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OVERVIEW 
Artificial Intelligence Research Unit (AiRU) was initiated in 1998 as a research group with IRPA fund for project on Navigational Aid to 
Visually Impaired (NAVI) in Faculty of Engineering, Universiti Malaysia Sabah (UMS). Progressively, AiRU was officially established as 
one of research unit in 2nd December 2010. Currently, AiRU research area is disseminated into 6 research groups namely Knowledge 
Discovery and Machine Learning (KDML), NanoEngineering & Materials (NEMs), Biomimetics Research Group (BiRG), Robotics & 
Intelligent Systems (myRIS), Vision & Language (V&L), and Image and Signal Processing (ISP).  
 

MISSION 
To develop R&D&I project in the fields of artificial intelligence and its 
applications 
To promote AI technology utilization in Malaysia and Sabah industries 
To collaborate with industries and research institute for product improvement 
and commercialization   
 

VISION 

Strive to be leading center for R&D&I in the 
artificial intelligence fields and its applications. 

 

RESEARCHERS 
No. Name Expertise Role   
1. Assoc. Prof. Dr. Ismail Saad 

[Head RG: Nano Engineering & Material (NEMs)] 
Micro & Nanoelectronics 

Device 
Head  

2. Assoc. Prof.  Dr. Jamal A. Dargham 
[Publicity & Head RG: Image & Signal Processing  (ISP)] Image Processing 

Felo 

3. Assoc. Prof. Dr. Rayner Alfred 
[Deputy & Head RG : Knowledge Discovery & Material (KDML)] 

Big Data & Data Mining 
 

Felo 

4. Dr. Khairul A. Mohamad 
[Deputy & NEMs members] 

Organic Nanoelectronics 
Felo 

5. Dr. Mohd Hanafi Ahmad Hijazi 
[Publication Manager] 

Image Classification Felo 

6. Ir. Dr. Muralindran Mariappan 
[Infrastructure & Head RG: Robotics & Intelligent Systems 
(myRIS)] 

Robotics and Intelligent 
Systems 

Felo 

7. Dr. Chin Kim On 
[Finance & Head RG: Biomimetics (BIRG)] Artificial Neural Networks 

Felo 

8. Dr. Lau Hui Keng 
[Event & Data Manager] 

Artificial Immune Systems 
Felo 

9. Dr. James Mountstephens 
[External & Head RG: Vision & Language  (V&L)] 

Visual and Linguistic 
processing 

Felo 

10. Dr. Noor Ajian Mohd Lair AI Production Planning & 
Control 

Felo 

11. Prof. Dr. Dong Hwa Kim Computational Intelligence 
and Systems 

 Assoc. Felo  

12. Assoc. Prof. Dr. Zuwairie Ibrahim DNA Computing Assoc. Felo 
13. Assoc. Prof. Dr. Jane Labadin Computational Mathematics Assoc. Felo 

 
ACHIEVEMENTS 

 Securing total research grants more than RM 1.5 million (since 2012) 
 More than 100 Citation-Index Journals Publications 
 More than 80 Postgraduate Students by research 
 Participate and earned Awards in National & International exhibition 
 Organized and co-organized successfully more than 10 IEEE-International Conference  

Contact details: 
Website : http://www.ums.edu.my/airuv2/ 
ismail_s@ums.edu.my (unit head) / james@ums.edu.my 
(External link) 
Phone no: +6088-320000 ext: 3087/3294/3147  
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AIMS2015 Conference Program at a Glance 
 
 

AIMS2015 Conference Program at a Glance:
Session Code: Wed.pm1 means Wednesday afternoon 
before tea break. 
Other Time periods: am1, am2, pm1, pm2 

Paper Code: e.g. K1 see following pages for a full 
list: 
Track letter: A, B, C . and paper number within 
track e.g. K1 

Day-0: Tuesday 1 December 2015: 5 to 6pm, Early registration desk opens for one hour, Le Meridien Hotel.

