er

20

 

Myocardial Boundary Tracking using Wavelet and Warping-
based Optical Flow  

 
Adhi Harmoko Saputro1, Mohd. Marzuki Mustafa1, Aini Hussain1,  

Oteh Maskon2, Ika Faizura Mohd Nor2  
 

1Department of Electrical, Electronic and Systems Engineering 
Universiti Kebangsaan Malaysia, 43600 UKM Bangi, Selangor, MALAYSIA 

Tel: 603-89216699 Email: marzuki@eng.ukm.my 
 

2The Cardiac Care Unit, Medical Center, Universiti Kebangsaan Malaysia 
 Kuala Lumpur 56000, MALAYSIA 

 
ABSTRACT 

 
Myocardial boundary tracking in echocardiograms is a challenging task due to the soft tissue contrast, speckled 
noise, scattering and attenuation of the ultrasound signal. Furthermore, ultrasound images acquired by 
physicians in clinical practices are known to have poor rating quality and therefore, difficult to analyze and 
recognize. Both of these factors could complicate the development of an algorithm to track the movement of 
myocardial boundary in echocardiograms. With this in mind, we proposed a method that combines a wavelet 
multi-scale strategy and a warping optical flow to generate a high accuracy velocity vector from two consecutive 
frames of poor-quality ultrasound images. From these sets of high-accuracy velocity vectors, the movement of 
points along the myocardial boundary is tracked starting from the end diastole to the end systole of the cardiac 
cycle. A set of multi-scale images generated by Haar wavelet decomposition is processed recursively to 
compute the motion vector field in an echocardiographic image sequence. Artificially generated cardiac image 
sequences were used to measure performance by comparing the angular error of the proposed motion 
estimation technique to other established methods. The proposed method was also tested and evaluated by 
cardiologists using actual poor-quality ultrasound images that were acquired from healthy and unhealthy 
volunteers to track myocardial boundaries based on the parasternal long axis view of the human cardiac.      
 
Keywords: Tracking, Myocardial Boundary, Optical Flow, Warping, Wavelet.  
 
INTRODUCTION 
 
The advantages of cardiac evaluation with 
echocardiographic images include portability, low 
cost and non-invasiveness. However, these 
advantages are sometimes outweighed by poor-
quality images due to soft tissue contrast, speckled 
noise, scattering and attenuation of the ultrasound 
signal (Mukhopadhyay et al. 2011).  The poor 
quality of the images leads to significant problems 
in observing and analyzing the movement of 
myocardial segments, as motion and thickening 
patterns on the ultrasound images are required by 
cardiologists in order to assess cardiac 
abnormalities (Tay et al. 2010). Cardiac 
abnormalities can be predicted by analyzing the 
motion of myocardial boundary starting from the 
end diastole to the end systole.  The direction and 
magnitude of the myocardial motion could also be 
used to classify abnormalities, including 
hypokinetic, akinetic or dyskinetic abnormalities 
(Punithakumar et al. 2010). 
  
In this paper, we combine a wavelet multi-scale 
approach with coarse-to-fine warping motion 

estimation to perform myocardial boundary tracking 
on poor-quality ultrasound images. A set of multi-
resolution images was extracted using a Haar 
wavelet decomposition preparatory technique to 
compute a motion vector with coarse-to-fine 
warping. The motion vector was used to track a 
number of points along the myocardial boundary 
from at the end of diastole to the end of systole.  
 
The computation of optical flow, which is based on 
gradient information, is generally very sensitive to 
speckled noise. Hence, the accuracy of the optical 
flow computation will be reduced significantly in 
estimations of the motion vector field for poor-
quality ultrasound images.  To reduce noise 
sensitivity, the gradient optical flow computation is 
modified with warping-based computation using a 
multi-scale strategy.  The wavelet decomposition 
generates a set of multi-scale ultrasound image in 
each frame.   
 
The motion vector field is computed recursively in 
all wavelet decomposition levels, as shown in 
Figure 1.  The next stage of the computation uses 
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the first result as an initial value.  The process is 
then continued for all multi-scaled images. 
 

Image Sequences
(End Diastole to End Systole)

Wavelet Decomposition and 
Approximation

Level 1 Level 2 Level L

Warping-based OF

Motion Vector 
Scaling

Velocity Vector 
Sequence

Myocardial 
Boundary Tracking

Myocardial 
Boundary Position

Myocardial 
Boundary Vector

Compute the next level

 
Fig.  1  The flow chart for myocardial boundary tracking using 

Haar wavelet and warping-based optical flow. 
 
 
RESULTS AND DISCUSSION 
 
In this section, we quantitatively evaluate the 
performance of the proposed technique based on 
using an artificially generated sequence image as 
input into several motion estimation techniques.    
The quantitative results on the performance of the 
proposed technique using the simulated   
echocardiographic sequences are shown in Table 
1.  

 
Table 1.  Comparison of motion estimation error 

Techniques 
Angular Error 

Mean Std 

Mod Horn Shuck α = 20  iter = 150 6.5 10.5 

LK-Pyr α = 30  Pyr = 4 5.5 5.9 

Black Anandian Pyr levels  = 4 4.6 8.4 

Gautama τ = 0.01, Nmin = 5 5.7 8.2 

Gurner Farneback iteration = 7 6.1 12.3 

Brox α = 30  γ = 0.5 18.8 12.3 

Proposed Method 3 Level Haar 4.2 8.5 
 
The table shows the average angular error for each 
consecutive frame of the generated sequence.  The  
 

parameter used in each technique is selected to 
obtain the lowest angular error.  This result shows 
that our proposed technique has the lowest angular 
error in motion estimation in this experiment.  The 
coarse-to-fine method and wavelet decomposition 
method used in the proposed technique result in 
higher accuracy in estimating motion using 
simulated echocardiographic images. 
 
CONCLUSION 
 
A myocardial boundary-tracking technique based 
on wavelet decomposition and optical flow warping 
has been developed and quantitatively evaluated 
using ultrasound image sequences that were 
generated by ultrasound simulation software.  The 
performance results show that this method is more 
robust as compared to other methods in terms of 
tracking the myocardial boundary in the ultrasound 
images. The proposed method was also tested 
using the real-life poor-quality ultrasound images 
that were collected from healthy and unhealthy 
volunteers to track the myocardial boundary in the 
parasternal long axis view of the cardiac.  This 
myocardial boundary-tracking technique was 
confirmed through visual evaluation by a 
cardiologist, with the results in accordance with this 
visual assessment.  
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ABSTRACT 
 
There are a variety of factors that influence the rising of house prices, namely the cost of building materials, 
land prices, cost management, politics, the involvement of foreign investors and others.The increase in house 
prices is also closely related to the internal and external structure of the house. In this study to reduce the 
increase in house prices, reduced consumption of wet construction should be done and replaced with 
sustainable use of the inner wall for the concept of self-renovated house. This concept is user friendly because 
it is built on needs and affordability. It is an alternative for users to design their home interior with minimal cost. 
It is hoped that this concept can help the developer to minimize the house design to match the minimal house 
price.  
 
Keywords: internal wall, sustainable, renovated house, affordable housing 
 
 
INTRODUCTION 
 
The sudden price change in the residential property 
market in Malaysia has affected home ownership to 
some extent (Zainal Abidin Hashim 2010) .Several 
aspects that determine house prices are; buildings’ 
financial cost, legal costs, costs of financing 
agencies, advertising costs, site costs, financing 
costs and the most important part is the cost of 
construction itself (Ivor H. Seeley 1983 ). One of 
the strategies to cut down the house price is by 
implementing a new housing concept: thus, this 
paper is to study how the sustainable green inner-
wall design with flexible floor plan house can make 
it affordable to the middle income group of people 
that we are targeting.  
 
FLEXIBLE FLOOR PLAN WITH ALTERNATE 
INNER-WALL 
 
Housing that can adapt to the changing needs of 
the homeowners or users determines the definition 
of flexible housing and it is definitely a broad 
definition. The possibility of choosing different 
house layouts prior to occupation as well as ability 
to adjust one’s housing over time is included in the                                                                        
definition. Flexible housing actually gives the users 
control to design their own interior according to 
their life style and configuration. From the 
economic viewpoint, that type of housing would  
 
 

definitely sustain the house value for a life time, 
avoid the cost in constructing, renovating and 
repairing (Friedman, 1999). Loo Chern Wah (2012) 
made a conclusion that flexible housing is less 
expensive to renovate rather than conventionally 
built houses. 
 
ALTERNATE INNER-WALL 
 
Three category of inner wall: 
 
a) Fixed wall 
 
A fixed wall is a wall for the purpose of separating 
rooms or dividing a room. It may be constructed 
with gypsum, bricks or blocks from clay, terra-cotta 
or concrete, reinforced or hollow. Fixed walls 
constructed from fiber cement sheeting are popular 
as bases for tiling in kitchens or in wet areas like 
bathrooms. Plain or reinforced fixed walls may also 
be constructed from concrete, including pre-cast 
concrete blocks. Internal wall partitions also known 
as office partitioning is made using plasterboard 
(drywall), or varieties of glass. Gypsum wall board 
is the most common interior finish used in Canada 
and the United States. There are several types of 
gypsum board manufactured for specific purposes.  
New products are being developed and the industry 
is always changing (Sutor Acoustical; Gypsum Wall 
Board Systems: 1979)  
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Fig 1:  Modular Arts Interlocking, Rock Tiles (retrieved from 
www.modtiles.com/servlet/ storefront): Made of high grade 
industrial gypsum and can be mounted to your walls with 2 
screws 
 
b) Furniture wall 
 
A wardrobe or cabinet does not only function as a 
place to store clothes or other things but also as a 
divider between different spaces which is known as 
furniture wall. This type of wall could save the cost 
of building because it does not need to have a 
concrete wall and furniture separately. Aside from 
acting as a divider in between rooms, it can also 
separate space through zones or sections. 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2: Examples of Furniture Wall 
 
c) Multipurpose wall 

 
Multipurpose wall can be a rolling, mobile, folding 
room divider which provide temporary walls in 
place of traditional non-mobile products such as 
operable walls, accordion partitions, cubicles, pipe 
and drape, and shoji screens. They are sometimes 
folded and are on wheels, enabling mobility and 
ease of storage. The Multipurpose wall partition 
has two full panel end members which provide 
support, rigidity, privacy and noise reduction. It can 
divide space quickly where non-mobile permanent 
room dividers may be unavailable or impracticable. 
They may also be used as a convenient sight 
divider to conceal door openings to restrooms, 
commercial kitchens and other backroom areas 
(Martin 2012) 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3: Examples of Multipurpose Wall 

 
CONCLUSION 
 
The issue of the increase of high priced housing 
over the years has been a burden to the low and 
middle income groups. This is specifically true to 
those who have yet to buy their first home and 
young executives who have just graduated and 
started to work. The concept of implementing a 
sustainable green inner-wall with a flexible floor 
plan helps these people so that they can afford to 
buy their first home while the design evolves, 
according to their needs and family growth. They 
cannot afford to buy a house with a static floor plan 
because the nature of the interior of the house that 
uses the conventional method increases the price. 
Using this idea would definitely benefit both parties; 
the buyers and the developers.  
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ABSTRACT 
 
This paper presents a genetic algorithm based optimal parameter tuning strategy for a grid connected battery 
energy storage (BES) voltage-sourced converter for smoothing out the fluctuated output of a photovoltaic (PV) 
system connected to the utility grid. The optimal tuning method enables active power output of BES to precisely 
track the hourly set point curve of the desired output of PV/BES hybrid system. The control scheme provides 
smooth total output of the system which reduces unnecessary stress to the utility grid. Furthermore, through the 
recently launched feed-in tariff program, an extra payment at 28.6% is received from the utility grid operator for 
every kilowatt of smoothed output power sold to the utility grid. The payback calculation provides feasibility of 
large scale BES investment for such purpose. 
 
Keywords: Renewable energy, battery energy storage, voltage-sourced converter, optimal control.  
 
INTRODUCTION 
 
Large penetration of intermittent renewable energy 
(RE) generation sources into the utility grid, such 
as large-scale PV farms, may introduce adverse 
effects in the operation of interconnected grids, 
especially in weak power systems (Han et al. 
2008). One of the typical challenges in integration 
of RE sources is in mitigating the output power 
fluctuations. In general, there are many ways used 
to mitigate fluctuation of output power from RE 
sources such as using dump load and generation 
curtailment (Omran et al. 2011).  
 
Recently, BES has become an effective solution to 
smooth out the short- and mid-term output power 
fluctuations of MW level RE sources by dispatching 
the output on an hourly basis (Teleke et al. 2009).  
However, as reported in Teleke et al. (2010), the 
use of typical one-week PV and wind data as input 
seems unreliable if both performance and adequate 
sizing of BES are to be evaluated. Furthermore, 
BES state of charge (SOC) control scheme 
developed in Teleke et al. (2009) for wind farm 
demonstrated poor dispatching performance as the 
parameters were not appropriately tuned.  
 
In this study, genetic algorithm (GA) is applied to 
optimally tune the BES voltage source converter 
(VSC) so that the fluctuated output of PV/BES 
hybrid system can be dispatched smoothly on an 
hourly basis using the charging/discharging 
capability of BES. The input data for the 
optimization algorithm are obtained based on one 
year historical radiation data of Malaysia. As shown 

in Figure 1, an optimal tuning of SOC feedback 
control parameters is realized in the outer control 
loop which optimizes the d-component current 
reference (Idref) to be used by the inner current 
control loop. The pulse width modulated generator 
then generates the corresponding switching signals 
for VSC1. In this way, the BES operational 
constraints are considered which ensures efficient 
and safety operation of the BES system. While 
improving the performance of the PSET tracking 
through the BES-VSC, the optimum size of BES is 
also obtained using GA. The performance of the 
proposed control method are compared with 
previous related works in Teleke et al. (2009) and 
Teleke et al. (2010), while economic analysis 
provides feasibility of large scale BES investment in 
view of the recently launched feed-in tariff  program 
in Malaysia. 
 

 
Fig.  1  PV/BES hybrid system with output power smoothing 

capability. 
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RESULTS AND DISCUSSION 
 
From the simulation using the historical input data, 
the PSET tracking performance and BES sizing are 
obtained where comparison of results with previous 
works are given in Table 1. 
 

Table 1.  Comparison of proposed optimal SOC feedback 
control performance with previous works 

Parameter Proposed Teleke et al. 
(2009) 

Teleke et al. 
(2010) 

SOC time 
const. (hr) 0.41 0.2 - 

SOC 
margin rate 
(p.u) 

0.65 0.7 - 

BES Energy 
rating (kWh) 294 300 300 

PV capacity 
(MW) 1.2 1.2 1.4 

Efficiency 
(%) 

84% with 
reduced 
BES size 

50% 75% 

 
Comparing the dispatching performance 
with/without using BES, our proposed method has 
an efficiency of 34% better than the method in 
Teleke et al. (2009) and also approximately 9% 
more accurate on PSET tracking comparing to the 
rule-based control scheme by Teleke et al. (2010). 
The required BES size is also reduced to about 2% 
compared to those of previous works which reflects 
the BES installation cost.  
 
Figure 2 shows the simulation results of the 
proposed optimal SOC feedback control scheme 
on an actual PV system output data. From the 
figure, the net injected power to the utility grid can 
be reduced while SOC is regulated not to violate its 
limit that is about 70% of the BES capacity. 

 
 

Fig.  2 Performance of the proposed SOC feedback control 
scheme using actual PV system output data. 

 
 

To calculate the payback on the BES investment, 
life cyclic analysis of BES has been carried out. 
The BES investment is related with RE power 
smoothing returns at 28.6% rate introduced by 
Omran et al. (2011). Based on the calculation, 
assuming recent Malaysian feed in tariff rates, the 
total avoided cost/revenue is about 172% using 
VRLA based storage device over a contract term of 
10 years. BES cost is about 16% of the total PV 
cost inclusive of operation and maintenance and 
replacement costs. The results show that VRLA-
type BES is economically feasible for providing a 
smooth and dispatchable PV output.   
 
CONCLUSION 
 
This study has shown that the undesired fluctuation 
of a large PV system output due to intermittent 
nature of cloud may be mitigated using BES. The 
proposed BES control scheme improves the 
performance of PSET tracking required for 
dispatching the total output of PV/BES system. For 
safety purpose, the controller also regulates the 
SOC at the required level. In addition to improving 
the dispatching performance, the genetic based 
optimization algorithm reduces the required BES 
size which reflects the total investment cost. 
Finally, economic analysis shows that the VRLA-
type BES investment is a promising solution for 
such an application. 
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ABSTRACT 

 
Recyclable waste paper as a fundamental ingredient of municipal solid wastes is indeed an “urban 
ore”. Waste papers are considered as the solid recovered fuel (SRF) which is recovered from 
municipal solid waste (MSW). Recyclable waste papers are segregated into various grades to 
produce high-quality products. Moreover, sorted paper streams save energy, chemicals and water, as 
well as reduce sludge and rejects. In the paper industry, many types of sensors namely, lignin, gloss, 
stiffness, mid-infrared, infrared, and color sensor are used in different mechanical and optical waste 
paper sorting systems. All the systems can only segregate two types of paper at one time. Moreover, 
no image processing or intelligent techniques were used to extract the features or characteristics from 
the paper objects. The main objective of the research was to develop a Smart Vision Sensing (SVS) 
system for automatic recyclable waste paper sorting. The possible remarkable achievement of the 
proposed SVS system are the accurate identification and dynamic sorting of all grades of papers. 
Finally, the SVS system is superior to other prevailing techniques in terms of throughput, performance 
in identification, adaptability with new paper grades and cost of implementation. 
  
Keywords:  waste paper sorting, smart vision sensing, paper grade. 
 
 
NTRODUCTION 
 
Waste paper sorting is the significant key for 
achieving the sustainable environment as well 
as it saves energy, chemical, and water; 
reduces sludge reject; produces high quality 
product and due to waste paper sorting the 
return of investment is high in terms of money 
as shown in Fig 1 (Rahman et al., 2009b, 
2013, ). 
 
 
 

 
Fig. 1 Driving philosophy of the Waste paper  

sorting system 
 

There are eight sensors that have been used 
in paper grade identification systems (Rahman 
et al., 2013). The implementation of the 
existing automated sorting systems that 
deploy state-of-the-art technology requires 
high investment, are complex, and sometimes 
offer limited reliability. As a consequence, the 
new arena of research for recyclable waste 
paper sorting using computer vision system 
(CVS) is proposed. This is the key point which 
drives the team  to develop a smart vision 
sensing (SVS) system that will be able to 
segregate different grades of paper. In this 
proposed system, texture information from the 
paper object image is used to recognize the 
paper grade. This overcomes the major 
drawback of the previous recyclable waste 
paper sorting techniques.  
 