Time Day-1: Wednesday 2 December 2015  (Keynote Speaker-1 + 45 papers) 

8.15 - 9.30 Wed.am1.A: (Chair: David Al-Dabass/Ismail Saad): Opening session and keynote Speaker-1: Prof Yong Men 
TEO

9.30 - 9.45 Refreshments
  Room A Room B 

9.45 - 12.05, 7 
Wed.am2.A (Chair Zuwairie Ibrahim-

C4/ Mabuza-Hocquet-S6): 
A1, F3, A3, A4, H1, H2, H3

Wed.am2.B (Chair: Pad Nayak-X7/ Wan Isa-T1):
B1, B3, B4, B5, B6, K2, K3 

12.05 - 1.05 Lunch

1.05 - 3.45, 8 
Wed.pm1.A (Chair: Bagus Arthaya-

T2/ Vitaliy Mezhuyev-V1): 
P1+I1, P2, P3, P4, P5, P6, P7, P8

Wed.pm1.B (Chair: Oleksandr Letychevskyi-
Q1/ Mohd Furqan-F2+S7): 

C1, C2, C3, C4, C5, J1, N1, N2, O1
3.45 - 3.55 Refreshments

3.55 - 6.35, 8 
Wed.pm2.A (Chair: Srinivasa Chalamala-

K3/ Baldev Singh-J1): 
Q1, Q2, Q3, Q5, Q6, F2, A2, F4

Wed.pm2.B (Chair: Dasari Pushpalatha-
B6/ Nilam Choudhary-J1): 

X1, X2, X4, X5, X6, X7, L1, V1 
6.35 - 6.45 Close of day-1 and photo opportunity

7.30 - 9.30 Conference Dinner
Day-2: Thursday 3 December 2015  (Keynote Speaker-2 + 18 papers) 

8.15 - 9.25 Thu.am1.A: (Chair: David Al-Dabass/Ismail Saad): day-2 opening session and Keynote speaker-2 
Prof Vitaliy Mezhuyev

9.30 - 10.30, 3 
Thu.am2.A (Chair: Mohd Furqan-F2+S7/ Sachin 

Gavankar-H3): 
S1, S2, S4 

Thu.am2.B (Chair: Oleksandr Letychevskyi-
Q1/ Nilam Choudhary-J1): 

T1, T2, T3 
10.30 - 10.45 Refreshments

10.45 - 12.45, 6 
Thu.am3.A (Chair: Wan Isa-T1/ Viswa Cheda-

X6): 
S5, S6, S7, S8, S9, S10

Thu.am3.B (Chair: Dasari Pushpalatha-B6/ Ali Chekima):

U1, U2, Y1, Y2, Z1, Q7 

12.45 - 12.50 Close of Conference and photo opportunity

12.50pm - 2pm Lunch
2pm - Social Program and Free Time to explore the heritage, culture and history of Kota Kinabalu and Malaysia

Day-3 Friday 4 December 2015: Social Program and Free Time to explore the heritage, culture and history of 
Kota Kinabalu and Malaysia

Day-1 requested: X2. A2 and F3 swapped. Q7, I1, C5 late request 
Session chairs on standby: Nurmin Bolong, Muralindran Mariappan, Khairul Anuar Mohamad, Ali Farzamnia, Mohd Hanafi 
Ahmad Hijazi, Chin Kim On, Abdula K P, Zuwairie Ibrahim,
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Papers by Track, 1 
  

Seq # Track: 01.A. Artificial Intelligence First author Presenters: names 

A1 1570219466  

A Machine Learning-Based Approach to Estimate the CPU-Burst 
Time for Processes in the Computational Grids

Tarek Helmy Bin-Obaidellah 

A2 1570222472  

A Nature Inspired Heuristic Optimization Algorithm Based on 
Lightning 

Hussain Shareef  Shareef 

A3 1570231718  

Optimizing Cluster of Questions by Using Dynamic Mutation in 
Genetic Algorithm

Nur Suhailayani Suhaimi Suhaimi 

A4 1570231966  Local Binary Patterns for Gender Classification Balakrishna Gudla Gudla

    Track: 02.B. Neural Networks & Fuzzy Systems    

B1 1570227288  Multi-layer Fuzzy Logic for Welfare Disbursement Noor Hidayah Zakaria Zakaria

B2 1570227295  

Power Energy Management for a Grid-Connected PV System 
Using Rule-Base Fuzzy Logic 