SMART VISION SENSING (SVS) SYSTEM 
FOR WASTE PAPER SORTING 
 
Fig. 2 illustrates the block diagram of the 
proposed SVS system for automatic sorting of 
recyclable waste paper. The proposed SVS 
system operates in two phases: enrollment 
and identification. In the enrollment phase, a 
reference database is created for different 
grades of paper objects. In the identification 
phase, the grade of the candidate paper object 



Brief Paper

27

 

is identified. In the proposed SVS system, 
several methods involving image processing 
and Artificial Intelligence (AI) techniques have 
been developed for conducting an empirical 
studies on the  different methods to validate 
the effectiveness of SVS system in real-time 
operation. The different methods employed 
are Co-occurrence features (Rahman et al., 
2009c), DNA computing algorithm (Rahman et 
al., 2012c) or template matching (Rahman et 
al., 2009a), Dominant color- First order 
features (Rahman et al., 2011a), Window 
features with CBR approach (Rahman et al., 
2012a) and Chromaticity (Rahman et al., 
2010, 2012b), Edge’s point with RGB color 
space, Edge’s point with HSI color space, 
Center-point with RGB color space and 
Center-point with HSI color (Rahman, 2011b), 
for segregating recyclable waste papers 
according to their respective grades; 
 

 
Fig. 2 Block diagram of the SVS system. 

 

The proposed SVS system offers 95.17% 
average classification success rate (Rahman, 
2011b). When the SVS system based on 
center-point with HSI color space method is 
used to segregate only WP and OCC from 
others then the success rate is 99%. 
 
CONCLUSION 
 
Waste papers are segregated in the godown 
or paper manufacturing industry. In paper 
manufacturing, a specific target grade of paper 
is used. Suppliers provide different types of 
paper to the respective paper industries from 
the godown. Hence, a multigrade paper 
sorting system is essential at the godown 
stage. Given the weaknesses of lignin, 
stiffness, gloss, color, NIR, and MIR sensor-
based waste paper sorting systems, the SVS 
system for recyclable waste paper sorting 
system is found to be one of the best low-cost 
alternatives. 
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ABSTRACT 

 
This paper presents the biological activity (antioxidant and antibacterial) response of Polygonum minus 
extracted using Supercritical Fluid Extraction (SFE) at various conditions and fractions. The operating 
parameters investigated were pressures of 150-250 bars, temperatures of 35-45°C and co-solvent 
concentrations of 60-80% methanol in water and a fixed co-solvent content of 5%. The antioxidant levels were 
measured using four assays which were total phenolic content (TPC), total flavonoid content (TFC), ferric 
reducing antioxidant power assay (FRAP) and DPPH free radical scavenging assay (DPPH). Meanwhile, 
antibacterial activity was studied on Staphylococcus aureus (Gram+) using agar well diffusion method. By 
response surface method (RSM) utilizing Central Composite Design and ANOVA, the optimization analysis 
resulting in the best solution with desirability of 97.5%, where the operating parameter were 150 bar, 45°C and 
74.7% methanol. Optimum conditions obtained were validated resulting in 23.23 ± 0.22% of extraction yield, 
12.80 ± 0.16 mg GAE/g sample of TPC, 12.36 ± 0.12 mg CAE/g sample of TFC, 351.42 ± 2.13 µmol Fe (II)/g 
sample of FRAP value, 98.39 ± 0.16% of DPPH inhibition percentage and 14.94 ± 0.24 mm of inhibition zone 
diameter on S. aureus. The results obtained were within the prediction range. A mathematical modeling using a 
mass transfer Sovová model was successfully applied to determine the mass transfer coefficients and the rate-
limiting factor of SFE with the average absolute relative deviation (AARD) obtained less than 4%. 
 
Keywords: Supercritical Fluid Extraction,Polygonum minus, biological activity, central composite design, 
optimization condition, Sovová model. 
 
INTRODUCTION 
 
Supercritical fluid extraction (SFE) is a promising 
separation method for preparing bioactive products 
from plant materials (Modey et al. 1996). 
Supercritical CO2 is a good solvent for extraction of 
non-polar compounds such as hydrocarbons 
(Vilegas et al. 1997). It can preserve the natural 
properties of the sample and produce a better 
extract by preventing thermal degradation due to its 
relatively low critical temperature (31.1 ◦C). In SFE 
extraction using a co-solvent, carbon dioxide can 
be used in combination with water and/or an 
alcohol to form a gas-expanded solvent to extract 
desirable polar compounds such as phenolic 
compounds. The addition of a small amount of a 
liquid co-solvent as a modifier can enhance 
significantly the extraction efficiency and, 
consequently, reduce the extraction time (Lang 
&Wai 2001).  
 
Herb plants are well known to be associated with 
many medicinal properties. In this study we chose 
a commonly grown herb plant in Malaysia, namely 
Polygonum minus (known as kesum). In 
determining the optimum conditions for plant 
extraction of a multivariable system, the 
conventional method usually uses one variable at a 

time which can be very time-consuming. Therefore, 
RSM is a very useful tool for this purpose as it 
provides statistical models that help in 
understanding the interactions among the 
parameters that should be optimized (Lee &Eun 
2012). The main objective of this study was to 
investigate the optimum extraction conditions for 
bioactivity of P. minus by SFE using RSM based on 
Central Composite Design and ANOVA. 
Furthermore, modeling was performed using 
Sovová model (Sovová 1994) to predict kinetic 
extraction using co-solvents. 
 
RESULTS AND DISCUSSION 
 
CCD analysis for seven responses involving (total 
yield (YT), yield of fraction 2 (Y2), total phenolic 
content (TPC), total flavonoid content (TFC), ferric 
reducing/antioxidant power (FRAP), free radical 
inhibition assay (DPPH) and antibacterial (AB)). 
were conducted. All the models are significant 
since the p-value was <0.0001, while the coefficient 
of determination (R2) for all models was in the 
range of 0.90 to 0.99. The optimization analysis 
resulting in 9 solutions and the best solution with 
desirability of 97.5% was chosen to validate the 
data. The validation experiment with operating 
parameter of 45°C, 150 bar and 75% methanol 
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were conducted in triplicates. The comparison of 
validation results with prediction data are shown in 
Table 1. The results showed that all the validation 
responses were within the prediction range. 
 
Table 1 Comparison of validation results with prediction data on 

the optimization responses 

Response Run Prediction 95% 
CI low 

95% 
CI high 

YT (%) 24.66 25.57 23.91 27.35 
Y2 (%) 23.23 23.99 21.34 26.83 
TPC (mg 
GAE/g) 12.80 12.55 12.02 13.03 

TFC (mg 
CEQ/g) 12.36 12.21 11.65 12.75 

FRAP (µmole 
Fe(II)/g) 351.42 346.73 332.39 361.22 

DPPH (%) 98.39 99.14 96.24 101.94 
AB (mm) 14.94 15.38 15.63 15.15 

CI = confidence interval 
 
Sovová model was employed to fit the experimental 
extraction curves. Table 2 presents the mass 
transfer parameter values of the Sovová models: 
kYa the fluid phase one and kXa the solid phase one. 
It can be observed that the fluid phase mass 
parameter is larger than the solid phase one except 
for 80% methanol. The values are in accordance 
with the mass transfer coefficients in the SFE from 
raw material that contains low amounts of solutes 
(Martinez et al. 2004). Meanwhile, the solubility of 
the extract for 75% methanol is the highest. This 
result is in accordance with the optimization result 
where the bioactivity is the highest at 75% 
methanol due to the high solubility. The average 
absolute relative deviation (AARD) are acceptable 
since it is lower than 4% and this model can be 
used for data prediction due to its well-defined 
mass transfer and thermodynamic influence on 
extraction curve.  
 

Table 2 Mass transfer coefficient obtained by SFE using a co-
solvent at 150 bar, 45ºC and 5% co-solvent 

Methanol 
(%, v/v) 

Y* 
(x103kg/kg) 

kYa 
(x104s-1) 

kXa 
(x104s-1) 

AARD 
(%) 

60 4.40 8.30 1.23 2.82 
75** 4.47 3.35 1.27 2.84 
80 2.75 3.28 3.52 2.53 

**: optimum condition, Y*: solubility of the extract, kXa: solid-
phase mass transfer coefficient, kYa: fluid-phase mass transfer 
coefficient, AARD: average absolute relative deviation. 
 
The extraction curves of the experimental and 
model data were presented in Figure 1. 
 

 
Fig.1 Mathematical modeling of P. minus experimental data 
obtained by SFE-CO2/MeOH at 150 bar and 45ºC. E: 
experiment, M: model, 1: 60% MeOH, 2: 75% MeOH, 3: 80% 
MeOH. 
 
 
CONCLUSION 
 
The effects of the three process variables, 
extraction temperature (35 to 45°C), extraction 
pressure (150 to 250 bars), and co-solvent 
concentration (60 to 80% methanol) were 
investigated during the study. All the three 
variables showed a significant effect on the 
extraction yield and bioactivity of P. minus. 
Antioxidant and antibacterial activity by SFE was 
the highest at 150 bar, 45°C and 75% methanol. 
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ABSTRACT 

 
To achieve high resolution nuclear medicine imaging, respiratory motion has to be compensated, due to the 
image acquisition process occurring over several respiratory cycles. Motion affected imaging can either be 
compensated indirectly by gating or directly by applying some motion correction method. All motion correction 
methods rely on an estimated or assumption of motion. This paper follows the approach of using an external 
source of information to invert the deformation caused by respiratory motion. The proposed external source of 
information or surrogate is a stereo camera observation of the anterior surface of the torso. Previous similar 
approaches typically estimate internal deformation via a deterministic map which can be found from regression. 
In contrast, the approach of this paper applies recursive Bayesian estimation to explicitly account for 
uncertainties in the estimation process. In recursive Bayesian estimation, two models are used : a model of 
temporal evolution of internal deformation and correspondence model between the torso surface and internal 
deformation. The proposed estimation framework is evaluated on respiratory motion obtained from 4D MRI. 
Based on the evaluation, recursive Bayesian estimation of respiratory induced internal motion is found to 
outperform deterministic mapping from the torso surface. The promising results suggest further extension on its 
application for clinical use.      
 
Keywords: Nuclear Medicine Imaging, Respiratory Motion, Recursive Bayesian Estimation, Deterministic Map  
 
INTRODUCTION 
 
Nuclear medicine (NM), especially in the form of 
PET imaging, has come to be recognized as an 
imaging modality with high sensitivity and 
specificity in the detection, diagnosis and staging of 
different types of cancerous lesions (Sharma, et al., 
2008). However, one of the major issues to be 
overcome to enable high resolution imaging is the 
effect of respiratory motion on the resulting image 
(Daou, 2008). 
 
Respiratory motion dominates motion artifacts 
when imaging the torso (Keall, et al., 2006). All 
methods rely on an assumption or estimate of 
respiratory motion during NM image acquisition. 
The assumption or estimate of respiratory motion 
can be based on three broad categories of 
information sources: 
 
• The same NM acquisition data, 
• Dynamic volumetric imaging modalities such 

as 4D CT (Computed Tomography) or 4D MRI 
(Magnetic Resonance Imaging) (Chun, et al. 
2012), and 

• External sources or surrogates of respiratory 
motion. 

 
 

The use of the same NM acquisition data, imposes 
the low spatial resolution of the data in motion 
correction (Chun, et al. 2012), On the other hand, 
respiratory motion found with an additional dynamic 
volumetric imaging modality may not be directly 
applicable for motion correction of NM imaging data 
(Liu, et al., 2011). This paper thus considers the 
approach of using an external source of information 
or surrogate except that a recursive Bayesian 
estimation approach is used. This is motivated by 
the fact that respiratory motion has been shown to 
exhibit complex behaviour (Alnowami, et al., 2010). 
Therefore, recursive Bayesian estimation is ideal 
as all uncertainties can be explicitly taken into 
account. This is in contrast to deterministic 
mapping which has been previously adopted when 
using an external source of information to infer 
internal respiratory motion of the torso. 
 
In a practical application of this approach, the 
models used in recursive Bayesian estimation 
(RBE) are found outside of NM acquisition during a 
motion analysis or model training stage. This is 
proposed to be a low dose 4D CT sequence as this 
approach focuses on patient-specific models. The 
estimated organ deformation can then be used to 
correct respiratory motion artifacts of the acquired 
NM image. 
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Table 1.  Comparison of mean error in mm for RBE and deterministic mapping 

Sequence Direction Mean Motion 
(mm) 

Method 
RBE Deterministic Map 

Type Error Type Error 

1 Forward 2.350 SIR (LT) 0.635 KR 0.799 
Reverse 2.237 SIR 0.862 KR 1.349 

2 
Forward 2.925 UPF 0.797 KR Opt. 0.962 
Reverse 3.861 SIR (LT) 0.818 ε-SVR Opt. 1.005 

 
 
 
IMPLEMENTATION AND EVALUATION 
 
For the purpose of this study, two 4D MRI 
sequences of 10 volumes each are used. For each 
sequence, one respiratory cycle is chosen as 
training to build models while the rest of the 
sequence is used as test data to evaluate the 
accuracy of estimates from the built models. Each 
sequence may be used in both forward and reverse 
time. Details of the data as well as that of the 
models in RBE and deterministic mapping used as 
an alternative is available in Abd. Rahni, et al., 
2013.  
 
 
RESULTS AND DISCUSSION 
 
The accuracy of RBE and deterministic mapping is 
quantified by the deviation of the estimated 
deformation from deformation found by registration. 
The mean error in mm, averaged over all time 
points and all voxels in the chosen organs is shown 
in Table 1. Only the best RBE and the best 
deterministic map is shown. 
 
In Table 1, the sampling importance resampling 
(SIR) is the simplest particle filter (PF). LT signifies 
that a linear transition model is used instead of the 
best kernel model, whereas the unscented PF 
(UPF) utilizes an unscented Kalman filter. For all 
PFs, 1000 particles were used. On the other hand, 
the deterministic maps used are the kernel 
regression (KR) map as well as the epsilon support 
vector regression (ε-SVR) map. “Opt.” signifies 
optimized model parameters used, otherwise 
heuristic parameter values are used. 
 
The results in Table 1 thus show that the best RBE 
outperforms the best deterministic map for each 
evaluation set, although the same types of 
underlying models are used in both methods. This 
can be attributed to RBE having an additional 
temporal model while also explicitly accounting for 
uncertainties. In this case, the uncertainties in the 
models’ state and are observable. 
 
 
 
 
 

 
 
CONCLUSION 
 
The promising results suggest further development 
and evaluation that is more applicable to the clinical 
case. This will be realized with more 4D datasets 
and models that can be more realistically employed 
and generalized to more varied situations.  
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ABSTRACT 
 
Muscle fatigue is the long-lasting deterioration of a performance of the human operator to create force. Walking 
fast can cause muscle fatigue and it is incurable when the level of fatigue is high. There are many spectral 
variables that can be used to determine muscle fatigue during gait. Out of these variables, the amplitude and 
frequency of the surface EMG signal provide a more accurate reflection of motor unit pattern. In this research, 
Empirical mode decomposition (EMD) and wavelet Transform is applied to the surface EMG (SEMG) signal for 
realizing the fatiguing contraction during human walking exercise. In this study, RMS, IAV and AIF values were 
used as spectral variables, which extensively identifies the difference between fatigue and normal muscle when 
using EMD method compared with other different wavelet functions (WFs). Furthermore, the outcome also 
proves that the SEMG amplitude and frequency momentously changes from rest position to maximum 
contraction position. This research reports on the effectiveness of EMD-based filtering method applied to the 
surface EMG (SEMG) signal as a means of achieving reliable discrimination of the muscle fatigue. 
 
Keywords: Electromyography, EMD, RMS, IAV, AIF, Wavelet transforms. 
 
INTRODUCTION 
 
Electromyography signal is the representation of 
electrical currents generated in muscles during its 
contraction representing neuromuscular activities. 
The Surface EMG (SEMG) signal measure the 
muscle condition (fatigue or non-fatigue) at different 
movement position by measuring the electrical 
stimulation in the muscle.   
 
Muscle fatigue is a long lasting reduction of the 
ability to contract and it is the condition when 
produced force is reduced [Al-Mulla, 2011]. Many 
researchers use different types of methods for 
analyzing the SEMG signal during localized muscle 
fatigue including the following: Time frequency 
analysis, Principle component analysis, Wavelet 
Transform (WT), Higher Order Statistics 
(HOS),Frequency band analysis [Wakeling et al. 
2009,da silva et al.,2008, Tscharner et al, 2002,Hossain 
et al.,2008]. Both the techniques of HOS and WT 
were suitable for SEMG signal processing and 
these methods remove Gaussian noise (recorded 
noise) effectively. M. S. Hussain et al. showed that 
mean power frequency significantly increases when 
the muscle contraction level (from low contraction 
level to high contraction level) increases in SEMG 
[Hossain et al., 2008].In this study, Empirical mode 
decomposition and different Wavelet functions are 
used to decompose the SEMG signal, which are 
 

collected from rectus femories muscle during 
different walking conditions(Slow to fast).To 
analyze the amplitude components of the EMG 
signal, the Root mean square value (RMS) and 
Integral of absolute value (IAV) are the most 
important parameters. RMS is the most widely 
used and preferable parameter, which reflects the 
physiological activity in the motor unit during 
contraction and at rest [Fakuda et al.,2010].  
 
In this study, Average Instantaneous Frequency 
(AIF) is used as a parameter for analyzing the 
surface EMG signal during muscle contraction after 
processing by EMD method and different types of 
wavelet transform method.   
 
 
RESULTS AND DISCUSSION 
 
The effectiveness of different methods in the 
experimental signals was analyzed by monitoring 
RMS, IAV and AIF parameters. Figure 1 represents 
the RMS value (in µv) of the nine-trial walk for 
different Wavelet functions and EMD method. In 
the case of SEMG, the wavelets include  are 
Daubechies ‘db2’, ‘db6’ ,‘db8’, ‘db44’and ‘db45’ and 
Symlet functions (Sym4 and Sym5) are suitable for 
denoising the signal [Mark et al.,2000,Hossain et 
al.,2012].  
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Fig. 1 RMS values of different walking tryout using EMD and 

different Wavelet functions 
 

 
Fig. 2 IAV values of different walking tryout using EMD and 

different Wavelet functions 

 
Fig. 3 AIF values of different walking tryout using EMD and 

different Wavelet function 

The RMS (in µv), IAV values (in µv) and AIF values 
(in Hz) of experimental signals of different walking 
exercises are represented in fig 1, 2 and 3. From 
these figures, it is observed that the EMD-based 
filtering method gives the best result compared with 
other wavelet functions filtering method on average 
during normal walking exercise. Therefore, it can 
be seen from the above results that the best 
method used to process SEMG signals is the EMD 
method with respect to other different Wavelet 
methods during gait. 
 