Nousheen Hashmi   

B3 1570231761  

Minutiae Matching Algorithm Using Artificial Neural Network for 
Fingerprint Recognition 

Hariyanto Rawad Murdiyono  Sudiro 

B4 1570231968  

Design and Evaluation of a Multi-model, Multi-level Artificial 
Neural Network for Eczema Skin Lesion Detection

Simon Philippe Zapido Zapido 

B5 1570232008  

A CMOS Analog Current-Mode Direct and Complementary 
Membership Function Circuit for Fuzzy Logic Controller 
Applications 

Abdulla Kunnath Parambil Kunnath Parambil 

B6 1570232846  

A Clustering Algorithm for WSN to Optimize the Network Lifetime 
Using Type-2 Fuzzy Logic Model 

Dasari Pushpalatha Pushpalatha 

    Track: 03.C.Evolutionary Computation    

C1 1570226572  

Improved Particle Swarm Optimization Based on Velocity 
Clamping and Particle Penalization 

Musaed A. Alhussein Haider 

C2 1570226582  

A Novel Multi-Objective Optimization Model for Minute-in-Trail 
Strategy Based on Sector Workload Restriction

Fanrong Sun   Sun 

C3 1570227837  

An Idiotypic Solution Sieve for Selecting the Best Performing 
Solutions in Real-World Distributed Intelligence

Shashi Shekhar Jha  Jha 

C4 1570231243  BSKF: Binary Simulated Kalman Filter Zulkifli Md Yusof  Ibrahim

C5 1570231564  

A New Variant of Arithmetic Mean Iterative Method for Fourth 
Order Integro-differential Equations Solution

Elayaraja Aruchunan 

 Aruchunan late 
request

    Track: 06.F.Bioinformatics and Bioengineering    

F1 1570225222  A Generic Framework for Biomedical Snippet Retrieval Yan Li   

F2 1570231130  

Protein Map of Control Mice Exposed to Context Fear Using A 
Novel Implementation of Granger Causality

Mohammad Shaheryar Furqan  Furqan 

F3 1570231987  

Pattern Matching Performance Comparison as Big Data Analysis 
Recommendations for Hepatitis C Virus (HCV) Sequence DNA

Berlian Al Kindhi Al Kindhi 

F4 1570232001  

Electromyogram (EMG) Signal Processing Analysis for Clinical 
Rehabilitation Application 

Bun Seng Chan  Bais 

    Track: 08.H.Data and Semantic Mining    

H1 1570222940  

Dimensionality Reduction with a Composite-Selective Strategy in 
Documents with a Hybrid Content 

Saeed Raheel   Raheel 

H2 1570225411  

Comparative Analysis Between K-Means and K-Medoids for 
Statistical Clustering 

Norazam Arbin  Arbin 

H3 1570231689  

Decision Tree: Review of Techniques for Missing Values At 
Training, Testing and Compatibility 

Sachin Gavankar  Gavankar 
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Papers by Track, 2 
 

    Track: 09.I.Games, VR and Visualization    

I1 1570231799  A Virtual Reality Testbed for Camera Simulation in Aerospace Applications Thomas Steil 

 Emde, late 
request

    Track: 10.J.Emergent Technologies    

J1 1570227357  Scope of Cloud Computing in Indian Technical Education Nilam Choudhary  

Choudhary; 
Singh

    Track: 11.K. Intelligent Systems and Applicaitons    

K1 1570225619  

Developing a Software Application for Identifying Potential Terrorists At 
Airports: Application of Predictive Profiling Using Fuzzy Logic

Reggie Davidrajuh   

K2 1570227265  

Classification of Product Images in Different Color Models with Customized 
Kernel for Support Vector Machine 

Stanley Oyewole Oyewole 

K3 1570231974  Local Binary Patterns for Digital Image Watermarking Srinivasa Rao Chalamala  Chalamala

    Track: 12.L.Hybrid and Soft Computing    

L1 1570231957  

Implementation of Greedy and Simulated Annealing Algorithms for Wireless 
Access Point Placement 

Nila Puspitasari Wibowo 

    Track: 14.N.Control of Intelligent Systems and Control Intelligence    

N1 1570225999  

Sensitivity Measures and Modeling Errors for YOULA Parameterization 
Based Regulators