 

CONCLUSION 
 
The result of this research demonstrates that the 
difference between the SEMG corresponding to 
relax and maximum contracting muscle is 
significantly identified when using EMD-based 
filtering method compared with other Wavelet-
based denoising method at different functions. 
During fatiguing contractions in rectus femories 
muscle, the surface EMG manifestations of muscle 
fatigue differed in magnitude for amplitude and in 
frequency. The study suggests that promoted 
muscle contraction position (relaxed position to 
maximum position) leads to an expansion in RMS 
value, IAV and AIF value. In this study, EMD Model 
simulations confirm that the fatiguing contraction 
changes can cause the observed changes in EMG 
amplitude and instantaneous frequency. In further 
studies, the application of EMD method for other 
muscles during gait can be explored. 
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ABSTRACT 
 
An experimental machine vision apparatus was used to identify and sort recyclable plastic bottles sliding on 
a tilted plane. A prototype singulating device was installed before the image acquisition area, in order to 
deliver one bottle at a time to the identification and sorting system. Colour images were taken with a 
commercially available webcam and the recognition was performed by homemade software, based on the 
shape and dimensions of object images. The identification was fulfilled by comparison of the geometrical 
data of the bottle image with the data stored in an existing database. New occurrences, corresponding to 
non-identified bottles, were stored in the database then manually verified in order to avoid duplicates in the 
database. Thus conceived, the database is meant to automatically increase in size and the system to 
become more complete and independent. The identified bottles were introduced into a tilted slide then 
deflected by opening a suitable lateral gate for sorting in accordance to the plastic type. The identification 
and sorting system was tested so far on a set of 150 different bottles of 5 different kinds of plastic of various 
sizes. Up to date, an efficiency of 97% was observed for the image and pattern recognition system, with 
shortcomings only due to very poor lighting conditions, while the hardware system showed no particular 
breakdowns after thousands of cycles. 
 
Keywords: computer vision, pattern recognition, sorting, plastic bottles 
 
INTRODUCTION 
 
Recycling of waste plastic materials has become 
a standard industrial procedure for economic and 
environmental reasons (Stewart, 2008). Used 
plastic packaging, which forms the largest part in 
the stream of recyclable plastic, is made of 
different types of resin (Coltro et al, 2008). In 
recycling plants, plastic needs to be sorted 
according to the resin category. This is an 
important step due to the fact that in order to 
recycle plastic materials, pure streams of resin 
must be obtained for further manufacturing 
processes. Inefficient sorting could also lead to 
exposing Chlorine-based resins to thermal 
treatments that would engender the release of 
hydrochloric gases (Scott, 1995). 
In modern recycling plants plastic containers are 
sorted according to the resin type, where 
recognition is usually performed by means of IR, 
UV, X-ray detectors, or manually (Kopardekar et 
al., 1993). Automated sorting systems can treat 
large volumes of plastic materials efficiently with 
minimal human intervention but will require high 
investments in specific technologies. Manual 
sorting which generally relies on plant personnel 
for visual identification and manual extraction of 
the plastic containers however may not be a 
suitable solution for plants with a large throughput, 
thus reducing the efficiency of the process. 
Nevertheless, in many developing countries 

human labour is still cost effective when 
compared to the investment for automated 
systems, and manual sorting in recycling plants is 
still the preferred procedure (Scavino et al., 2009). 
 
In this study, we propose using a prototype for 
plastic bottles identification and sorting. The 
development of this automatic sorting system 
uses available image processing techniques, in 
which images of the bottles are digitized, pre-
processed with standard filtering algorithms and 
then analyzed to extract meaningful features of 
the objects in the image. The classifying process 
requires the comparison of the extracted features 
with those present in a database. While requiring 
a database where the features of a large number 
of bottles are stored, this technique is automated, 
fast and inexpensive. 
The structure of the main handling system is 
shown in Figure 1. The design of the system was 
developed with distribution speed in mind.  The 
singulated bottles are dropped into the image 
acquisition area, where the image is taken by 
means of a standard webcam. A dedicated 
software extracts geometrical parameters (in pixel 
units) such as length, width, area, perimeter 
shape, moments of inertia with respect to the 
principal axes. Once the image features were 
calculated, three methods were used for pattern 
recognition, namely Euclidean distance in the 5-
dimentional space of the above features, total 
square error between perimeter profiles and 
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neural network based identification. However, all 
methods would also assign to each target bottle a 
score which was summed in case of lack of 
unanimous recognition. The target bottle with the 
highest sum was considered to be the final 
choice. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. The layout of the sorting system 
 
The prototype relies on a steeply tilted slide to 
deliver the bottles to the extraction area. The side 
walls of the slide include up to 6 gates which can 
open and deflect the trajectory of the bottles 
toward the appropriate collection bin. Each type of 
plastic is assigned to one gate, so each one is 
responsible for the collection of only one type of 
plastic bottle. One additional gate is positioned 
towards the top of the slide and separates the 
image acquisition area from the distribution part of 
the system. This gate is meant to open after the 
image recognition system completed the 
identification and classification of the bottle. At the 
same time, the automated system opens the 
appropriate sorting gate. All gates are operated by 
a pneumatic system, where the valves are 
computer controlled. 
 
RESULTS AND DISCUSSION 
 
The size of the database, i.e. the number of 
recorded specimens, does not appear to influence 
the speed of the whole procedure, as it consists of 
a sort of “table lookup”. Most of the computing 
time is taken up by the image processing phase. 
When considering the accuracy of the final 
classification for each kind of bottle, all the 
techniques combined provided around 97% of 
correct identification, with smaller values of 
around 80% in  
 

 
cases of poor lighting conditions. In such cases, 
failure in the procedure would generally be due to 
the lack of edge identification rather than during 
the pattern recognition phase. 
The results of the identification accuracy are 
reported in Table 1, considering each technique 
separately. The results indicate that the neural 
network technique provides the best success 
rates, followed by the geometrical features of the 
binarized images. The success of the neural 
network is supported by its resiliency to 
measuring errors of the geometry of the bottles in 
the binarized image. As far as the plastic type is 
concerned, most of the identification mismatches 
observed for the kind of bottles related to very 
similar PET specimen, namely the group of half-
litre water bottles. For this reason, many of these 
bottles were considered to be part of a single 
class. Consequently, the final classification in 
terms of the material type would yield success 
rates just short of 100%. 
 

Table 1. Classification success rates for various techniques 

Feature Accuracy 
Geometric dimensions 92% 
Cartesian perimeter 83% 
Polar perimeter 83% 
Neural network on polar perimeter 95% 
All techniques combined 97% 
 
CONCLUSION 
 
This study has shown the successful 
implementation of a plastic bottle identification 
and singulation system. By combining all 
recognition techniques together, the success rate 
of positive identification is about 97% for the 
species of bottles and almost 100% for the plastic 
type. The overall computing time of 80ms is 
comfortably short for real-time industrial 
applications. 
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ABSTRACT 

 
This paper presents a power quality analysis on the negative impact of electric vehicle station (EVS) and 
renewable energy-based generators (REGs), including wind turbine, photovoltaic and fuel cell power 
generation units on a 16-bus distribution system under different loading and weather conditions. The system is 
modelled using the MATLAB/Simulink software and the simulation results indicated that the presence of high-
penetration EVS and REGs can cause power quality problems such as frequency and voltage fluctuations in 
distribution systems.      
 
Keywords: electric vehicle stations; fuel cell; photovoltaic; power quality; renewable energy; renewable energy 
generator; wind farm.  
 
INTRODUCTION 
 
Considering the environmental issues related to 
conventional power plants, especially CO2 
emission, utilities and customers have widely 
accepted the use of pollution-free renewable 
energy-based generators (REGs). Economic and 
operational advantages provided by REGs for 
distribution systems include the power balance 
during peak demand, decreased occurrence of 
power interruptions and so on (Xia et al. 2010). 
Despite these advantages, the increasing use of 
scattered and time-varying hybrid REGs can result 
in a bidirectional power flow, which may either 
improve or worsen power quality related problems, 
protection, and stability (Abdel-Majeed et al. 2011). 
Electric vehicle (EV) technology and electric vehicle 
stations (EVS) are rapidly developing to reduce oil 
dependence and minimize greenhouse gas 
emissions (Deng et al. 2011). The influence of EV 
and future EVS on system performance highly 
depends on the charging scenario, therefore 
accurate assessment of the possible impacts of 
large grid-connected REGs and EVSs on network 
performance before installation is crucial (Xie et al. 
2011). Performing such analysis is important and 
allows utilities to become efficiently equipped to 
solve potential operational issues that REGs and 
EVSs can cause other system components 
(Outhred et al. 2007).  
The present study aims to analyze accurately the  
impact of high-penetration hybrid REGs and EVSs 
on the power quality performance of distribution 
systems. Simulation using MATLAB/ Simulink 
software was conducted on a modified radial 16-

bus test system shown in Figure 1 with distributed 
EVS, wind turbine (WT), photovoltaic (PV), and fuel 
cell (FC) units to study the effects of hybrid REGs 
and EVS on system performance under various 
weather and loading conditions. 
 
 

 

Fig.  1  Single-line diagram of the IEEE 16-bus test system 

 
RESULTS AND DISCUSSION 
 
The IEEE 16-bus test system shown in Figure 1 is 
modelled using the MATLAB/Simulink software to 
investigate the various effects of hybrid REGs and 
EVSs on a distribution system. An 8 MW wind farm, 
a 1.4 MW FC, and a 2.4 MW grid-connected PV 
system are placed at buses 4, 7, and 11, 
respectively. A 2.3 MW EVS is also placed at bus 
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9. The measured frequencies at buses 1 and 2 are 
shown in Figure 2 to show the effects of REGs and 
EVS on the system frequency at different 
penetration levels. These variations escalate and 
exceed the limits (±1%) at higher penetration levels 
because of the active power fluctuations at the PV 
and WT terminals under different weather 
conditions. Fluctuations also occur more frequently 
at bus 2, which is closer to the buses with PV and 
WT installed.  
 

 
Fig.  2  Measured frequencies (A) Bus 1 and (B) Bus 2 

In addition to frequency issue, the sudden active 
power absorption by EVS and the unmanaged 
power produced by FC can interrupt the active and 
reactive power equilibrium of the system. Such 
absorption also causes a voltage drop, as shown in 
Figure 3 at buses 6 and 8. The figure indicates that 
bus 8 experiences a deeper voltage drop because 
of its proximity to EVS compared with bus 6. 
 

 
Fig.  3  Voltage profile (A) Bus 8 and (B) Bus 6 

 
The voltage and current total harmonic distortion 
(THD) of the system buses were measured to 
assess the harmonics generated by the REG and 
EVS inverters. The measurements are presented in 
Table 1. As indicated, the current THD values 
exceed the IEEE Std. 519 limits (12%) at the 
second and third penetration levels. Meanwhile, the 
voltage THD values exceed the limits of 5% at the 
third penetration level because of the absence of a 
proper harmonic filter in the inverters or the 
connection points.  
To mitigate harmonic and under voltage problems, 
it is suggested to install active power conditioning 
devices in close electrical proximity to the REG and 
EVS units so as to manage the exchanged power 

and to control voltage magnitude of the system. 
Proper harmonic filters installed at the inverter 
terminals of REG and EVS systems can also 
reduce the voltage and current THD. 
 

Table 1.  Voltage and current THD 
Penetration 

level Level 1 Level 2 Level 3 

Bus THDV 
[%] 

THDI 
[%] 

THDV 
[%] 

THDI 
[%] 

THDV 
[%] 

THDI 
[%] 

1 1.11 3.17 1.56 4.76 2.39 6.20 
2 0.98 3.40 1.37 5.23 1.97 8.70 
3 0.87 8.97 1.43 9.94 2.19 10.59 
4 1.21 3.33 2.84 5.17 3.91 8.44 
5 1.19 11.28 3.55 17.36 5.04 24.32 
6 1.60 11.17 3.87 15.22 5.20 18.12 
7 1.32 8.97 3.89 12.46 5.12 16.32 
8 2.30 10.98 4.01 13.55 5.17 17.46 
9 2.12 12.34 4.32 16.12 6.56 19.09 

10 0.98 11.12 1.23 15.16 3.70 17.99 
11 1.12 10.33 1.60 14.34 2.79 18.03 
12 3.13 11.23 4.77 14.89 6.83 17.88 
13 2.62 11.15 4.15 13.77 5.48 17.42 
14 0.76 11.10 1.08 14.87 2.68 17.72 
15 1.03 10.30 1.13 14.31 1.90 17.93 
16 0.80 10.31 1.21 14.27 2.33 17.95 

 
 
CONCLUSION 
 
This paper investigates the possible effects of high-
penetration REG and EVS systems on the power 
quality of a distribution system. A radial 16-bus test 
system with distributed EVS, WT, PV, and FC units 
was simulated using the MATLAB/Simulink 
software by considering various weather 
conditions. The results indicated that the installed 
hybrid REG and EVS systems cause frequency 
and voltage variations, voltage sag and harmonic 
distortion, thus creating severe power quality 
problems in the distribution system.  
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Man has always been struggling to organize his residential environment to fit his physical and social 
needs, thereby adapting to his setting fully. To achieve these ends, he makes spatial changes within 
his technical and material means in response to the dictates of his social realm. Nevertheless, his 
natural environment is a crucial factor that determines his choices. Generally, the typical traditional 
house form is influenced by physical, social, and psychological factors. Human choices within the 
physical realm relate to local climate, technology, and basic types readily available. Arab spatial 
identity crisis manifests in the relocation of elites to urban fringes. Other modifications of culture affect 
their lives from extended family residential pattern to rental accommodation for migrants. 
Cumulatively, these elements represent the challenges of adaptability to modernization and 
urbanization. The objective of this research is to determine the adaptability of indigenous Arab house 
typology to its physical and social environments in core Tripoli neighborhoods. It also links physical 
and social determinants of local setting. A qualitative case study research approach is used to 
evaluate the 21st century adaptability determinants of traditional Arab residences in core Tripoli 
neighborhoods. In line with postpositivist epistemology, emergent grounded theory is used to 
triangulate quantitative evidence and field observation. Qualitatively, traditional Arab housing 
adaptation pattern defines domestic space, which in turn determines behavior through territoriality, 
privacy and personal space based on respect for Islamic legislative principles (e.g., ijtihad, which 
refers to the consensus of public opinion). Quantitative analysis results are as follows: first, adaptation 
of the traditional Libyan Arab house (TLAH) to site correlates with its physical features. Second, user 
suitability to TLAH correlates with its social setting. Third, TLAH neighborhood characteristics afford 
user privacy; and user physical environment correlates with the social environment. Physical 
attributes of climatic responsiveness, residential physical characteristics and typology impact on 
housing fitness to its locale. Social order is achieved through spatial segregation. The establishment 
of tradition Arab house (TAH) typology adaptation features has led the thesis to recommend housing 
guidelines for Muslim environments for environmental considerations and peaceful social coexistence. 
Here, a compact housing system adapts to user values of shared facilities and physical hierarchy of 
spaces through innovative private route over the public pathway. 
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Software Defined Radio (SDR) is a program that is used to minimize hardware components in terms 
of software control. SDR replaces the traditional fixed hardware radio with a system that may be 
reconfigured, both during operation to provide greater flexibility and through software upgrades to add 
new capabilities without requiring new hardware. The flexibility offered by SDR plays an essential role 
for radio frequency identification (RFID) system to support various applications. The key to the 
successful adoption of an RFID system depends on the ability to provide authenticity and source-to-
sink integrity of the information collected from RFID tags, transported by readers and processed by 
software. Furthermore, SDR is a feasible solution for RFID transceiver, which can perform different 
functions at different times on the same hardware. In this thesis, a RFID based SDR program and 
simulation model are developed. The model includes modulation, transmission and demodulation with 
match filter. The model based on RFID signal concepts efficiently evaluates the performance of multi-
array phase shift keying (PSK), high data rate Quadrature amplitude modulation (QAM) and pilot 
symbol assisted modulation (PSAM) modulation schemes. The performance of these modulation 
techniques are evaluated when the system is subjected to a number of users as well noise and 
interference in the channel. Additive White Noise Gaussian (AWGN) and multipath Rayleigh fading 
are considered in the channel. The system is analyzed using constellation and eye diagrams for these 
modulation techniques. SDR model is also developed for multiple input single output (MISO) platform, 
which transmits and receives information with more reliable at receiver side. The performance 
evaluation of MISO is tested by bit-error rate (BER) and signal noise ratio (SNR) under fading channel 
for diversified RFID signal with satisfactory results. The degradation was also verified with a different 
roll-off factor. The performance of the developed system, under each technique, had been derived in 
term of BER verses SNR for the range from 4 dB up to 15 dB. Results showed that the developed 
model was found to have a lower performance in transmitted RFID signal using PSK modulation, 
particularly for low SNR value. The developed system also transmitted the RFID signal with the best 
performance using the QAM and PSAM schemes, even with presence of high noise compared with 
other modulation schemes. The simulation results are very encouraging for two different modulation 
(QAM and PSAM), which are shown possible solution for future software defined radio in various 
wireless communication system. Additionally, obtained results showed that the PSAM transceiver 
achieved high level of data transmission accuracy. The performance of the SDR-based RFID system 
is analyzed by comparing input and output waveforms, which demonstrate the effectiveness of the 
system. 
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Hydrogen Production from Photoelectrochemical Water Splitting  
by 

Lorna Binti Jeffery Minggu (P38286) 
Doctor of Philosophy in Chemical and Process Engineering (Ph.D) 

 
Hydrogen is deemed as the future energy carrier, a favorite alternative to today’s limited fossil fuel 
supply. Photoelectrochemical (PEC) water splitting using solar energy has the potential to be the most 
efficient method of hydrogen production. PEC combines the traditional solar hydrogen production 
method using photovoltaic and electrolyzer into a single unit. The most important component in a PEC 
cell is the photoelectrode and semiconductor metal oxides such as TiO2, WO3 dan Fe2O3 have the 
potential as the photoactive material for the photoelectrode. WO3 gives higher photocurrent as 
determined from initial study. WO3 is attracting a lot of attention as photoelectrode because it is stable 
in acidic condition, has suitable band gap and has the potential for low cost application. WO3 
photoelectrode has been prepared by several methods suitable for large scale application to give 
photocurrent and film quality suitable for use in photoelectrochemical reactor. The methods used for 
preparation of WO3 films for the photoelectrode were electrodeposition, solgel casting and deposition 
from commercial WO3 powder. SEM characterization clearly shows that the preparation methods 
influenced the film morphology. XRD characterization also shows that the preparation methods and 
addictives materials influenced the crystallinity of the resulting films, however the crystal phase 
remains the same which is monoclinic. The band gap obtained from the optical study is in the range of 
2.7 eV. Photoelectrochemical water splitting studies for WO3 photoelectrodes prepared by these 
methods were conducted in a photocell with 1 cm2 active surface area. Solgel casting method has 
been found to give suitable characteristic such as high crystallinity, interconnected particles and 
porous structure from the characterization and water splitting study with the photocell. Sol gel method 
is used to prepare the WO3 photoelectrode used in water splitting study with photoelectrochemical 
reactor having 3.5 cm x 3.5 cm active area. The photocurrent obtained which relates to the hydrogen 
produced is between 0.65 mA for 1 cm2 active area dan 6 mA for 3.5 cm x 3.5 cm area. A model for 
photoelectrochemical reactor water splitting system for hydrogen production has been developed with 
control for liquid level and gas pressure in the reactor using Matlab/Simulink software. The model is 
used to simulate the hydrogen produced and also for variation with sunlight throughout the day. 
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Ruthenium-Tungsten Binuclear Complex  as Dye Sensitizer 
for Artificial Photosynthesis Technology 

by 
Khuzaimah Arifin (P42324) 

Doctor of Philosophy in Chemical and Process Engineering (Ph.D) 
 