Csilla Banyasz  Keviczky 

N2 1570227703  Design of an Integrated Fish Auction System in Indonesia Using RFID Suryadiputra Liawatimena  Liawatimena

    Track: 15.O.e-Science and e-Systems    

O1 1570227868  

Developing a Web-based Simulation-based Learning System for Enhancing 
Concepts of Linked-list Structures in Data Structures Curriculum

Ah-Fur Lai Lai 

    
Track: 16.P.Robotics, Cybernetics, Engineering, Manufacturing and 

Control
    

P1 1570224888  

Modelling and Simulation of a Laser Scanner with Adjustable Pattern as 
Virtual Prototype for Future Space Missions

Markus Emde Emde 

P2 1570226998  An Improved Anti-windup Control Using a PI Controller Kyohei Sakai   Sakai

P3 1570227000  

Model Matching Control Based on Discrete-Time Improved ADRC 
Considering Plant Input-side Disturbance

Ryo Tanaka  Tanaka 

P4 1570227007  Approach to New Model Recovery Anti-Windup Scheme with PID Controller Kazushi Kawamura  Kawamura

P5 1570227458  

Controller Design by Frequency-Domain Fictitious Reference Iterative 
Tuning Using Sliding DFT 

Nobutoshi Suwa   Suwa 

P6 1570227575  

Multiple Outputs Programmable Integrated Circuits (MOPICs) 
Microcontroller Trainer for Educational Applications

Ibrahim Burhan  Burhan 

P7 1570231751  

An Experimental Investigation Into Curvature Uncertainties in Executing 
Piecewise Continuous Dubins Curves in Path Planning

Madhavan Shanmugavel  Shanmugavel 

P8 1570232144  

Quantized H1 Static Output Control for Linear Systems with Interval-
Bounded Additive Controller Coefficient Variations

Jianliang Wang Wang 
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Papers by Track, 3 

 
 

    Track: 17.Q.Methodologies, Tools and Operations Research    

Q1 1570226033  Symbolic Modelling in White-Box Model-Based Testing Volodymyr Peschanenko  Letychevskyi

Q2 1570227645  

Defect Management Life Cycle Process for Software Quality 
Improvement 

Aedah Abd Rahman Abd Rahman 

Q3 1570227649  

Defining Methodology for Multi Model Software Process Improvement 
Framework 

Aedah Abd Rahman Abd Rahman 

Q4 1570228036  

Designing Acceptance Test Procedures (ATPs) for Smart Nano Grid 
Applications 

Kiran Choudhry   

Q5 1570231722  Optimal Supply Chain Design: A Case Study in Toothbrush Industry Tai Pham  Pham

Q6 1570231724  

A Computational Study of Risk-Averse Parameter Effects on a 2-
Stage Supply Chain Coordination Under Refund-Dependent Demand

Loi Nguyen  Nguyen 

Q7 1570231779  

Integration of Fuzzy C-Means with Correlation Template and Active 
Contour for Brain Lesion Segmentation in Diffusion-Weighted MRI

Ayuni Fateeha Muda 

Moda, late 
request 

    Track 5: 18.R.Discrete Event and Real Time Systems    

R1 1570228054  

Modeling Humanoid Robot as a Discrete Event System: A Modular 
Approach Based on Petri Nets 

Reggie Davidrajuh   

    Track: 19.S.Image, Speech and Signal Processing    

S1 1570225016  Semantic Environment Perception, Localization and Mapping Bjoern Sondermann Emde

S2 1570227259  

Statistical Speaker Diarization Using Dependent Combination of 
Extracted Features 

Hasan Kadhim  Kadhim 

S3 1570227625  

Real Time Detection and Tracking of Mouth Region of Single Human 
Face 

Anitha C   

S4 1570228367  

Incremental Learning and Novelty Detection of Gestures in a Multi-
Class System 

Husam Al-Behadili Al-Behadili 

S5 1570231416  Intetnet of Things: Securing Data Using Image Steganography Vahab Iranmanesh Iranmanesh

S6 1570231496  

Fusion of Phase Congruency and Harris Algorithm for Extraction of 
Iris Corner Points