Transition metal complexes  have been widely used as active photo-redox materials. In artifical 
photosynthesis technology, they have been used as: (i) antenna for light harnessing, (ii) reaction 
center for charge separation and (iii) oxidation and reduction catalysts. Investigation into transition 
metal complex for artificial photosynthesis technlogy is not only limited to monometallic complexes, 
but also into bimetallic and multimetallic complexes. A unique feature of bimetallic complexes is the 
intermolecular energy transfer, which improves the lifetime of interfacial charge separation and the 
power output of regenerative solar cells. This research has successfully synthesized a new 
heterobimetallic complex based on ruthenium and tungsten metals with general formula of 
RuL2(NCS)2WR2 via condensation reaction of cis-[Ru(dmbpy)2NCS2] and cis-[W(S2C2Ph2)2(CO)2] 
complexes. FTIR, CHNS, UV-Vis dan 1H & 13C NMR spectroscopy analysis were utilized in identifying 
the molecular structure. Molecular modeling using density functional theory calculation was used to 
develop the geometry structure and characterization. Electrochemical and light absorption analysis 
showed that the properties of RuL2(NCS)2WR2 bimetallic complex was different from its monometallic 
starting materials. Performance characterization of this bimetallic complex for potential application in 
PEC water splitting was investigated through molecular modeling calculation as well as experimental 
work. Photoelectrochemical investigation was performed in two system: homogeneous and 
heterogeneous. Photocurrent measurements in homogeneous system were performed in a mixed of 
water- DMF solvent with a ratio of 4:1 in the cell using three-electrode system: titanium dioxide as the 
working electrode, platinum wire as the auxiliary electrode and Ag/AgCl as the reference electrode. 
Current density generated by the bimetallic complex was higher than by an N3 commercial dye, which 
showed the bimetallic complex donated more electrons. However, the photoenergy current of the 
bimetallic complex was lower than the N3. In the heterogeneous system, measurements were 
performed on complexes that had been absorbed on titanium dioxide film. Due to the absence of 
anchoring functional groups in the bimetallic complex, the absorption on the TiO2 film was a physical 
absorption. The current density collected by the TiO2 sensitized by bimetallic complex in water 
solution containing sodium sulphate was lower than by the TiO2 sensitized by N3. This was due to 
charge transfer from physical adsorption process was less effective compared to adsorption by 
chemical bonding of N3 commercial dye. Geometry structure of the bimetallic complex was 
successfully built using molecular modeling calculation. Molecular orbital configuration, optical 
properties and processes of electron excitation from HOMO to LUMO was determined using 
computational simulation. 
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 Design of Flash Analog-To-Digital Converter for  
High Speed and Low Power Application 

by 
Mohammad Jafar Taghizadeh Marvast (P45940) 

 Doctor of Philosophy in Electrical, Electronic and Systems Engineering (Ph.D) 
 
Current demand in radar and satellite communications requires high speed and low power flash 
analog-to-digital converter (ADC). High speed ADC needs a fast comparator, a high-speed encoder, 
optimized ladder, and a fast sample and hold (S-H) circuit which are equally important. Apart from 
that, supply voltage, gain, voltage swings, bandwidth, distortion, input offset, linearity, overdrive 
recovery and other parameters may be significant in the design of flash ADC. In practice, those 
parameters are not only equally important but also interrelated with each other, thus trade-off between 
these parameters lead to a multi-dimensional optimization problems. Such trade-off throughout the 
design process requires intuition and experience to reach an acceptable compromise. Any 
improvement in flash ADC will significantly improves the current ADC technology. This thesis 
proposes new design techniques for high speed and low power applications to produce a 4-bit 7 GS/s 
CMOS high speed flash ADC. Two new comparators are proposed to improve ADC performance. A 
fully differential comparator consisting of three stages using a new structure (domino CMOS logic) is 
utilized. Each part of the flash ADC incorporates technique to further improve its performance. In the 
analog section, ballast capacitance is used to reduce reference voltage deviation at each tap of the 
reference ladder. This is also an effective technique to reduce thermal noise in the ladder network. 
Furthermore, an averaging technique is applied to reduce the mismatch impact in comparator arrays. 
This technique also improves signal-to-noise ratio and static errors induced due to the amplifiers’ 
offset error. Two main contributions of this thesis are the design of high speed and low power 
comparator which enables the design of a low power and high speed flash ADC. To date, the 
comparator using CMOS process with the speed of 20 GS/s and comparator utilizing BiCMOS 
process with the speed of 12.5 GS/s clocked the highest speed in the world. The analyses and 
simulation results were obtained by using 130 nm, 90 nm, 65 nm and 45 nm CMOS technology, SOI 
process and 120 nm BiCMOS process. Indeed, the flash ADC also achieves lower power 
consumption compared to earlier designs. The flash ADC is able to operate with 1 V peak-to-peak 
input range and consume only 18.68 mW. The predicted performance is verified by analyses and 
simulations using HSPICE tool. 
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Cardiac Motion Profile Using the Optical Flow Method  
To Assist Abnormalities Diagnosis 

by 
 Slamet Riyadi (P44146) 

 Doctor of Philosophy In Electrical, Electronic And Systems Engineering (Ph.D) 
 
Heart attack, which is caused by coronary heart disease, is a leading cause of death all over world. 
Typically, early detection of the disease is by observing abnormalities of cardiac motion using an 
ultrasound image processing system. However, since the quality of ultrasound images is low and the 
cardiac motion itself is complex, the required information is not easily obtained, thus making it difficult 
for the physician to diagnose cardiac abnormalities. Therefore, the main objective of this research is 
to develop a computerized method to create cardiac motion profile to assist physicians in diagnosing 
cardiac abnormalities. The development of the computerized method to create cardiac motion profile 
involves three important steps, namely, echocardiography image enhancement, cardiac motion 
detection and cardiac motion feature extraction to develop the cardiac profile. For the 
echocardiography image enhancement, a new filtering technique known as Quasi-Gaussian Discrete 
Cosine Transform (DCT) filter has been proposed. As for the cardiac motion detection, this research 
proposes an optical flow based technique using modified local smoothness criteria. Next, for the 
feature extraction of cardiac motion, the following approaches were considered: 1) segmental 
boundary motion profile, 2) divergence based motion profile and 3) magnitude criteria based motion 
profile. Results obtained showed that the Quasi-Gaussian DCT filter produced a better result 
compared to the results obtained using other filters such as mean, median and Frost filter. As for the 
optical flow method, results using modified local smoothness yielded more accurate vector flows 
compared to the results obtained using the Horn-Schunk, Lukas-Kanade and Brox techniques. Next, 
the cardiac motion profile that has been created was evaluated by a panel of jury who are doctors 
themselves. Through visual inspection, the jury comfirmed that the profiles consist useful and more 
accurate visual motion flow information in assisting diagnosis. In conclusion, this research has 
successfully developed a computerized method to create cardiac motion profiles that are able to 
assist doctor in diagnosing cardiac abnormalities. 
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Processing and Properties of Epoxy-Carbon-Carbon Nanotube Composites 
by 

 Hendra Suherman (P42529) 
Doctor of Philosophy in Mechanical and Materials Engineering (Ph.D) 

 
The high demand for high performance conductive polymer composite especially for application as 
bipolar plate in the Polymer Exchange Membrane Fuel Cell (PEMFC) show the importance of its use. 
The electrical conductivity of bipolar plate must be more than 100 S/cm as proposed by Department 
of Energy US for PEMFC more  commercial competitiveness.  Although the research on these 
materials has been conducted, there has been few studies on the processing and properties of epoxy-
carbon-carbon nanotube composites.  This study focused on the effect of addition of synthetic 
graphite (SG) as the primary filler, carbon nanotubes (CNTs) or carbon black (CB) as a secondary 
filler and the effect of processing parameters on the in-plane and through-plane electrical conductivity, 
the flexural strength, and the density of of the resulting epoxy (EP) based composites.  The mixtures 
of EP and conductive fillers were prepared by melt compounding using an internal mixer, followed by 
compression molding. The electrical conductivity of single filler SG/EP composites is relatively low, 
only 50 S/cm (in plane) and 40 S/cm (through plane) on 80 wt.% loading of SG. The combination of 5 
wt.% CNTs as a secondary filler on CNTs/SG/EP nanocomposites showed that the electrical 
conductivity, flexural strength, and density are 180 S/cm (in-plane),  73 S/cm (through-plane), 48 
MPa, and 1.73 g/cm3 respectively. CB/SG/EP composite at the same filler loading concentration  
achieved 150 S/cm (in-plane), 55 S/cm (through-plane), 38.8 MPa, and 1.76 g/cm3. The electrical 
conductivity of multi filler CNTs/SG/EP nanocomposites at composition (5/75/20) is 260% higher 
compared to single filler SG/EP at curing pressure 1800 Psi, curing temperature 1500C and curing 
time 90 min.  Additional small amount of CNT gave significant increment in the electrical conductivity. 
This is caused by the CNTs high surface area (250 m2/g) being able to form conductive network and 
bridge between graphite within polymer matrix.  SEM images show that the nano particle size are 
effective to fill voids during the forming process. Also CNTs with long tubular shapes facilitate to 
produce conductive path between the bigger particle size of SG.  It can increase particle contact of 
the filler and finally increase the electrical conductivity.  The simultaneous optimization by Taguchi 
Method was conducted on CNT/SG/EP nanocomposites materials at composition 5/75/20. The 
electrical conductivity and flexural strength of CNTs/ SG/ EP nanocomposites are 153 S/cm (in plane) 
and 34 MPa (flexural strength), respectively. The simultaneous optimization parameters shows that 
the electrical conductivity (in plane) is decreased 15%, but  minimizes the fabrication time from 90 to 
60 minutes.  Performance test of single stack PEMFC showed that the electrical conductivity 
significantly influence the current density. The current density is increased with increasing electrical 
conductivity of the bipolar plate. 
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Modified Particle Swarm Optimization and Gravitational 
Search Algorithm for Slope Stability Evaluation 

by 
 Mohammad Khajehzadeh Ravizi (P49190) 

 Doctor of Philosophy in Civil and Structural Engineering (Ph.D) 
 
The stability assessment of earth slope is one of the fundamental problems in geotechnical 
engineering and may be addressed using both deterministic and probabilistic approaches. The 
deterministic analysis of slope stability basically involves the calculation of safety factor for trial slip 
surfaces and search for a slip surface yielding the lowest factor of safety. Slope stability problems are 
characterized by many sources of uncertainties, and deterministic methods are unable to handle the 
uncertainties in the analysis.  The probabilistic approach is a natural choice for this type of analysis, 
because it allows for the direct incorporation of uncertainties into the analytical model. In this 
approach, safety of a slope is measured by the reliability index or by the probability of failure. The 
problem of searching the minimum factor of safety and minimum reliability index of earth slope is a 
complex optimization problem with the presence of several local minima points and an appropriate 
optimization technique allows a mathematically reliable search for the problem. The prime objective of 
this thesis is to propose two modified optimization algorithms namely modified particle swarm 
optimization (MPSO) and modified gravitational search algorithm (MGSA) with the purpose to 
enhance the feasibility, solution quality and convergence speed of the original algorithms. In addition, 
the proposed techniques are implemented for the stability assessment of earth slopes and search for 
the critical deterministic and probabilistic slip surfaces. In this study, the factor of safety is formulated 
using a concise approach of the Morgenstern and Price method and the advanced first-order second-
moment (AFOSM) method is adopted as the reliability assessment model. Sensitivity analysis is 
conducted to assess the effect of soil strength parameters and probability distribution type on the 
reliability of earth slope. The performance comparison of the algorithms on a suite of well-known 
unimodal and multimodal benchmark functions indicated that the modified algorithms could improve 
the results more than 80% in certain cases. The statistical analyses also showed that, standard 
deviation of the results obtained by the new methods were significantly lower than those evaluated by 
the original algorithms, indicating stability and reliability of the modified techniques. Moreover, the 
results comparison in terms of the minimum factor of safety and minimum reliability index demonstrate 
that the presented methods could enhance the results up to 5%. In other words, the new methods 
could predict a more critical failure mechanism with a lower factor of safety and reliability index. 
Finally, sensitivity analysis revealed that the cohesion intercept and friction angle of soil have 
significant influence on the reliability of earth slope. It is also concluded that the reliability indexes 
evaluated with normally distributed random variables are slightly lower than those calculated with 
lognormally distributed variables. 
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Application of Artificial Intelligence Techniques For Water Quality Prediction 
by 

 Ali Najah Ahmed (P52307) 
 Doctor of Philosophy in Civil and Structural Engineering (Ph.D) 

 
Modelling water quality parameters is important in any aquatic system analysis.  Conventional 
modelling approaches rely on datasets that require time-consuming processes and large amount of 
unknown input data. Artificial Intelligence (AI), a flexible mathematical structure, can identify complex 
non-linear relationships between input and output data. Johor River Basin is significantly degrading 
due to various development and human activities. Thus, implementing a water quality prediction 
model, as a powerful tool for a better water resource management, is crucial. Several modelling 
methods were applied; Multi Layer Perceptron Neural Networks (MLP-ANN), Radial Basis Function 
Neural Networks (RBF-ANN) and Adaptive Neuro-Fuzzy Inference System (ANFIS). Data from 
monitoring stations and experiment might be polluted by noise signals due to systematic and random 
errors. These noisy data make predicting a relatively difficult task. Therefore, an augmented Wavelet 
De-noising Technique with Neuro-Fuzzy Inference System (WDT-ANFIS), based on historical data of 
water quality parameter, was suggested. The water quality parameters in the domain of interests are 
dissolved oxygen (DO), biochemical oxygen demand (BOD), chemical oxygen demand (COD), 
suspended solid (SS), ammoniacal nitrogen (AN) and pH. Three evaluation processes were used to 
determine the effects on the model; The first assessment process was based on partitioning the 
neural network connection weights in order to determine the relative importance of each input 
parameter in the network, whereas the second and third assessment processes determined the most 
effective input to construct the models using a single and various possible combinations of 
parameters, respectively. Two scenarios were introduced; Scenario 1 was to construct prediction 
model for water quality parameters at each station, while Scenario 2 was to construct prediction 
model based on the value of same parameter at previous station (upstream), and both were based on 
the value of the twelve input parameters. The WDT-ANFIS was verified based on field data from 
2009-2010. The WDT-ANFIS model outperformed all the proposed models and improved predicting 
accuracy for all water quality parameters. Scenario 2 performed more adequately than Scenario 1 
with significant improvement ranging from 0.5% to 5% for all water quality parameters at all 
stations.The verification of the proposed model showed that the model satisfactorily predicted all the 
parameters (R2 values equal or bigger than 0.9). 
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Biohydrogen Production from Oil Mill Effluent 
Through Dark Fermentation Using Anaerobic Mixed Culture 

by 
Marzieh Badiei (P 39707) 

Doctor of Philosophy in Chemical and Process Engineering (Ph.D) 
 
The feasibility and performance of hydrogen production from Palm Oil mill effluent (POME) as high 
strength organic wastewater through dark fermentation using anaerobic mixed culture of bacteria at 
mesophilic (37ºC) temperature was investigated in batch and sequencing batch systems. The 
preparation of active and stable mixed microflora, investigating the optimum initial pH for fermentative 
converting of POME to hydrogen, evaluation of sustainability of continuous hydrogen production from 
POME in an anaerobic sequencing batch reactor (ASBR) by determining optimal operating condition 
of hydraulic retention time (HRT) were the main objectives of this research. Greater potential of this 
study was coupling of renewable energy production and wastewater treatment. POME, the most 
abundant waste in Malaysia, is used as substrate for production of hydrogen. However; carbohydrate 
content of POME including 6-10% lignocellulosic compounds are complicated in nature and difficult to 
be completely biodegraded. Seed sludge, obtained from anaerobic pond of a Palm Oil processing mill 
which was pre-treated at 85ºC, was used as anaerobic mixed microflora. Pre-treatment of anaerobic 
sludge inactivates the methanogens and enhances the hydrogen productivity of culture. Repeated 
batch experiments were individually conducted in 250 ml Duran bottles to evaluate the effect of initial 
cultivation pH and nitrogen content of substrate on hydrogen production by anaerobic mixed bacteria. 
Hydrogen production proved to be higher and more stable at initial pH of 6.5-7.0. At this initial 
cultivation pH, the biogas comprised 22% of hydrogen with a hydrogen yield of 53 ml H2/ g COD 

removed. Analysis of kinetic models developed from Gompertz equations showed that pH had a 
profound effect on  kinetic parameters for hydrogen production including length of lag phase, 
hydrogen production rate (HPR) as well as substrate utilization rate. Addition of external nitrogen 
source to substrate revealed a positive impact on both hydrogen production capability of biomass and 
biomass growth. The 5 Litres anaerobic sequencing batch reactor (ASBR) system was operated at 
progressively decreasing HRTs of 96, 72, 48 and 36 hours and over a wide range of OLRs of 5, 6.6, 
10 and 13.3 g COD/L/day at 37ºC and pH 6.5-7.0. High performance of the ASBR at HRT of 72 h was 
accompanied with maximum hydrogen production rate of up to 6.7 L H2/L/d, hydrogen yield of 0.94 L 
H2 / g COD removed and hydrogen percentage of up to 50% with the absence of methane which strongly 
validated the feasibility of fermentative H2 production from POME using ASBR system. The formation 
of low volatile fatty acid concentration confirmed the stability of ASBR in the HRT ranges. It was 
observed that variation in HRT and OLR strongly affected hydrogen production capability. In addition, 
the COD removal efficiency which reached 37% with OLR of 6.6 g COD/L/d, confirmed the efficiency 
of operation. POME sludge is potentially a diverse microflora and operations at a progressively 
decreasing HRT, consequently resulted in bacterial and population diversity. Based on the PCR 
analysis and biochemical profiles the isolated colonies from each operating condition were mostly 
affiliated with Clostridia species. An excellent H2-producing bacterial species identified as Clostridium 
acetobutyricum was dominated in culture with the best H2 producing performance at HRT 72h. 
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High Efficiency Thin Film Amorphous and Mandocrystalline  
Silicon Solar Cells: Modeling, Fabrication and Characterization 

by 
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Doctor of Philosophy in Electrical, Electronic and Systems Engineering (Ph.D) 
 