Gugulethu Mabuza-Hocquet  

Mabuza-
Hocquet

S7 1570231881  

Gene Network Inference Using Forward Backward Pairwise Granger 
Causality 

Mohammad Shaheryar Furqan  Furqan 

S8 1570231932  

Tamper Detection in Speech Based Access Control Systems Using 
Watermarking 

Bala Mallikarjunarao Garlapati  Garlapati 

S9 1570231945  

Semi-Supervised Learning Using Incremental Polynomial Classifier 
and Extreme Value Theory 

Husam Al-Behadili Al-Behadili 

S10 1570231984  An audio/speech Watermarking Method for Copyright Protection Krishna Rao Kakkirala Kakkirala

S11 1570232567  Securing Biometric Authentication Through Multimodal Watermarking Wadood Abdul   

    
Track: 19.Sa Natural Language Processing/Language 

Technologies
    

Sa1 1570232073  

On the Trade-Off Between Multi-Level Security Classification 
Accuracy and Training Time 

Paal Engelstad   

    
Track: 20.T.Industry, Business, Management, Human Factors 

and Social Issues
    

T1 1570230891  Exploring the Adoption of Blended Learning: Case of Mobile Learning 
Wan Abdul Rahim 
Wan Mohd Isa  

Wan Mohd Isa 

T2 1570231943  

The Redesign of Grashof Incubator Concerning the Alternative 
Heating System and the Ergonomic Aspect

Bagus Arthaya  Arthaya 

T3 1570232108  

Analysis of Feature Parameters for Objective Stress Assessment of 
Indoor Noises 

Kwang Myung Jeon Jeon 
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Papers by Track, 4 

 

    
Track: 21.U.Energy, Power, Transport, Logistics, Harbour, Shipping and 

Marine Simulation
    

U1 1570227191  Effects of Station Location and Capacity for Personal Mobility Sharing Kohji Tomita  Tomita

U2 1570227526  

Modeling and Simulation Study for Dynamic Model for Brushless Doubly Fed 
Reluctance Machine Using Matlab Simulink

William Song Song 

    Track: 22.V.Parallel, Distributed and Software Architectures and Systems    

V1 1570223854  

Ontology-driven Development of the Metamodels for Modelling Distributed 
Parallel Software Systems 

Vitaliy Mezhuyev Mezhuyev 

    
Track: 24.X.Mobile/Ad hoc wireless networks, mobicast, sensor 

placement, target tracking
    

X1 1570223744  A New Coordinated Beamformer for MIMO-based Ad Hoc Networks Makan Zamanipour  Zamanipour

X2 1570227754  An Improved Quality of Service Using R-AODV Protocol in MANETs Siddlingappagouda Biradar  Biradar

X3 1570228294  Experimental Evaluation of a WiFi Device in an Undersea Environment Yoshiaki Taniguchi   

X4 1570231356  On the Optimizing of LTE System Performance for SISO and MIMO Modes Ali Bin Salem Bin Salem

X5 1570231602  

A Novel Contention Window Control Scheme Based on a Markov Chain Model 
in Dense WLAN Environment 

Yoshiaki Morino  Morino 

X6 1570231749  A Study on Vehicular Adhoc Networks Duduku V Viswacheda Viswacheda

X7 1570231896  

Analysis of Random Way Point and Random Walk Mobility Model for Reactive 
Routing Protocols for MANET Using NetSim Simulator

Padmalaya Nayak  Nayak 

    
Track: 25.Y.Performance Engineering of Computer & Communication 

Systems
    

Y1 1570219992  

Improving Network Performance with Rate Adaptation Algorithms for Vehicular 
Simulations 

Kenneth Nwizege Nwizege 

Y2 1570220427  Performance Enhancement by Adaptive Resource Allocation Hayam Alyasiri  Alnakkash

    Track: 26.Z.Circuits, Sensors and Devices    

Z1 1570232379  

Equivalent Circuit Model Analysis of Vertical Impact Ionization MOSFET 
(IMOS) 

Andee Bacho  Bacho 

Z2 1570232433  The Design of the Fire Detection of Microwave Antenna Yong-Lin Yu   

 
 
 
  

********** ********** 
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AIMS2015 
Daily Schedule 

 