The efficiency of a solar cell can significantly be increased with the improvement of material 
properties and associated designs. AMPS-1D (Analysis of Microelectronic and Photonic Structures) 
simulation technique has been adopted to design and optimize the cell parameters prior to fabrication. 
In this work, single and multi-junction solar cells based on hydrogenated amorphous (a-Si:H) and 
microcrystalline silicon (µc-Si:H) are analyzed by using AMPS-1D simulator. The investigation has 
been made based on important model parameters such as thickness, doping concentrations, 
bandgap and operating temperature. The efficiency of single junction a-SiO:H, a-Si:H, and µc-Si:H 
solar cells have been found to be 19.73%, 19.62% and 12.30%, respectively after parametric 
optimization. The temperature gradient found for a-SiO:H and a-Si:H have been -0.18%/0C and -
0.23%/0C, respectively, which indicates a-SiO:H to be more stable than a-Si:H at higher operating 
temperature. These optimized structures of a-SiO:H, a-Si:H and µc-Si:H based solar cells have been 
used as the top, middle and bottom cell to design multijunction a-SiO:H/a-Si:H/µc-Si:H solar cell that 
achieved the highest efficiency of 21.07% with the lowest temperature gradient of -0.17%/0C. The 
numerically designed and optimized a-SiC:H/a-SiC:H-buffer/a-Si:H/a-Si:H solar cells have been 
fabricated by using PECVD (plasma enhanced chemical vapor deposition) where the best initial 
conversion efficiency of 10.2% has been found (Voc= 0.88 V, Jsc= 15.57 mA/cm2 and FF= 0.73) as 
noteworthy result. The quantum efficiency (QE) characteristic shows the cell’s better spectral 
response in the wavelength range of 400 nm-650 nm, which proves it to be a potential candidate as 
the middle cell in an a-SiO:H/a-Si:H/µc-Si:H structure. Moreover, various amorphous silicon (a-Si) 
layers have been deposited by sputtering technique for cost minimization. These thin films have been 
characterized with Atomic Force Microscopy (AFM) and X-Ray Diffraction (XRD). The AFM results 
showed the roughness RMS value for p, i, n and pin layers as 4.22 nm, 4.25 nm, 2.41 nm and 2.88 
nm, respectively which indicate the films quality to be acceptable for high efficiency cells.  The growth 
pattern as found in XRD indicates that the films are in amorphous nature. The sputtering system has 
not been facilitated with hydrogen for the passivation of dangling bond of amorphous silicon (a-Si) to 
make it hydrogenated (a-Si:H). Therefore, complete cell fabrication by low cost sputtering deposition 
process could open the window as the potential future prospect of the study. 
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Drinking Water Treatment Using Biological Aerated Filter (BAF) System 

by 
Hassimi B Abu Hasan (P44331) 

Doctor of Philosophy in Chemical and Process Engineering (Ph.D) 
 

The problem of ammonia (NH4
+-N) and manganese (Mn2+) in drinking water treatment plant (DWTP) 

has caused a water shortage to human populations at the area due to the periodical shutdown of 
DWTP. It was because current DWTPs do not have the ability to treat NH4

+-N and Mn2+ to the below 
drinking water limits. Study on simultaneous removal of NH4

+-N and Mn2+ was conducted using 
biological aerated filter (BAF) system as an additional treatment in DWTP in order to investigate the 
effectiveness of BAF to remove both contaminants biologically. A BAF system was designed at a 
height of 150 cm and diameter of 16 cm with an up-flow configuration and partially media plastic 
packed for bacterial attachment and enhancement. The effect of organic loading rate in range of 0.2-
1.0 kg COD/m3.day on simultaneous NH4

+-N and Mn2+ removal, resulted 84-97% COD, 48-97% NH4
+-

N and 37-95% Mn2+ removals. The BAF performance under an aerobic condition with different 
aeration rates (ARs) ranging from 0.1-2.0 L/min had resulted COD, NH4

+-N and Mn2+ removals of 91-
97%, 81-99% and 73-99%, respectively. However, under an anaerobic condition, BAF system could 
not perform well for the removals of COD, NH4

+-N and Mn2+. For the HRT influence on the effective 
simultaneous NH4

+-N and Mn2+ removal resulted that 6 h HRT was the best option for the removals. 
During the performances investigation, the mixed liquor suspended solids (MLSS) concentration was 
in range of 1500-16000 mg/L which had not caused any clogging problem to the BAF system. The 
plots of bacterial kinetic growth using NH4

+-N and Mn2+ as substrate in drinking water, showed a good 
determination of coefficient, R2 > 0.85. The obtained maximum specific growth rates, µm were 5.7 
mgSS/mgNH4

+-N.day for nitrifiers and 10.8 mgSS/mgMn2+.day for manganese-oxidizing bacteria. The 
saturated constants, KS were 34.3 mgNH4

+-N/L and 39.4 mgMn2+/L, meanwhile the decay rates, kd 
were 0.13 mgSS/mgNH4

+-N.day and 0.15 mgSS/mgMn2+.day for nitrifiers and manganese-oxidizing 
bacteria, respectively. The optimization of simultaneous removal of NH4

+-N and Mn2+ through 
response surface methodology (RSM), predicted the optimum conditions were 0.90 kg COD/m3 for 
COD load, 0.3 L/min for AR and 7.5 h for HRT with maximum COD, NH4

+-N and Mn2+ removals of 
95.5%, 94.0% and 94.8%, respectively. At the optimum conditions, another experiment was 
conducted and the result showed a small error range of 0.2-1.2% compared with the predictive 
removals. The real-time monitoring and control for recognition of the relevant bending points on pH, 
ORP and DO profiles at TS1 (NH4

+ = 50 mg/L, AR = 0.3 L/min), TS2 (NH4
+ = 100 mg/L, AR = 2.0 

L/min), TS3 (NH4
+ = 100 mg/L, no AR) and TS4 (NH4

+ = 10 mg/L, AR = 0.1 L/min), showed the 
presence of DO elbow (ORP profile) and ammonia valley (pH profile) at 16 h reaction time for TS1 
and TS2 while 7 h reaction time for TS4. Through the bending points, the supply of air can be 
optimized in order to save electrical energy and to determine the ending point for the treatment 
process. 
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Security Performance and Enhancement for Spectral Amplitude Coding  

Optical Code Division Multiple Access Networks 
by 

Hesham Abdullah Bakarman (P34851) 
Doctor of Philosophy in Electrical, Electronic and Systems Engineering (Ph.D) 

 
In recent years, optical code division multiple access (optical CDMA) has become an interesting 
research area in optical communication technologies. Optical CDMA technology has obvious 
superiority for constructing the local area networks (LANs) and access networks in contrast to other 
multiplexing techniques. The need for transmission security in the developing of optical CDMA 
networks at the physical layer is becoming increasingly important. Spectral amplitude coding (SAC) is 
an encoding approach to implement optical CDMA networks. Although the system performance of 
SAC optical CDMA has been presented by many researchers, its security show has not presented 
widely. Therefore, there is a need to investigate the transmission security that can be provided by 
SAC optical CDMA. In this work, security performance of SAC optical CDMA schemes has been 
investigated. The eavesdropper probability of correctly detected spectral encoding chip bandwidth 
(SECB) pulses in a code word is investigated. The eavesdropper performance is based on tapping 
and observing the encoded transmitted signal using a tuning band pass filter followed by an envelope 
detector. The eavesdropper measures the intensity for each intercepted SECB pulse and calculates 
its corresponding signal to noise ratio (SNR). The eavesdropper SNR is investigated based on 
modified quadratic congruence (MQC) code schemes. Thermal noise, shot noise and phase-induced 
intensity noise (PIIN) are included to be the main noise contributions. Our results showed that using 
unipolar optical CDMA codes schemes based on MQC and modified double weight (MDW) code 
system enhances the security with a low cost implementation in comparison to the bipolar code 
schemes. Optisystem software V 7.0 is used to implement and simulate SAC optical CDMA networks, 
which are under this security investigation. At encoded spectral chip of 20 GHz the detected SNRs 
are 22 dB and 12 dB for authorized user and eavesdropper, respectively. These values are 
corresponding to bit error rate BERs of nearly 10-11 and 10-3, respectively. The security enhancement 
for SAC optical CDMA has been included in this work. One dimension hybrid (ODH) code signature 
based on combining and integrating the properties for both M-sequence and enhanced double weight 
(EDW) code has been assigned to the authorized user. For probability of correct detection of 0.5, an 
eavesdropper receiver interceptor would need to detect SNR of 11 dB. When only the authorized user 
is active in the network, the eavesdropper could obtain encoded spectral pulses with SNR of nearly 
10 dB. Therefore, the eavesdropper probability of correct detection of nearly 0.25 is achieved. ODH 
code shows remarkable security improvement compared with M. seq., EDW and 2D EDW/M. seq., 
respectively. 
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An Integrated Partition Avoidance Protocol Using Probing  

Scheduling and Nearly Shortest Path Routing For Wireless Sensor Networks 
by 

Mina Mahdavi (P39510) 
Doctor of Philosophy in Electrical, Electronic and Systems Engineering (Ph.D) 

 
Sensing coverage and network connectivity are two main requirements that ensure the proper 
operation of wireless sensor networks. Joint scheduling method satisfies requirement of sensing 
coverage by using randomized scheduling method, which divides sensor nodes to k subsets. Each 
sensor node randomly joins to one predefined subset. Then, the algorithm turns on some extra sensor 
nodes for network connectivity. With such method, there are two reasons for the network to be 
partitioned. First, in order to maintain network connectivity, some nodes should be active more than 
one additional subset and some nodes may even stay on all the time. Second, extra active nodes are 
turned on to participate in other nodes routing. However, some of them are subject to many 
transmission and reception, in addition to transmission of their packets. Furthermore, both mentioned 
problems can cause rapid battery depletion in extra-on nodes and may lead to network partitioning. In 
this study, probing mechanism scheduling and nearly shortest path algorithms in joint scheduling 
method to minimize the number of extra-on sensor nodes are proposed. Probing mechanism 
algorithms consists of three methods that allow for some nodes to change their working shift assigned 
by randomized scheduling algorithm based on different scheduling rules. Using probing mechanism 
algorithms, the number of extra active sensor nodes is reduced up to 35%. After utilizing probing 
mechanism algorithms, sensor nodes will still transmit via shortest path to the sink node. Probing 
mechanism scheduling algorithms are capable to remove redundancy from one subset and cover 
blind points in another subset. By using nearly shortest path algorithm, the nodes will be able to find 
path to the sink node via neighboring nodes instead of turning on extra nodes. Nearly shortest path 
algorithm could efficiently reduce number of extra-on sensor nodes by 96.85%. Integrating probing 
mechanism and nearly shortest path algorithms could also reduce number of extra-on sensor nodes 
up to 96.85%. The rescheduling process fulfilled by probing mechanism in the integrated approach 
makes enable some blind points to be covered by the rescheduled sensor nodes. Hence, integrated 
approach is preferable due to more than 96% reduction ratio of extra active sensor nodes and the 
probability of partitioning is greatly reduced. 
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Mechanisms of Membrane Fouling During the Clarification of Glycerine−Rich 
Solutions 

by 
Indok Nurul Hasyimah Mohd Amin (P 42488) 

Doctor of Philosophy in Chemical and Process Engineering (Ph.D) 
 

In the oleochemical industry, glycerine-rich solutions (sweetwater) are generally produced as a major 
by-product of the hydrolysis process. According to the sample analysis from a local oleochemical 
company, sweetwater contains a mixture of glycerol (25.8%) and water (70.1%) as well as impurities 
such as fatty acids (FA), unreacted triglycerides (TGs), inorganic salts and matter organic non-
glycerol (MONG) (4.1%). Separation of glycerine from sweetwater appears attractive due to the 
demand of glycerine as a product. Ultrafiltration (UF) could be an option for this purpose. However, 
severe fouling during the UF process was observed which reduced the flux drastically due to the 
presence of FAs and TGs. The present research was undertaken to investigate the extent of 
membrane fouling caused by long chain FAs and TGs as well as their combined effects to fouling. 
The effect of parameters such as membrane surface chemistry, molecular weight cut off (MWCO), 
temperature, different type of FA and feed characteristic to flux behavior were investigated. 
Experiments were carried out in dead-end unit. The first part of this research revealed that the 
addition of FAs to the glycerine-rich solutions caused significant flux decline, even though the MW of 
FAs is much smaller than the membrane MWCOs. Moreover, experimental data showed that the 
polyvinylidenfluoride (PVDF) membrane exhibited higher fluxes and lower fouling propensity 
compared to the polyethersulfone (PES) membrane, mainly attributed to the surface chemistry of the 
membrane material itself. The relative flux of PES membranes with larger MWCO decreased by up to 
33% compared to 5.6% with smaller ones, but did not vary significantly with operating temperature. 
Further, the degree of flux decline for both membranes follows the order of mixture (no fatty acid) < 
(palmitic acid) < (stearic acid) < (oleic acid) and the finding was associated with the rejection data. 
The palmitic, stearic and oleic acid were rejected to the extent of 15.6, 35.8 and 41.4%, respectively. 
It is inferred that palmitic acid diffuses faster and suffer less fouling. The second part of this research 
examined the potential effect of TGs on fouling both by itself and in combination with FAs. It was 
found that in glycerol-water solutions containing TGs, the contribution of the solute to fouling was 
more severe than that of TGs-FA mixtures, with lower permeation rates being shown. The analysis 
demonstrated that the ability of FAs to diffuse in the solution affect the oil droplets size and the fouling 
behavior. The average size of oil droplets in glycerol-water plus TGs was 63.25 µm, which is 
considerably larger than the droplets in TGs-FA mixture (44.77 µm). Moreover, the feed characteristic 
played an important role in the fouling potential for both studies. Both membranes underwent severe 
fouling at low pH due to association of FAs and greater deposition of oil droplets on the membrane 
surface as well as near the pore entrance. It was found that the combined model was able to predict 
well the flux decline behaviour and exhibited R2 more than 0.90 for all cases. However, Hermia model 
only showed a good correlation with the experimental data of feed solutions plus FA while poor fitting 
to feed solution plus TG (R2 < 0.9). 
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 Development of an Automatic Vertebral Fracture Assessment  
System (AVFAS) For Spinal Diagnosis 

by 
Aouache Mustapha (P37165) 

Doctor of Philosophy in Electrical, Electronic and Systems Engineering (Ph.D) 
 

The advancement in the medical imaging technology enables rapid medical diagnosis with 
visualization and quantitative assessment that facilitate medical practitioners. As such, nowadays the 
technology has been adopted and used as major tools in image based medical diagnosis such as in 
x-ray, MRI, ultra sounds etc. Therefore, the main objective of this research is to develop a 
computerised system to facilitate in the assessment of vertebral fracture for a spinal diagnosis task. 
To achieve the objective, development of three main modules namely, an indexing module, a 
classification module and a retrieval module are required. The indexing module involves a pre-
processing to enhance and segment the cervical and lumbar x-ray images. Contrast adjustment 
technique based adaptive factor was used for image enhancement and noise reduction whereas the 
active shape model (ASM) with two different shape boundary representation known as 9-anatomical 
point representation (9-APR) and B-spline representation (B-SR), was used for vertebrae 
segmentation. The ASM is an algorithm customized to extract unique and accurate features of 
vertebrae models for fracture characterization (FC) and ground truth establishment. Only two main 
algorithms of FC are considered which limits the problem to a two-categorical problem, that is, region-
based fracture characterization (RB-FC) category and contour-based fracture characterization (CB-
FC) category. In the RB-FC, all pixels within a shape are taken into account to extract the feature 
vectors and the four algorithms considered are, Gabor wavelets (GW), Hough transform (HT), 
Orientation histogram (OH) and Gray level co-occurrence metric (GLCM). For the CB-FC, only the 
shape boundary information is used such as the global shape profile (GSP) and shape signatures 
(SS). The GSP which include measures of area, center of mass, perimeter etc. can only discriminate 
shapes with large dissimilarity. Alternatively, the SS contains information that represents the shape 
features such as complex coordinates, centroid distance, curvature signature etc. These features are 
sensitive to noise and not robust. As a result, spectral descriptors such Fourier transform which is 
simple to compute and robust for shape characterization is also used together with the previous two 
representations. As for testing and validation purpose of the classification module, K-fold cross 
validation (KFCV), K nearest neighbour (KNN) and Fuzzy logic are implemented to test the 
effectiveness of the features produced from RB-FC and CB-FC techniques. During testing, the 
receiver operating characteristic (ROC) curve and area under curve (AUC) are used as statistical 
measurement in evaluating classifier performance. Next, vertebrae images with/without fracture are 
presented to the retrieval module where images are measured and ranked based on minimum 
distance. The retrieval performance is evaluated using recall set-based measures. All three modules 
are then integrated to produce a computerized system which is named as AVFAS, short for Automatic 
Vertebral Fracture Assessment System. The developed system shows promising results with 
capability of indexing, classifying (89%) and retrieving (72%) vertebral fractures of spine images. In 
conclusion, this research has achieved its stated goal which is to develop an automatic vertebral 
fracture assessment system for spinal/vertebrae fracture diagnosis that provides visualization and 
quantitative assessment to facilitate medical practitioners to carry out rapid diagnosis. 
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Assessment of Endothelial Dysfunction via Photoplethysmography 
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Doctor of Philosophy in Electrical, Electronic and Systems Engineering (Ph.D) 

 
Endothelial dysfunction (ED) is considered as a major cause of the development of atherosclerosis 
(hardening and thickening of the arterial blood vessel walls). Flow mediated vasodilation (FMD) as a 
vascular function is an index to measure ED. There are different non-invasive techniques to assess 
ED. One of them is through using high frequency ultrasonography (US FMD) imaging of the brachial 
artery. Although this technique has yielded important information about vascular function in health and 
disease, it has disadvantages as requiring skilled operator, limitation of the vessel size which should 
be more than 2.5 mm and 5 minutes blood flow blockage which is uncomfortable to the subject. The 
other method which was focused in this work is based on peripheral pulse analysis through using an 
optical-based technology named photoplethysmography (PPG FMD) which has advantages such as 
low-cost, non-invasive, accurate and simple to use. The main goal of this thesis is identifying ED by 
comparing two methods of PPG FMD and US FMD in order to define those cases of US which could 
be replaced with PPG. Another aim is finding new features through PPG FMD signal processing 
which help heart disease diagnosis. Simultaneous PPG data acquisition and brachial artery diameter 
measurement from ultrasonic images have been done in a previous work. Ninety subjects of this 
database were used in this study which included 30 subjects in each group of healthy, having just one 
risk factor and having more than one risk factor. The heart risk factors are body mass index, 
hyperlipidemia, obesity, diabetes and hypertension. Then signal processing was done on both 
methods of PPG FMD (DC removing, AC extraction, data cleaning, baseline defining, normalization 
and feature extraction) and US FMD (interpolation, curve fitting, baseline defining, normalization and 
feature extraction). The extracted features were the curve peak values, time to reach the peak, area 
under the curve (AUC) and statistical features such as kurtosis. An intelligent system was developed 
to compare the two methods. It was found that PPG FMD and US FMD responses are similar (by 
70%) in most of the healthy subjects as well as among those having just one risk factor. On the other 
hand by considering the extracted features from PPG FMD, it was shown that a very simple 
morphological feature (AUC) allows for a significant (p<0.00001) discrimination between the control 
and pathologic (hyperlipidemia) groups. Therefore more elaborated features combined with data 
processing techniques are proposed which seem promising for the PPG-based technique to be used 
for assessing ED instead of US-FMD. 
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Cognitive radio (CR) users are visioned as intelligent secondary users (SUs) armed with spectrum 
sensing capabilities to monitor licensees’ or primary users’ (PUs’) activities and opportunistically 
access unused channels. In cognitive radio networks (CRNs), cooperative spectrum sensing is 
performed with an essential aim of maximizing spectrum efficiency while maintaining low level of 
interference to PUs. However, these two objectives are unfortunately contradictory. In addition, a 
trade-off exists on the performance objectives of individual CR system which autonomously adapts to 
a certain transmission mode based on environmental parameters. In this research work, multi-
objective evolutionary algorithms (MOEAs) based on genetic algorithms (GAs) have been configured 
and formulated to optimize the performance of CRNs and CR systems and to attain a compromise 
between corresponding conflicting objectives according to predefined criteria. Specifically, MOEA has 
been developed and employed at an individual CR system as an adaptive decision engine evolves to 
return transmission parameters for given wireless environment, operating scenario, and/or hardware 
condition. MOEAs have been also developed at the fusion centres or base stations for hard fusion- 
(HF-) based CRNs, soft-fusion- (SF-) based CRNs, and hybrid SF-HF cluster-based CRNs. In HF-
based CRNs, GA is employed as an intelligent controller that optimizes the sensing parameters such 
that the CRN throughput is maximized while maintaining low interference level to PUs as well as 
minimizing traffic overhead. In SF-based CRNs, GA is utilized to optimize the weighting coefficients of 
a linear SF centre such that the potential interference to PU is minimized. GAs have been also 
developed at the base station of hybrid SF-HF cluster-based deployment of CRN to optimize the 
sensing and relaying parameters as well as the clustering and coordination plan. Throughout this 
thesis, the CRN network deployments and CR system models are first proposed and their 
mathematical formulas are derived, simulated, and analyzed to observe existing tradeoffs. Based on 
simulation results, objective functions and their corresponding dependency relationships with design 
parameters for each proposed network/system have been then identified and formulated. These 
conflicting objectives are introduced as performance metrics for GAs. The GA-based optimization 
engines will then evolve, in a manner similar to natural growth, to find the optimal set of parameters 
(solutions) at which balanced compromises between objectives are attained. The performance of the 
GA-based engines is evaluated for different channel conditions and operating scenarios. Post-
analyses and comparisons are finally carried out to verify the conceptual functionality and validate the 
obtained results. Simulation results of MOEA-assisted engines of CRNs and CR systems show 
successful adaption based on environmental and topological conditions. With fair objectives, the 
MOEA-based CR system can achieve a maximized fitness of 97% within the first few generations. 
The fast convergence proves the feasibility of the proposed method. In HDF-based CRNs, joint 
optimization of sensing time and cooperation level has been performed to achieve an optimized multi-
objective fitness for a given operational mode. In SDF-based CRNs, the GA-assisted weighting 
scheme has shown an improved detection gain of about 12% over the best conventional weighting 
scheme. Finally, the MOEA-assisted engine of hybrid SDF-HDF based CRNs shows promising 
capability of optimizing network parameters and clustering plan so that the multi-objective fitness is 
maximized based on predefined operational modes. 
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by 
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Doctor of Philosophy in Electrical, Electronic and Systems Engineering (Ph.D) 
 