Time Room A Room B 

Wednesday, December 2 
08:15 AM-
09:30 AM 

Wed.am1.A: Opening Session and 
Keynote Speaker-1 

  

09:45 AM-
12:05 PM 

Wed.am2.A: Artificial intelligence and 
Data/Semantic Mining 

Wed.am2.B: Neural Networks & Fuzzy Systems 
and Intelligent Systems 

01:05 PM-
03:45 PM 

Wed.pm1.A: Robotics, Cybernetics, 
Engineering, Manufacturing and Control

Wed.pm1.B: Evolutionary Computation, Emergent 
Technologies, Control and e-Science/Systems

03:55 PM-
06:35 PM 

Wed.pm2.A: Methodologies, Tools/OR 
and Bioinformatics & Bioengineering 

Wed.pm2.B: Mobile/Ad hoc nets, mobicast/sensor 
placement/target tracking, Parallel and 
Hybrid/Soft Computing 

Thursday, December 3 
08:15 AM-
09:25 AM 

Thu.am1.A: Keynote Speaker-2   

09:30 AM-
10:30 AM 

Thu.am2.A: Image, Speech and Signal 
Processing 

Thu.am2.B: Industry, Business, Management, 
Human Factors and Social Issues 

10:45 AM-
12:45 PM 

Thu.am3.A: Image, Speech and Signal 
Processing 

Thu.am3.B: Energy/Power/Transport/Logistics,, 
Performance Engineering and Circuits, Sensors 
and Devices 

 



10 
 

Wednesday, December 2, 8:15 AM - 9:30 AM, Wed.am1.A: Opening Session and 
Keynote Speaker-1 
Room: A, Chairs: David Al-Dabass (Nottingham Trent University, United Kingdom), Ismail Saad 
(Universiti Malaysia Sabah, Malaysia) 

Modelling and Simulation in 
Experimental Cybersecurity Research 

  
Yong Meng TEO 

  
Department of Computer Science, National University of Singapore 
Email: teoym@comp.nus.edu.sg, url: www.comp.nus.edu.sg/~teoym 

  
Cybersecurity challenges today are very real and wide-ranging with significant implications across multiple 
domains and communities. For cybersecurity research to be impactful, an experimentation infrastructure with 
shared and validated models, tools and testbeds will enable researchers to design meaningful experiments and 
test environments. Among the pillars of science, modelling and simulation is a mean of scientific discovery that 
employs computing to simulate a physical system according to laws derived from theory and experiment. This 
keynote discusses a national shared infrastructure, currently being developed, to provide computing resources, 
repeatable and controllable experimental environments, among others, for the cybersecurity R&D community 
in Singapore. 
  
This keynote, divided into three main parts, aims to share our experience in setting up a national infrastructure 
for modelling and simulation experimentation in cybersecurity. First, we review experimental cybersecurity 
infrastructures with different capabilities, namely, small stand-alone, localized, and large distributed. Next, we 
discuss the hardware infrastructure and software tools to support both user physical and/or virtual cybersecurity 
testbeds. The hardware is designed to support dynamic provisioning of computing nodes as bare metal or 
virtual machines, and network and storage allocation as dedicated physical hardware. To support the modelling 
and simulation experiment life cycle, software tools are required to model and construct experiments, emulate 
human and system activity and orchestrate network experiments among others. Cybersecurity experimentation 
must capture real world scale and human activity because it often involves analysis of large, complex, 
decentralized systems. To illustrate the use of the national infrastructure, we discuss the design of a simulation 
application for studying the effect of human behaviour on cybersecurity and emergent behaviour on new 
security vulnerabilities. 
  
Biography 

  
TEO Yong Meng is an Associate Professor of Computer Science at the National 
University of Singapore (NUS) and an Affiliate Professor at the NUS Business Analytics 
Centre. He was a Visiting Professor at various institutes in the Chinese Academy of 
Science, China from 2010-2014. He received his PhD in Computer Science from the 
University of Manchester. His research interest is on parallel and distributed systems and 
applications. In the last five years, he focused on the performance of parallel systems, 
cloud computing, and emergent properties in complex systems. The paper on strategy-
proof dynamic pricing of cloud computing resources won the Best Paper Award at the 
10thInternational Conference on Algorithms and Architectures for Parallel Processing in 
2010. Another paper, co-authored with his PhD student, on time-based semantic 

validation won the ACM SIGSIM Best PhD Student Paper Award in 2009. He leads the Computer Systems 
Research Group. He also served as Advisor (Directors Office) on Large-Scale Computing Systems, Asia-
Pacific Science and Technology Centre, Sun Microsystems Inc. from 2007-2008, and External Grant Evaluator, 
European Research Council (Ideas Specific Program) from 2008-2013. He has received numerous external 
research grants including European Commission, Fujitsu Computers (Singapore) Pte Ltd, Fujitsu Laboratories 
Ltd (Japan), Sun Microsystems/Oracle (USA), Nvidia, and PSA Corporation (Singapore) among other 
institutions. 
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9:45 AM - 12:05 PM 

Wed.am2.A: Artificial intelligence and Data/Semantic Mining 
Room: A 
Chairs: Zuwairie Ibrahim (Universiti Malaysia Pahang, Malaysia), Gugulethu P 
Mabuza-Hocquet (University of Johannesburg & Council for Scientific and Industrial 
Research, South Africa) 

9:45 A Machine Learning-Based Approach to Estimate the CPU-Burst Time for Processes in the Computational 
Grids 
Tarek A. Helmy (King Fahd University of Petroleum and Minerals, Saudi Arabia); Sadam Al-Azani (KFUPM, Saudi 
Arabia); Omar Jafer Bin-Obaidellah (King Fahd University of Petroleum and Minerals, Saudi Arabia) 
the implementation of CPU-Scheduling algorithms such as Shortest-Job-First (SJF) and Shortest Remaining Time First 
(SRTF) is relying on knowing the length of the CPU-bursts for processes in the ready queue. There are several methods 
to predict the length of the CPU-bursts, such as exponential averaging method, however these methods may not give an 
accurate or reliable predicted values. In this paper, we will propose a Machine Learning (ML) based approach to estimate 
the length of the CPU-bursts for processes. The proposed approach aims to select the most significant attributes of the 
process using feature selection techniques and then predicts the CPU-burst for the process in the grid. ML techniques 
such as Support Vector Machine (SVM) and k-Nearest Neighbors (k-NN), Artificial Neural Networks (ANN) and Decision 
Trees (DT) are used to test and evaluate the proposed approach using a grid workload dataset named "GWA-T-4 
AuverGrid". The experimental results show that there is a strength linear relationship between the process attributes and 
the burst CPU time. Moreover, K-NN performs better than ML in nearly all cases in terms of CC and RAE. Furthermore, 
applying attribute selection technique improves the performance in terms of space, time and estimation. 

10:05 (F3, Swapped with A2) Pattern Matching Performance Comparison as Big Data Analysis Recommendations 
for Hepatitis C Virus (HCV) Sequence DNA 
Berlian Al Kindhi (Institut Teknologi Sepuluh Nopember, Indonesia); Tri Arief Sardjono (Institut Teknologi Sepuluh 
Nopember (ITS) Surabaya, Indonesia) 
A data bank can provide very useful information while mined properly.[27] In order to optimally extracted, data mining can 
be done by observing capacity and characteristics of the data. So it can generates knowledge discovery in databases as 
expected. For instance in Gene Bank, every single record DNA, there are at least ten thousand sequences recorded. If 
the data morethan a hundred records, it will be a big sequence datas to be processing. Hepatitis C Virus (HCV) is a liver 
disease that can infect humans through blood. HCV infection can be asymptomatic or can be hepatitis acute, chronic, 
furthermore cirrhosis. Hepatitis C is generally doesnt show symptoms in the early stages. About 75 percent people with 
hepatitis C didn't realize that they had infected until liver damage years later. Therefore needed a sequences DNA Mining 
to analyzing DNA history wheter it is HCV infection or not. In this study will compare several methods of string matching 
as a recommendation which is the best performance in processing DNA mining. In addition, will also be analyzed DNA 
HCV genetic mutations trend as a Knowledege Discovery in Database in DNA mining. 