This thesis deals with the effect of temperature of operation and external optical feedback (EOF) on 
the pulse input response of digitally modulated laser diode (LD) giving a special attention to the turn-
on time delay. Firstly, two full analytical models of turn-on time delay are derived. The whole transient 
pulse response of LD is analyzed in presence of bit-pattern and dc-bias effects. Cut-off/inoperable 
case of LD has been identified where LD would fail to start its operation due to relatively long turn-on 
time delay. Correspondingly, theory of cut-off bit pattern, with a corresponding model, is presented. 
Secondly, the temperature dependence of pulse input response of uncooled LD is analyzed in 
presence of bit-pattern and dc-bias effects giving a special attention to the temperature dependence 
of turn-on time delay. The effect of temperature of operation is considered according to temperature 
dependences of laser cavity parameters. Novel interpretation to the effect of temperature dependence 
of Auger recombination coefficient on turn-on time delay is presented. In addition, theory of cut-off 
"temperature of operation" of uncooled LD, with a corresponding model, is presented. Moreover, 
analytical model which determines the appropriate value of dc-bias current necessary to eliminate 
turn-on time delay within wide range of temperature of operation is derived. The temperature 
dependences of carrier density, photon density and in turn optical output power pulse response are 
also analyzed in presence of dc-bias effect. Thirdly, the effect of EOF on pulse input response of LD 
is analyzed, giving a special attention to its effect on turn-on time delay, in presence of bit-pattern and 
dc-bias effects. The effect of EOF is considered according to its effect on photon lifetime. The effect of 
EOF on carrier density, photon density and in turn optical output power pulse response are also 
analyzed in presence of dc-bias effect. The phenomenon of EOF is utilized to develop new 
techniques that can be used to control LD and whole optical communication system remotely.  In 
particular, theory of shutdown of LD remotely (or cut-off EOF), with a corresponding model, is 
presented. In addition, a theory of black-hole like case is presented where at specified value of EOF, 
the output optical power of LD will be decreased approximately to zero due to the sharp increase in 
threshold requirements. Moreover, theory of remote optical digital modulation of LD is presented.  
Also, the phenomenon of EOF is utilized to code the LD output optical signal remotely. Finally, the 
combined effect of temperature of operation and EOF on pulse input response of LD is investigated. 
Thus, the designer can predict accurately the requirements that should be taken into account to 
improve/control the performance of LD, and in turn the whole optical communication system,  in 
presence of temperature of operation  and EOF. 
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Power distribution systems have been significantly affected by a wide range of fault causing events; 
and the current outage restoration procedure may take from tens of minutes to hours. Effective 
outage cause identification can help to expedite the outage restoration and consequently improve the 
system reliability. Hence, an effective fault diagnosis tool is required in power distribution systems to 
reduce the customer average interruption duration index. Most current researches in fault diagnosis 
are based on system modeling and measurements such as voltage and current; and are usually 
implemented at a single feeder or a small system due to the difficulty of modeling the large-scale, 
nonlinear, and time varying distribution system. In this research, adaptive neuro-fuzzy inference 
system (ANFIS) which is a relatively new artificial intelligence technique is applied with the objective 
of developing accurate and precise fault diagnosis. The proposed fault diagnosis considers 
development of new intelligent techniques for precise fault location, correct classification of fault 
types, accurate identification of malfunction protection devices and efficient power restoration plan. 
The development of a Matlab based usable software tool for fault diagnosis is also considered in the 
study. Initial work begins with fault simulations using the PSS/ADEPT software on the IEEE 34 node 
test system and 34 bus practical distribution networks to generate post-fault three phase root mean 
square current data.  To determine the fault types and fault points in terms of geometrical coordinates, 
the current data are used to train the Sugeno type parallel-series ANFIS. From the fault point 
geometrical coordinates, the operating states of protection devices in the power distribution network 
are then determined. Another ANFIS is also developed to identify the malfunction protection devices 
and suggest power restoration procedures. To evaluate the effectiveness of the ANFIS approach for 
fault diagnosis, it is compared with artificial neural network (ANN) in terms of percentage average 
absolute error. The results of fault location on the IEEE 34 node test power distribution system 
showed that the ANFIS and ANN gave percentage errors of 1.3% and 9.6%, respectively. Fault 
location results for the 34 bus practical distribution network showed that the ANFIS gave better 
accuracy compared to ANN in which the percentage absolute errors 0.0214% and 0.1854%, 
respectively. The accuracy of ANFIS for identifying the malfunction protection devices on the IEEE 34 
node test power distribution system was evaluated in terms of absolute errors. The ANFIS results for 
identifying the malfunction main and backup protection devices in terms of the operating states are 
0.053 and 0.182, respectively. Based on the accuracy of the results, the developed ANFIS have the 
potential to be used for on-line fault diagnosis in practical distribution systems.     
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Universiti Kebangsaan Malaysia 
43600 UKM Bangi, Selangor, MALAYSIA 
Tel: 603-89216323; Fax: 603-89118359; Email: azah@eng.ukm.my  
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AWARDS 2012 
 

 
23rd International Invention, Innovation & Technology Exhibition (I.TEX)  
17 – 19 Mei 2012, Kuala Lumpur Convention Centre (KLCC) 
 

No. Researchers Research Title Award 

1. Prof Dr. Kasmiran Jumari 
Prof. Dr. Syuhaimi Ab. Rahman 
Mastang Tanra 
Ainon Najahah 
Nani Fazlina 

Fiber Optic Monitoring Using Radio 
Frequency 

GOLD 
 
 

2. Assoc. Prof. Dr. Mandeep Jit Singh 
J. J. Tiang 
Prof. Dr. Mohammad Tariqul Islam 
Prof. Dr. Norbahiah Misran 
Prof. Dr. Mohd. Alauddin bin Mohd. Ali 

Circular Microstrip Antenna for Dual 
Frequency RFID Application  

GOLD 
 

3. Prof. Dato' Dr. Burhanuddin Yeop Majlis  
JafarAlvankarian 

Disposable Microfluidic Chip for 
Separation of Biological Micro 
Particles 

SILVER 
 

4. Prof. Dato' Dr. Kamaruzzaman Sopian 
Khalid Mokhtar 
Syed Zulkifli Syed Zakaria 
Azhar Md Isnin 
Poorya Ooshaksarei 
(In collaboration with the Solar Energy Research  
Institute) 

Malaysia’s First large Scale Solar 
Assisted Hot Water Heating System  

SILVER 
 

5. Prof. Dr. Nowshad Amin  
Prof. Dato’ Dr. Kamaruzzaman Sopian 
(In collaboration with the Solar Energy Research  
Institute) 

"SunFlower"-GPS Based 
Ubiquitous Dual Axis Solar Tracker  

PERAK 
 

6. Prof. Dr. Nowshad Amin 
(In collaboration with the Solar Energy Research  
Institute) 

Greenfinity Solar Charger for 
Ubiquitous Applications  

SILVER 
 

7. Prof. Dr. Mohd Syuhaimi Ab. Rahman  
Prof. Dr. Kasmiran Jumari 
Dr. Norhana Arsad 
Hadi Guna 
Malik Sulaiman 
Latifah Supian 
Harry Ramza 

Wavelength Division Multiplexing 
over Plastic-Optical Fibre 
Technology (WDM-POF) for Air and 
Maritime Transportation  

SILVER 
 

8. Ar. Mastor Surat 
Prof. Dato. Dr. Kamaruzzaman Sopian 
Ahmad Rashidi Mohd Nasir 
Azalillah Ramdani Musa 

A Lost Malay Palace-
Reconstruction of the Istana 
Tengku Puteri(Sari Akar) 

SILVER 
 
 

9. Prof. Ir. Dr. Amiruddin Ismail 
Prof. Ir. Dr. Riza Atiq Abdullah O.K. Rahmat 
Dr. Foad Shokri 

Travel Time Predicator for BBB  BRONZE 
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10. Nasri Nasir SPAP-Sistem Pemantauan 
Akademik Pelajar  

BRONZE 

11. Nasri Nasir BakiMasa™ Pengiraan Jumlah Baki 
Masa Pelajar Institusi  

BRONZE 

 
 
Seoul International Invention Fair (SIIF) 
29 November 2012 – 2 December 2012, Seoul, South Korea 
 

No. Researchers Research Title Award 

1. 
Prof. Dato’. Dr. Kamaruzzaman Sopian 
Dr. Saleem H. Zaidi 
Shamsul Ezan Zairi 
Abdul Latif Ibrahim 
Prof. Dr. Nowshad Amin 

PV Cottage™ GOLD 
 
 

2. 
Prof. Dato’. Dr. Kamaruzzaman Sopian 
Dr. Mohd Hafidz Ruslan 
Prof. Dato’ Dr. Mohd Yusof Othman 
Dr. Sohif Mat 

Portable High Efficiency Solar 
Drying System for Agricultural 
and Marine Products 

SILVER 

3. 
Prof. Dr. Che Hassan Che Haron 
Prof. Dr. Jaharah A. Ghani 
Assoc. Prof. Dr. Mohd Zaki Nuawi 
Muhammad Rizal 

Monitoring of Machining System 
Performance – Neo Mo-Mac 

SILVER 

4. 
Prof. Dr. Che Hassan Che Haron 
Prof. Dr. Jaharah A. Ghani 
Prof. Dr. Zahira Yaakob 

Portable Jatropha Expeller 
Machine – Je-Mac 

SILVER 

5. 
Assoc. Prof. Dr. Mandeep Jit Singh 
J. J. Tiang 
Prof. Dr. Mohammad Tariqul Islam 
Prof. Dr. Norbahiah Misran 
Prof. Dr. Mohd. Alauddin Bin Mohd. Ali 

Circular Microstrip Antenna for 
Dual Frequency RFID Application 

SILVER 
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RESEARCH PROJECTS 2012 
 

Science Fund 
Funded by Ministry of Science, Technology and Innovation (MOSTI) 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. IR. DR.(Ph.D) ROSDIADEE 
BIN NORDIN 

01-01-02-SF0788 
Development of Wireless Localization Network 
for In-Building Network Application 

92,000.00 

2. PROF. DR.(Ph.D) 
MAHAMOD BIN ISMAIL 

01-01-02-SF0789 
A Framework for Radio Resource Management 
of DMA-Based Mobile Wireless Networks (Mobile 
WiMAX) 

211,000.00 

3. DR.(Ph.D) AHMAD ASHRIF 
BIN A BAKAR 

03-01-02-SF0743 
Hardware Prototyping of Fatigue Monitoring 
System Using Wavelet Transform and Higher 
Order Statistics to Detect Neuromuscular 
Diseases 

270,000.00 

4. ASSOC. PROF. DR.(Ph.D) 
ROSZILAH BINTI HAMID 

06-01-02-SF0755 
Green Lightweight Concrete Using Alum Sludge 
Aggregate as Profiled Sheeting Infill 

222,000.00 

5. PROF. DR.(Ph.D) JAMALIAH 
BINTI MD JAHIM 

02-01-02-SF0886 
Design and Development of Cross-Linked 
Enzyme Aggregates of Hemicellulases 

221,800.00 

6. PROF. DR.(Ph.D) JAHARAH 
BT. A GHANI 

03-01-02-SF0843 
Development of Real Time Monitoring Machining 
Condition Using Wireless System for Rotating 
Spindle 

209,000.00 

7. PROF. DR.(Ph.D) BABA BIN 
MD DEROS 

03-01-02-SF0806 
Development of an Ergonomic Car Operation and 
Control Pedal 

290,000.00 

8. 
PROF. DR.(Ph.D) NIK 
ABDULLAH BIN NIK 
MOHAMED 

03-01-02-SF0860 
A Novel Bulk Metallic Glass Foam for Aerospace 
Applications 

171,400.00 

9. ASSOC. PROF. DR.(Ph.D) 
HUDA BINTI ABDULLAH 

03-01-02-SF0805 
Synthesis and Fabrication of CNT/Metal Oxide 
Nanocomposite in Hybrid Junction Structure for 
Dye-Sensitized Solar Cell 

114,000.00 

10. 
PROF. DATO’ IR. DR.(Ph.D) 
ABDUL WAHAB BIN 
MOHAMMAD 

03-01-02-SF0863 
New Generation Thin-Film Composite 
Nanofiltration Membrane by Incorporation of 
Functionalized Nanoparticles for Ground and 
Brackish Water Treatment Application 

237,000.00 

11. PROF. DR.(Ph.D) 
NORBAHIAH BINTI MISRAN 

01-01-02-SF0914 
Development of High Directivity Copper Strip 
Electromagnetic Bandgap Antenna for Sectoral 
Base Station 

247,200.00 

12. PROF. IR. DR.(Ph.D) MOHD. 
MARZUKI BIN MUSTAFA 

01-01-02-SF0882 
Vision Guided Pointer for Tele-Assisted Surgery 
and Medical Consultation 

216,590.00 
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Long Term Research Grant Scheme (LRGS) 
Funded by Ministry of Higher Education (MOHE) 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. PROF. DR. (Ph.D) CHE 
HASSAN CHE HARUN 

LRGS/TD/2012/USM-UKM/PT/05 
KENAF: Sustainability Materials in Automotive 
Industry 

1,775,400.00 

 
 
Fundamental Research Grant Scheme (FRGS) 
Funded by Ministry of Higher Education 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. 
PROF. DR. (Ph.D) AHMAD 
KAMAL ARIFFIN BIN MOHD 
IHSAN 

FRGS/1/2012/TK01/UKM/01/2 
New Local-Global Overlay Formulation for 
Surface Crack Model 

39,000.00 

2. 
ASSOC. PROF. DR. (Ph.D) 
ZULKIFLI BIN MOHD. 
NOPIAH 

FRGS/1/2012/SG04/UKM/02/5 
Performance Based Monitoring System For 
Engineering Education Using Hybrid Rasch 
Modelling Measurement 

87,000.00 

3. PUAN KHAMISAH BINTI 
JAFAR 

FRGS/1/2012/SG04/UKM/03/3 
Mathematical Modeling of Magnetohydropynamic 
(MHD) Boundary Layer Flow and Heat Transfer 
in Viscous, Micropolar and Upper Convected 
Maxwell Fluids 

76,000.00 

4. EN. AZLI BIN ARIFFIN 

FRGS/1/2012/TK01/UKM/03/2 
Quantitative Study of Self-Magnetic Flux Leakage 
Towards The Failure Analysis for Ferromagnetic 
Components 

49,000.00 

5. DR. (Ph.D) AHMAD ASHRIF 
BIN A BAKAR 

FRGS/1/2012/TK02/UKM/02/8 
Synthesizing and Characterizing of Highly 
Sensitive Electro-Optic Polymer Material for 
Biomedical Application 

88,600.00 

6. DR. (Ph.D) SUDHARSHAN 
NAIDU A/L RAMAN 

FRGS/1/2012/TK03/UKM/03/1 
Analysis of Blast Wave Propagation and Wave-
Structure Interaction using Advanced Numerical 
Modeling 

103,020.00 

7. DR. (Ph.D) MOHD. FARID 
BIN MOHAMED 

FRGS/1/2012/TK07/UKM/03/3 
Passive Design Strategies To Improve Indoor 
Thermal Comfort and Air Quality in High Density 
Low-Cost Housing 

60,000.00 

8. PROF. DR. (Ph.D) 
SHAHRUM BIN ABDULLAH 

FRGS/1/2012/TK01/UKM/01/1 
Investigation Study to Predict Fatigue Failure 
Using Acoustic Emission Characteristics for 
Metallic Components 

41,000.00 

9. 
ASSOC. PROF. DR. (Ph.D) 
AHMED HUSSEIN KAMEL 
AHMED NASSER ELSHAFIE 

FRGS/1/2012/TK03/UKM/02/4 
Non-Linear Theoretical Model For Infiltration 
Process Based Artificial Intelligence 

93,420.00 
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10. DR. (Ph.D) WAN MIMI 
DIYANA BINTI WAN ZAKI 

FRGS/1/2012/TK06/UKM/03/2 
A Novel Quantification Method for Retinal 
Vascular Tortuosity in Diabetic Retinopathy 

85,300.00 

11. 
DR.(Ph.D) MANAL BINTI 
ISMAIL                               
(In Collaboration with the Fuel Cell 
Research Institute) 

FRGS/1/2012/TK07/UKM/03/1 
Effects of Membrane Biofouling and Biofilm on 
Electrode on Microbial Fuel Cell 

82,420.00 

 
 
Exploratory Research Grant Scheme (ERGS) 
Funded by Ministry of Higher Education 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. PROF. IR. DR. (Ph.D) ZAMRI 
CHIK 

ERGS/1/2012/TK03/UKM/01/3 
A Novel Electric Resistivity Technique of Analysis 
in Chemically Contaminated Soil for Geo-
Environmental Characterization 

50,000.00 

2. ASSOC. PROF. DR. (Ph.D) 
ROZLI ZULKIFLI 

ERGS/1/2012/TK01/UKM/02/3 
High Efficiency Thermoelectric Generator Output 
Through Heat Transfer Enhancement 

50,000.00 

3. ASSOC. PROF. DR. (Ph.D) 
MOHD NIZAM AB RAHMAN 

ERGS/1/2012/TK01/UKM/02/8 
Bridging and Greening the Value of Lean and 
Supply Chain Networks in Food Manufacturing 
Sectors 

50,000.00 

4. DR. (Ph.D) SITI FATIN 
MOHD RAZALI 

ERGS/1/2012/TK03/UKM/02/5 
Suppression of Vortex-Induced Vibration of 
Marine Risers and Pipelines Using Passive 
Control Devices 

50,000.00 

5. ASSOC. PROF. DR. (Ph.D) 
HUDA BINTI ABDULLAH 

ERGS/1/2012/STG05/UKM/02/5 
Synthesis and Fabrication of Semi-Conducting 
Polyaniline Nanocomposite Doped With Metal 
and Its Application for E-Coli Contamination 
Sensor in Water 

83,000.00 

6. 
ASSOC. PROF. DR. (Ph.D) 
MARIYAM JAMEELAH 
GHAZALI 

ERGS/1/2012/STG05/UKM/02/7 
Surface Treatment of Custom Made Plasma 
Sprayed Zirconia Coated Titanium Alloy for 
Dental Implants 

83,000.00 

7. ASSOC. PROF. DR. (Ph.D) 
NURINA  BT.ANUAR 

ERGS/1/2012/STG08/UKM/02/14 
Investigation of High Producing Monoclonal 
Antibody by Mammaliah Cells for Therapeutic 
Applications 

81,000.00 

8. 
PROF. DR. (Ph.D) AHMAD 
KAMAL ARIFFIN MOHD 
IHSAN 

ERGS/1/2012/TK01/UKM/01/1 
Polarization Mechanism Under Mechanical 
Loading for Corrosion Prevention 

80,000.00 

9. PROF. DR. (Ph.D) AZAH 
MOHAMED 

ERGS/1/2012/TK02/UKM/01/3 
Power Quality Evaluation of Smart Power Grids 
with High Penetration of Renewable Energy 
Based Distributed Generation and Power 
Electronic Controllers 

80,000.00 
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10. 
PROF. DR. (Ph.D) 
MUHAMMAD FAUZI MOHD 
ZAIN 

ERGS/1/2012/TK03/UKM/01/1 
Mechanism of Sustainable Cementitious 
Materials for Total Replacement of Ordinary 
Portland Cement in Green Concrete 

80,000.00 

11. PROF. IR. DR. (Ph.D) MOHD 
SOBRI TAKRIFF 

ERGS/1/2012/TK05/UKM/01/1 
Imaging of Dynamics Behavior of Complex Flow 
System Using Electrical Capacitance 
Tomography (ECVT) System 

71,000.00 

12. 
PROF. IR. DR. (Ph.D) WAN 
HAMIDON WAN 
BADARUZZAMAN 

ERGS/1/2012/TK03/UKM/01/2 
Innovative "Total Integrated Systems Approach" 
Industrialized Building System (IBS) 

50,000.00 

13. DR. (Ph.D) SALLEHUDDIN 
BIN MOHAMED HARIS 

ERGS/1/2012/TK01/UKM/02/4 
Development of a Multiple Adaptive Control 
Design Framework Using Algebraic Polynomial 
Spectral Factorization for Vehicles Under 
Variable Loading Conditions 

80,000.00 

14. 
ASSOC. PROF. DR. (Ph.D) 
SYARIF JUNAIDI BIN 
SJARIFUDDIN DJALIL 

ERGS/1/2012/TK04/UKM/02/5 
Development of Fabrication Method for Porosity-
free Beta type Ti-10%Mo-10%Cr Alloy as Novel 
Metallic Biomaterial 

80,000.00 

15. ASSOC. PROF. DR. (Ph.D) 
ABU BAKAR SULUNG 

ERGS/1/2012/TK01/UKM/02/1 
Novel Porous Composite (Titanium-
Hydroxyapatite): Effect of Powder Injection 
Molding Process Parameters on Its Formability 

50,000.00 

16. DR. (Ph.D) RIZAUDDIN 
RAMLI 

ERGS/1/2012/TK01/UKM/02/2 
Stability Control of Active Lower Extremity 
Orthotic Manipulator for Neurorehabilitation 

50,000.00 

17. PROF. DR. (Ph.D) 
DZURAIDAH ABD WAHAB 

ERGS/1/2012/TK01/UKM/02/7 
Assessment of Energy and Process Efficiency in 
the Remanufacturing of Local Automative 
Engines for Sustainable Design Consideration 

50,000.00 

18. DR. (PH.D) NORHANA 
ARSAD 

ERGS/1/2012/TK02/UKM/02/6 
Fiber Optics Biosensor for Reactive Nitrogen 
Species Monitoring - Screening Test for Cancer 

50,000.00 

19. DR. (Ph.D) RAMIZI 
MOHAMED 

ERGS/1/2012/TK02/UKM/02/7 
Condition Monitoring on Load Tap Changer 
(OLTC) in High Voltage Transformer Using Non-
Invasive Diagnostic Technologies 

50,000.00 

20. DR. (Ph.D) MUHAMMAD 
MUKHLISIN 

ERGS/1/2012/TK03/UKM/02/2 
A 3D and Real Time Density Imaging Technique 
of Oil Palms Stem Based On Electrical 
Capacitance Tomography 

50,000.00 

21. ASSOC. PROF. DR. (Ph.D) 
SITI AMINAH OSMAN 

ERGS/1/2012/TK03/UKM/02/4 
New Hidden Corbel Connection Design For 
Industrial Building System (IBS) Structure Under 
Seismic Loading 

50,000.00 

22. 
PROF. DR.(Ph.D) 
NOWSHAD AMIN  
(In Collaboration with the Institute of 
Space Science) 

ERGS/1/2012/TK07/UKM/02/4 
Fundamental Investigation on Photovoltaic 
Material Properties of Copper-Zinc-Tin-Sulphide 
(Cu2ZnSnS4) Thin Film Grown by Molecular 
Beam Epitaxy (MBE) 

80,000.00 
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Prototype Research Grant Scheme (PRGS) 
Funded by Ministry of Higher Education 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. DR.(Ph.D) MUHAMMAD 
MUKHLISIN 

PRGS/1/12/TK03/UKM/02/1 
Development of Municipal Solid Waste Sorting 
System Based on Electrical Capacitance 
Monitoring 

213,000.00 

2. PROF. DATO' IR. DR.(Ph.D) 
HASSAN BASRI 

PRGS/1/12/TK02/UKM/01/1 
Prototype Implementation of Automatic 
Recyclable Objects Sorting System 

148,000.00 

3. PROF. DR.(Ph.D) M A 
HANNAN 

PRGS/1/12/TK02/UKM/02/2 
Prototype Implementation of Solid Waste Bin and 
Truck Monitoring and Management System 

105,000.00 

4. 
PROF. DATO' DR.(Ph.D) 
KAMARUZZAMAN SOPIAN 
(In Collaboration with the Solar 
Energy Research Institute) 

PRGS/1/12/TK07/UKM/01/1 
High Efficiency Low-Cost Manufacturing of Silicon 
Solar Cells with Non-Toxic and Low Temperature 
Processes 

308,000.00 

5. 
PROF. DR.(Ph.D) SITI 
KARTOM BINTI KAMARUDIN  
(In Collaboration with the Fuel Cell 
Research Institute) 

PRGS/1/12/TK07/UKM/02/1 
Development of Direct Methanol Fuel Cell 
Educational Kits 

176,000.00 

 
 
Knowledge Transfer Programme (KTP) 
Funded by Ministry of Higher Education 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. DR. (Ph.D) RAMIZI 
MOHAMED 

PHI-2012-02 
Development of Control System Technology for 
Black Smoke Elimination in A Palm Oil Mil 

107,625.00 

2. 
PROF. DATO' IR. DR.(Ph.D) 
ABDUL WAHAB BIN 
MOHAMMAD 

PHI-2012-05 
Pembangunan Sistem Biofilem-Membrane Untuk 
Rawatan Sisa Air Buangan Kilang Kelapa Sawit 
(Palm Oil Mill Effluent, POME) 

133,000.00 

 
 
Innovation Grant (Research University Grant) 
Funded by Ministry of Higher Education (MOHE) 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. PROF. DR.(Ph.D) JAHARAH 
BT. A GHANI 

INOVASI-2012-013 
Real Time Cutting Tool Wear Monitoring - Neo-
MoMac 

97,400.00 

2. PROF. IR. DR.(Ph.D) MOHD 
SOBRI BIN TAKRIFF 

INOVASI-2012-017 
OsciFermenter Alpha Prototype 95,000.00 
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3. 
ASSOC. PROF. DR. (Ph.D) 
MANDEEP SINGH A/L JIT 
SINGH 

INOVASI-2012-022 
The Compact Printed Planar Antenna Of Lab-
Scale Model To A-Prototype For Broadband 
Communication 

90,000.00 

 
 
Arus Perdana (Research University Grant) 
Funded by Ministry of Higher Education (MOHE) 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. 
ASSOC. PROF. DR.(Ph.D) 
NOOR EZLIN BT. AHMAD 
BASRI 

AP-2012-007 
Green Biological Transformation of Organic 
Waste at UKM 

170,000.00 

2. PROF. IR. DR.(Ph.D) 
ZAHIRA BINTI YAAKOB 

AP-2012-008 
Development of Jatropha Curcas L. Hybrid and 
Processing for Jet Fuel Application 

800,000.00 

3. 
DR.(Ph.D) WAN MOHD 
FAIZAL BIN WAN 
MAHMOOD 

AP-2012-010 
Power Generation from Agricultural-based 
Biomass as a Promising Green Technology 
Strategy 

150,000.00 

4. PROF. DR.(Ph.D) MOHD. 
ZAIDI BIN OMAR 

AP-2012-014 
Development of Novel Aluminium Alloys for 
Semi-solid Processing 

250,000.00 

5. 
PROF. DR.(Ph.D) AHMAD 
KAMAL ARIFFIN BIN MOHD 
IHSAN 

AP-2012-015 
Prediction of Fatigue Behaviour in Nanoscale-
Structure 

190,000.00 

  
 
GUP (Research University Grant) 
Funded by Ministry of Higher Education (MOHE) 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. ASSOC. PROF. DR.(Ph.D) 
NURINA BT. ANUAR 

GUP-2012-002 
An Investigation of Antimicrobial Peptide 
Production Locally 

30,000.00 

2. PROF. DR.(Ph.D) MOHD. 
ALAUDDIN BIN MOHD. ALI 

GUP-2012-025 
A New Design of Split Ring Resonators for 
Electromagnetic Absorption Reduction of Human 
Head 

30,000.00  

3. DR.(Ph.D) AZRUL BIN A 
MUTALIB 

GUP-2012-028 
Dynamic Response Characteristics and Lateral 
Load Carrying Capacities of Reinforced Concrete 
(RC) Panels Subjected to Explosive Loads 

30,000.00 

4. IR. DR.(Ph.D) ANUAR BIN 
KASA 

GUP-2012-029 
Sisren Hibrid Neuro-Fuzzy Untuk Meramal Kesan 
Gempa Bumi ke Atas Tembok Penahan 

30,000.00 
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5. PROF. DR.(Ph.D) MOHD. 
RAIHAN BIN TAHA 

GUP-2012-030 
Fundamental Behavior of Soil-Nanoparticles 
Matrix for Geotechnical Purposes 

30,000.00 

6. PROF. IR. DR.(Ph.D) ZAMRI 
BIN CHIK 

GUP-2012-031                                    
Investigation of Crushed Stone Grain Size 
Behaviour Through Simulation for Stone Columns 

30,000.00 

7. 
PROF. IR. DR. (Ph.D) WAN 
HAMIDON BIN WAN 
BADARUZZAMAN 

GUP-2012-032 
The Behaviour of Tapered Concrete-Filled Steel 
Composite Columns 

30,000.00 

8. 
ASSOC. PROF. IR. 
DR.(Ph.D) ABDUL KHALIM 
BIN ABDUL RASHID 

GUP-2012-033 
Hysteretic Performance of Precast Segmental 
Bridge Columns With Spread Footing Foundation 

30,000.00 

9. DR.(Ph.D) NORHANA BINTI 
ARSAD 

GUP-2012-034 
Evanescent Wave Optical Bio-sensing Technique 
for Non-invasive Oral Cancer Diagnosis by 
Monitoring Oral Squamous Cell Carcinoma 
(OSCC) in Saliva 

30,000.00 

10. DR.(Ph.D) AFIDA BINTI 
AYOB 

GUP-2012-035 
Novel Power Electronic Converter Topology for 
Single Phase Switched Reluctance Motor Drives 

30,000.00 

11. DR.(Ph.D) ROSDIADEE BIN 
NORDIN 

GUP-2012-036 
Semi Soft Handover Using Carrier Aggregation in 
LTE-Advanced System 

30,000.00 

12. DR.(Ph.D) SAWAL HAMID 
BIN MD ALI 

GUP-2012-037 
A New Algorithm to Combine Topology 
Generation and Circuit Sizing for Analogue 
Integrated Circuit Design Automation 

30,000.00 

13. ASSOC. PROF. DR.(Ph.D) 
MOHD. ZAKI BIN NUAWI 

GUP-2012-038 
Novel Signal Analysis For Characterization of 
Mechanical Properties of Material 

30,000.00 

14. PUAN NOR KAMALIANA 
BINTI KHAMIS 

GUP-2012-039 
Novel Statistical Analysis for Occupational 
Vibration-Quantitative and Qualitative Study 

30,000.00 

15. PROF. DR.(Ph.D) MOHD. 
ZAIDI BIN OMAR 

GUP-2012-040 
Characterization of Novel Aluminium Alloys for 
Semi-Solid Processing 

30,000.00 

16. 
PROF. DR.(Ph.D) 
MUHAMMAD FAUZI BIN 
MOHD. ZAIN 

GUP-2012-041 
Photosynthetic Green Concrete Material for 
Environmental-Friendly Sustainable Construction 

30,000.00 

17. PROF. DR.(Ph.D) 
ANDANASTUTI MUCHTAR 

GUP-2012-060          
Development of Nanostructured HA-ZrO2 
Composite Material for Dental Crown 
Applications 

30,000.00 
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18. ASSOC. PROF. DR.(Ph.D) 
FATIHAH BINTI SUJA` 

GUP-2012-061 
Enhancement and Stabilization of Biogas 
Production from Rubber Mill Effluent in an 
Anaerobic Biofilm Digester 

30,000.00 

19. ASSOC. PROF. DR.(Ph.D) 
HUDA BINTI ABDULLAH 

GUP-2012-019 
Analysis of An Electrically Small Material Antenna 
for Multiband Spatial Application 

30,000.00 

 
 
Geran Galakan Penyelidikan Muda (Research University Grant) 
Funded by Ministry of Higher Education (MOHE) 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. DR.(Ph.D) MUHAMMAD FAIZ 
BIN BUKHORI 

GGPM-2012-013 
Development of 3D Nano-FinFET Simulator 40,000.00 

2. IR. DR.(Ph.D) ZAMBRI BIN 
HARUN 

GGPM-2012-022 
The Measurement And Comparison Of Boundary 
Layer Wind Tunnels Data In Malaysia 
 

30,000.00 

3. DR.(Ph.D) ANUAR MIKDAD 
BIN MUAD 

GGPM-2012-017 
Super Resolution Mapping For Monitoring The 
Disappearing of Arctic Lakes 

50,000.00 

4. 
DR.(Ph.D) ALINA MARIE 
BINTI HASBI  
(In Collaboration with the Institute of 
Space Science) 

GGPM-2012-011                                             
Investigation of Ionospheric Responses Due To 
Earthquakes Using Satellite and Ground Based 
Remote Sensing Techniques 

28,000.00 

5. DR.(Ph.D) WAN HANNA 
MELINI BINTI WAN MOHTAR 

GGPM-2012-019 
The Effect Of Turbulence Induced By Hydraulic 
Structures On Bed Load Sediment Transport 

50,000.00 

6. DR.(Ph.D) AZRUL BIN A 
MUTALIB 

GGPM-2012-012 
Numerical Derivation of P-I Diagram for 
Strengthened RC Columns 

40,000.00 

7. 
DR.(Ph.D) WARDAH 
FATIMAH BINTI MOHAMMAD 
YUSOFF 

GGPM-2012-024 
Possibility of Using Ventilated Façade In 
Reducing The Indoor Air Temperature of 
Malaysian BuildingsM-2012-024 

40,000.00 

8. DR.(Ph.D) DARMAN BIN 
NORDIN 

GGPM-2012-009 
Study On The Interaction Of Extra Cellular Matrix 
Protein Fibronectin With Biological Model 
Membrane For Improving Cell Attachment 

50,000.00 

9. DR.(Ph.D) MOHD. FARID BIN 
MOHAMED 

GGPM-2012-029 
Enhancing Natural Cross Ventilation 
Performance in High Rise Apartment Buildings in 
Hot and Humid Climate 

30,000.00 
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10. DR.(Ph.D) SUDHARSHAN 
NAIDU A/L RAMAN 

GGPM-2012-023 
Characteristics of Elastomeric Polymers at High 
Strain Rates: Experimental Investigations and 
Material Constitutive Models 

40,000.00 

11. DR.(Ph.D) MOHD ASYRAF 
BIN ZULKIFLEY 

GGPM-2012-062 
A Unified Framework of Conditional random 
Field, Markov Chain and Colour Constancy for 
Behavioral Analytics 

40,000.00 
 
 

12. DR.(Ph.D) MOHD FAIS BIN 
MANSOR 

GGPM-2012-063 
Design and Fabrication of a Compact Dual-
Circulary Polarized Quadrifilar Helix Antenna with 
Integrated Network 

40,000.00 
 
 

13. 
DR.(Ph.D) MASLI IRWAN BIN 
ROSLI  
(In Collaboration with the Fuel Cell 
Research Institute) 

GGPM-2012-084 
Kesan Parameter Gas Kemasukan Terhadap 
Prestasi Sel Fuel PEM 

40,000.00 
 
 

14. DR.(Ph.D) NORLIZA BINTI 
ABD RAHMAN 

GGPM-2012-072 
Pembangunan Kawalan Logik Kabur Secara Atas 
Talian Dalam Reaktor Terbendalir 

40,000.00 
 
 

15. DR.(Ph.D) FIRDAUS BIN 
MOHAMAD HAMZAH 

GGPM-2012-075 
Pengaruh Tren dan Musim Terhadap Kualiti 
Paten Suhu Terhadap Masa dan Kedalaman Laut 

40,000.00 
 
 

16. DR.(Ph.D) NUR IZZI BIN MD 
YUSOFF 

GGPM-2012-079 
Penggunaan Bahan Kitar Semula dalam Turapan 
Boleh Lentur 

40,000.00 

 
 
Geran Galakan Penyelidikan Universiti-Komuniti (Research University Grant) 
Funded by Ministry of Higher Education (MOHE) 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. PUAN NUR ARZILAH BINTI 
ISMAIL 

KOMUNITI-2012-033 
Pendedahan Awal Matematik Kejuruteraan 
Dalam Projek Inovasi Sains Dan Teknologi 
Kejuruteraaan Menerusi Pembelajaran 
Berasaskan Masalah (Pbm) Di Peringkat Sekolah 
Menengah 

25,000.00 

2. DR. (Ph.D) NUR IZZI BIN MD 
YUSOFF 

KOMUNITI-2012-034 
Analisis Keberkesanan Lorong Belakang Di 
Perumahan Teres Terhadap Tahap Kesihatan 
Dan Keselamatan Penduduk: Kajian Kes Nilai, 
Negeri Sembilan. 

25,000.00 

3. DR. (Ph.D) FIRDAUS BIN 
MOHAMAD HAMZAH 

KOMUNITI-2012-035 
Kerangka Strategi Pembangunan Perumahan 
Teres Di Masa Hadapan Di Perak : Tinjauan 
Terhadap Persepsi Dan Penerimaan Komuniti 
Terhadap Konsep Rumah Teres Lantai 
Berpanggung 

25,000.00 
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Geran Galakan Penyelidikan Universiti-Industri (Research University Grant) 
Funded by Ministry of Higher Education (MOHE) 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. DR.(Ph.D) NORHANA BINTI 
ARSAD 

INDUSTRI-2012-030 
Development of Laser Guided Qiblah 
Measurement Device 

24,000.00 

2. IR. DR.(Ph.D) ROSDIADEE 
BIN NORDIN 

INDUSTRI-2012-032 
Mobile Health Application for Remote Post-
Chemotherapy Patient Monitoring 

20,000.00 

3. 
PROF. DR.(Ph.D) SITI 
ROZAIMAH BT. SHEIKH 
ABDULLAH 

INDUSTRI-2012-029 
Development of Bio Energy for Tasik Chini 
Freshwater Complex 

20,000.00 

4. DR.(Ph.D) NORLIZA BINTI 
ABD RAHMAN 

INDUSTRI-2012-031 
Effective Microbes for Industrial Wastewater 
Treatment 

18,000.00 

5. 
ASSOC. PROF. DR.(Ph.D) 
NORNGAINY BINTI MOHD 
TAWIL 

INDUSTRI-2012-034 
The Development of Flexible Floor Plan for Self-
Build House, An Alternative Affordable Home for 
Middle Income Group 

20,000.00 

6. DR.(Ph.D) NASHARUDDIN 
BIN ZAINAL 

INDUSTRI-2012-035 
Pembangunan Modul Pengajaran Robot 
Humanoid Bioloid CM-510 Oleh Robotis Kepada 
Pelajar Sekolah dan Pra-Siswazah 

20,000.00 

7. PROF. DR. (Ph.D) MOHD. 
ZAIDI BIN OMAR 

INDUSTRI-2012-037 
Development of Suspension System for Heavy 
Vehicles 

20,000.00 

8. 
ASSOC. PROF. DR.(Ph.D) 
MOHD NIZAM BIN AB 
RAHMAN 

INDUSTRI-2012-036 
Development of A Framework Towards 
Sustainable Practices for Malaysian SMEs 

12,000.00 

9. 
DR.(Ph.D) WAN MOHD 
FAIZAL BIN WAN 
MAHMOOD 

INDUSTRI-2012-033 
Economic Feasibility and Preliminary Studies on 
the Potential of Biomass Gasification Plant 
Installation Based on Oil Palm Fronds and 
Alternative Feeds 

20,000.00 

10. 
ASSOC. PROF. DR.(Ph.D) 
SITI MASRINDA BT. 
TASIRIN 

INDUSTRI-2012-040 
Production Of Hydrogen From Methane Digester 
Of Palm Oil Mill Effluent 

26,000.00 

11. PROF. DR.(Ph.D) BABA BIN 
MD DEROS 

INDUSTRI-2012-038 
Development Of Design Of Experimental 
Framework Towards Sustainable Practices For 
Malaysian Manufacturing SMEs 

34,000.00 

 
 
 
 
 
 



Re
se

ar
ch

 P
ro

je
ct

s 2
01

2

76

Geran Penyelidikan Tindakan Strategik (Research University Grant) 
Funded by Ministry of Higher Education 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. PROF. DR. (Ph.D) AZAMI 
ZAHARIM 

PTS-2012-091 
Pemantauan Projek PTS 2012 Gugusan 
Kejuruteraan dan Alam Bina 

50,000.00 

2. ASSOC. PROF. DR. (Ph.D) 
HAFIZAH HUSAIN 

PTS-2012-001 
Amalan penerapan kemahiran insaniah di Fakulti 
Kejuruteraan dan Alam Bina 

20,000.00 

3. 
PROF. DR.(Ph.D) AHMAD 
KAMAL ARIFFIN BIN MOHD 
IHSAN 

PTS-2012-002 
Aktiviti inovatif yang melibatkan pelajar 
antarabangsa dan tempatan untuk meningkatkan 
kemahiran generik pelajar pra siswazah FKAB 

20,000.00 

4. 
PROF. DR.(Ph.D) SITI 
ROZAIMAH BT. SHEIKH 
ABDULLAH 

PTS-2012-003 
Projek ilmiah pendokong dan pelengkap aktiviti 
penyelidikan berkualiti tinggi 

20,000.00 

5. 
ASSOC. PROF. IR. DR. 
(Ph.D) MASTURAH 
MARKOM 

PTS-2012-004 
Pembangunan model korelasi sumber dan beban 
nasionall terhadap pencapaian dan pemantapan 
kakitangan akademik bagi penambahbaikan 
kualiti berterusan di dalam P&P 

20,000.00 

6. ASSOC. PROF DR. (Ph.D) 
ROSZILAH BINTI HAMID 

PTS-2012-005 
Concrete Frisbee Competition Project As An 
Innovative Method In Handling Open-Ended 
Laboratory Work Concept For Civil Engineering 
Materials And Technology Course 

10,000.00 

7. ASSOC. PROF. DR.(Ph.D) 
SITI AMINAH BT. OSMAN 

PTS-2012-006 
Aplikasi Sistem “Mastering Engineering” Ke Atas 
Kursus Asas Program Kejuruteraan Awam Dan 
Struktur Dalam Meningkatkan Kefahaman Dan 
Kebolehan Pelajar Tahun 1 

10,000.00 

8. EN. MOHD. FAIZAL MAT 
TAHIR 

PTS-2012-007 
Pengukuran Dan Penilaian Secara Langsung 
Bagi Hasil Program (PO) Dan Hasil Kursus (CO): 
Kesan Terhadap Penambahbaikan Berterusan 

10,000.00 

9. PUAN NOR KAMALIANA BT. 
KHAMIS 

PTS-2012-008 
Lonjakan Jurutera Profesional Di Kalangan Ahli 
Akademik 

10,000.00 

10. EN. NORHISHAM TAN 
KOFLI 

PTS-2012-009 
Lonjakan Inovasi:  Pengukuran Dan Penilaian 
Hasil Kursus Bagi Tujuan Penambahbaikan 
Kurikulum Kejuruteraan Kimia Dan Kejuruteraan 
Biokimia 

10,000.00 

11. 
DR. (Ph.D) MOHD. 
SHAHBUDIN B. MASTAR @ 
MASDAR 

PTS-2012-010 
Memacu Sifat Inovasi Dan Kreativiti Melalui 
Aktiviti Pelajar 

10,000.00 
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12. ASSOC. PROF. SR. DR.  
(Ph.D) ADI IRFAN CHE ANI 

PTS-2012-011 
Webinars: Creative Approach Towards Engaging 
Gen Y Students In Higher Learning Institutions 

10,000.00 

13. DR. (Ph.D) NANGKULA 
UTABERTA 

PTS-2012-012 
Developing An Innovative Framework And 
Assessment Guideline With Rasch Model And 
Mini Facet Verification For Critique Session In 
Architecture Design Studio: Bridging A 
Professional And Criteria Based Assessment In 
Architecture Education 

10,000.00 

14. ASSOC. PROF.. DR (Ph.D)  
ZULKIFLI BIN NOPIAH 

Improving Engineering Students Performance In 
Engineering Mathematics Course Using A Non-
Hierarchical Clustering Technique. 

10,000.00 

15. ASSOC. PROF. DR. (Ph.D) 
NORNGAINY MOHD TAWIL 

PTS-2012-016 
Innovation In Mathematical Engineering Courses 
As E-learning And Self-Learning Studies By 
Implementing Internet Source, Communicating In 
Facebook Group And Using Wileyplus As Pretest 
In Every Topic 

10,000.00 

16. IR. DR. (PH.D) ROSDIADEE 
NORDIN 

PTS-2012-013 
Aspirasi Universiti Penyelidikan : Kajian 
Kemahiran Dan Budaya Penyelidikan Di 
Kalangan Pelajar Pra-siswazah 

10,000.00 

17. DR.(Ph.D) AFIDA BINTI 
AYOB 

PTS-2012-014 
Inovasi Dalam Strategi Pengajaran Dan 
Pembelajaran Berkesan Di FKAB Melalui 
Peningkatan Tahap Kreativiti Pensyarah 

10,000.00 

18. PUAN SHAHROM BINTI MD 
ZAIN 

PTS-2012-096 
Pendidikan Kelestarian Dan Keusahawanan 
Pencetus Budaya Inovasi 3R 

10,000.00 

19. DR. (Ph.D) SHAHRIZAN B. 
BAHAROM 

PTS-2012-095 
Integrasi Projek Bagi Kursus-Kursus Di Jabatan 
Awam Dan Struktur 

10,000.00 

20. EN. MOHD. ANAS B. MOHD. 
SOBRI 

PTS-2012-097 
Pembangunan Kurikulum Berdasarkan Kaedah 
Penilaian Gambar Besar 

10,000.00 

21. DR. (Ph.D) MASLI IRWAN B. 
ROSLI 

PTS-2012-098 
Lonjakan Kemahiran ICT Dalam Professionalisma 
Kejuruteraan Kimia Dan Kejuruteraan Biokimia 

10,000.00 

22. SR. MAZLAN MOHD. TAHIR 
PTS-2012-099 
Web 2.0 Approach As Innovation Tools In 
Dissertation Course For Bachelor of Architecture 

10,000.00 

23. PROF. DR. (Ph.D) 
NORBAHIAH MISRAN 

PTS-2012-100 
Penambahbaikan Proses Pengajaran dan 
Pembelajaran Melalui Pembinaan Ujian 
Psikometrik 

10,000.00 
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24. CIK IZAMARLINA BINTI 
ASSHAARI 

PTS-2012-101 
Cooperative Learning: Innovation In Developing 
Measurement Method Effectively In Assessing 
Students’ Academic And Generic Skill 
Performance; And Internet Assisted Learning For 
Mathematics Engineering Courses At FKAB, UKM 

10,000.00 

25. DR. (Ph.D) NORHANA 
ARSAD 

PTS-2012-102 
Keberkesanan Kaedah Pembelajaran Yang Aktif 
Dalam Pengajaran Optik Dengan Menggunakan 
Kaedah Simulasi 

10,000.00 

26. PUAN NORAINI HAMZAH 

PTS-2012-103 
Keperluan Aplikasi Perisian Maklumat Dalam 
Pengurusan Data Akreditasi Bagi Kepentingan 
Pembangunan Stap. 

10,000.00 

27. EN. YUSHAIZAD YUSOF 

PTS-2012-104 
Pembangunan Modul Pembelajaran Dan 
Pengajaran Yang Berkesan Untuk Kursus 
Elektronik Kuasa 

10,000.00 

28. PUAN NUR ARZILAH BINTI 
ISMAIL 

PTS-2012-157 
Implementation Of The Internet Based As 
Innovation In Problem Based Learning (PBL) 
Methods For Statistics. 

15,000.00 

29. DR.(Ph.D) NORLIZA BINTI 
ABD RAHMAN 

PTS-2012-159 
Kelestarian Amalan Kejuruteraan Kimia Dan 
Biokimia Melalui Penilaian Hasil Kursus (CO) 

15,000.00 

30. DR.(Ph.D)  WAN MIMI 
DIYANA BINTI WAN ZAKI 

PTS-2012-158 
Penggunaan Penunjuk Prestasi Sebagai Kaedah 
Pengukuran, Penilaian Dan Pemantauan Hasil 
Kursus Yang Lebih Berkesan. 

15,000.00 

31. 
PROF. IR. DR.(Ph.D) WAN 
HAMIDON BIN WAN 
BADARUZZAMAN 

PTS-2012-149 
Pembangunan Modul Integrasi Pendekatan 
`Student Centered Learning` Dan Kaedah 
Penilaian `Web-Based Rubrics` Yang 
Bersesuaian Dengan Bidang Kejuruteraan Awam 
Dan Struktur. 

10,000.00 

 
 
Dana Impak Perdana (Research University Grant) 
Funded by Ministry of Higher Education 
 

No. Researcher Research Code/Project Title Amount 
Approved (RM) 

1. 
PROF. DATO’ IR. DR (Ph.D) 
ABDUL WAHAB BIN 
MOHAMMAD 

DIP-2012-01                                                 
Development Of Sustainable Process In Palm Oil 
Mill 

393000 

2. PROF.DR (Ph.D) ABU 
BAKAR BIN MOHAMAD 

DIP-2012-02                                                          
Syntheses, Characterization & Application Of 
New And Novel Corrosion Inhibitors, Organic 
Compounds & Bio-Interface Materials 

393000 
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3. PROF. DR. (Ph.D) AINI BT. 
HUSSAIN 

DIP-2012-03                                                      
Applied Engineering Intelligent Systems 
Development 

393000 

4. PROF. DR (Ph.D) CHE 
HUSNA BT AZHARI 

DIP-2012-28                                                 
Structure-Property, Processing, Performance, 
Recycle And Reuse (Rr) Of Advanced Materials 

200000 

5. PROF. DR (Ph.D) 
NORHAMIDI BIN MUHAMAD 

DIP-2012-29                                               
Parameter Study Of Metal Injection Moulding And 
Machining Of Titanium Alloy 

300000 

6. PROF. DR. (Ph.D) AZAH 
BTE MOHAMED 

DIP-2012-30                                      
Power Quality  Evaluation And Enhancement Of  
Smart Power Grids With Renewable Energy 
Based  Distributed Generation And Custom  
Power Controllers 

250000 

7. 

PROF. DR.(Ph.D) SITI 
KARTOM BINTI 
KAMARUDIN 
(In Collaboration with the Fuel Cell 
Research Institute) 

DIP-2012-04                                                
Pembangunan Sel Fuel Langsung Dan 
Penstoran Fuel 

4,543,000.00 

8. 
PROF. DR.(Ph.D) JA`AFAR 
BIN SAHARI @ SHAARI  
(In Collaboration with the Fuel Cell 
Research Institute) 

DIP-2012-05                                                     
Cost Reduction And Durability Improvement Of 
Polymer Electrolyte Membrane Fuel Cells For 
Portable Power Generation 

318,000.00 

9. 
PROF. DR.(Ph.D) 
NORBAHIAH BINTI MISRAN 
(In Collaboration with the Institute of 
Science Space) 

DIP-2012-06                                                      
Analysis Of Electromagnetic Radiation Through 
Prototype Development And Radio wave 
Propagation 

343,000.00 

10. 

PROF. DATO' DR.(Ph.D) 
BURHANUDDIN BIN YEOP 
MAJLIS 
(In Collaboration with the Institute of 
Microengineering and 
Nanoelectronics) 
 

DIP-2012-16                                                    
Nanoelektronik  443,000.00 

11. 

PROF. DR.(Ph.D) 
SAHBUDIN BIN SHAARI 
(In Collaboration with the Institute of 
Microengineering and 
Nanoelectronics) 

DIP-2012-17                                                    
Investigation Of The Characteristic Features Of 
Complex Optical Micro And Nano-Structured 
Systems And Their Possible Application 

373,000.00 

 
 
 
Funded by External Agencies or Internal Funds 
 

No. Researcher Research Code/Project Title Source of 
Funding 

Amount 
Approved 

(RM) 

1. PROF. DR. (Ph.D) CHE 
HASSAN CHE HARUN 

PKT8/2012 
Kriteria Penanda Aras 
(Benchmarking) Kepakaran 
Penyelidik bagi Pembinaan 
Direktori Kepakaran IPT 

Ministry of Higher 
Education 50,000.00 
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2. 
ASSOC. PROF. DR. 
(Ph.D) ZAINUDDIN 
SAJURI 

PKT7/2012 
Fatigue Properties 
Characterization of Copper 
Phosphorous Alloy Tube 

O.Y.L Research & 
Development Centre 
Sdn. Bhd. 

24,000.00 

3. 
PROF. DR. (Ph.D) 
NORBAHIAH MISRAN 
(In Collaboration with the 
Institute of Science Space) 

LL-2011-004 
Development of Multi-Band 
Antenna Array System for 
Seismo-Ionospheric Coupling 
Studies 

ICESCO 30,446.12 

4. 
PROF. DR.(Ph.D) 
MOHD TUSIRIN BIN 
MOHD NOR 

PKT 6/2012 
Teknologi Sisa Sifar Yayasan Sime Darby 15,000,00.00 

5. 
ASSOC. PROF. 
DR.(Ph.D) NORNGAINY 
BINTI MOHD TAWIL 

PKT 5/2012 
Klasifikasi Fasiliti Perumahan 
Berstrata Bagi Pembangunan 
Model Penentuan Dana 
Pengurusan (DMFM) 

Valuation and 
Property Services 
Department 

140,800.00 

6. 

ASSOC. PROF. DR. 
(Ph.D) MARIYAM 
JAMEELAH BINTI 
GHAZALI  
(In Collaboration with The 
Institute of The Malay World 
and Civilisation) 

II/008/2012 
Siri Ensiklopedia dalam Sains 
& Teknologi Alam dan 
Tamaddun Melayu 
(Ensiklopedia Kejuruteraan 
Melayu) 

 

 

ATMA-UKM 100,000.00 

7. 
ASSOC. PROF. 
DR.(Ph.D) FATIHAH 
BINTI SUJA` 

PKT 4/2012 
Application of Solar Still Sewage 
Treatment at Pulau Perhentian 
Terengganu 

Pusat Serantau 
Tropika Lembap 
Hidrologi dan Sumber 
Air bagi Asia 
Tenggara dan Pasifik, 
Jabatan Pengairan 
dan Saliran Malaysia 

60,000.00 

8. 
PROF. IR. DR.DATO’ 
(Ph.D) ABDUL WAHAB 
BIN MOHAMMAD 

PKT 3/2012 
Development of A Pre-Treatment 
System of the RO Membrane 
using Serially Connected Two-
Stage Fiber Filters to reuse STP 
Effluent 

Indahwater 
Konsortium Sdn. Bhd. 161,260.00 

9. 
PROF. DR. (Ph.D) 
DZURAIDAH BINTI 
ABD. WAHAB 

PKT 2/2012 
How Successfully Can 
Manufacturing Strategies Be 
Implemented for Automotive 
Manufacturing Sustainability? - A 
Comparison of Socio-Technical 
Perspectives Between Japan 
and Malaysia 

The Sumitomo 
Foundation 29,993.50 

10. 
PROF. IR. DR.DATO’ 
(Ph.D) ABDUL WAHAB 
BIN MOHAMMAD 

PKT1/2012 
Application, Performance 
Evaluation and Optimization of 
Membrane System in Chemical 
Process Industry 

Ministry of Higher 
Education 35,500.00 
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