10:25 Optimizing Cluster of Questions by Using Dynamic Mutation in Genetic Algorithm 
Nur Suhailayani Suhaimi (Universiti Teknologi MARA Malaysia, Malaysia); Siti Nur Kamaliah Kamarudin (Universiti 
Teknologi MARA, Selangor, Malaysia); Norazam Arbin (Universiti Teknologi MARA, Malaysia); Zalinda Othman (Universiti 
Kebangsaan Malaysia, Malaysia) 
Clustering dynamic data is a challenge in identifying and forming groups. This unsupervised learning usually leads to 
indirect knowledge discovery. The cluster detection algorithm searches for clusters of data which are similar to one 
another by using similarity measures. Optimizing the clustered data with certain fixed values could be an issue. 
Depending on the parameters and attributes of the data, the results yielded probably either stuck in local optima or bias 
by attributes pattern. Performing Genetic Algorithm in the data cluster may increase the probability of the questions being 
clustered in the optimal group cluster. Dynamic Mutation in Genetic Algorithm used as repair mechanism to ensure the 
cluster is optimized enough and produce optimum indexed questions set. 
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10:45 Local Binary Patterns for Gender Classification 
Balakrishna Gudla (TCS Innovation Labs, India); Srinivasa Rao Chalamala (TCS Innovation Labs Hyderabad & IIIT 
Hyderabad, India); Santosh Kumar Jami (TCS Innovation Labs Hyderabad, India) 
Gender classification using facial features has attracted researchers attention. It is very useful in face processing 
applications and it is being done by using texture features of a face. This paper presents a variant of Local Binary 
Patterns (LBP) for gender classification which can discriminate the facial textures efficiently. In our method, we used a 
new neighborhood shape for obtaining LBP as it performs superior than traditional LBP. We obtained LBPs on each non 
overlapping block of a face image and calculated histograms of it. We used these histograms as a facial features for 
gender classification. The classification task has been performed by using Support Vector Machine (SVM). We compared 
our method with few of the existing methods based on LBP with classifier being the same as SVM. The LBP based 
descriptor outperforms the traditional LBP and achieved 96.17 percent recognition rate on combined face dataset of 
FERET and FEI. 

11:05 Dimensionality Reduction with a Composite-Selective Strategy in Documents with a Hybrid Content 
Saeed Raheel (American University of Science and Technology, Lebanon) 
Feature selection is the process of choosing a subset of the available features or attributes from a certain dataset in order 
to render the process of building a predictive model more efficient and accurate. The selection of attributes is, in most of 
the times, done sequentially. In this paper we propose a new filtering strategy that selects the attributes in a composite 
way rather than sequential. The advantage of this approach is that it allows for an important number of features that are 
highly relevant to their classes but statistically insignificant to participate in the learning process of the classifier. Results 
show that this new approach is promising and as good as the traditional one. Higher accuracy is reached when the 
number of the infrequent features increases. This approach is useful when we need for the infrequent features to be part 
of the predictive model since this, in turn, enforces the subjectivity of the decision made by the classifier. 

11:25 Comparative Analysis Between K-Means and K-Medoids for Statistical Clustering 
Norazam Arbin (Universiti Teknologi MARA, Malaysia); Zalinda Othman Othman (Universiti Kebangsaan Malaysia, 
Malaysia); Nur Suhailayani Suhaimi (Universiti Teknologi MARA Malaysia, Malaysia) 
Clustering dynamic data is a challenge in identifying and forming groups. This unsupervised learning usually leads to 
undirected knowledge discovery. The cluster detection algorithm searches for clusters of data which are similar to one 
another by using similarity measures. Determining the suitable algorithm which can bring the optimized groups cluster 
could be an issue. Depending on the parameters and attributes of the data, the results yielded from using both K-Means 
and K-Medoids could be varied. This paper presents a comparative analysis of both algorithms in different data clusters to 
lay out the strengths and weaknesses of both. Thorough studies were conducted in determining the correlation of the 
data with the algorithms to find the relationship among them. 

11:45 Decision Tree: Review of Techniques for Missing Values At Training, Testing and Compatibility 
Sachin Gavankar (Mumbai University, India); SudhirKumar Sawarkar (University of Mumbai, India) 
Data mining rely on large amount of data to make learning model and the quality of data is very important. One of the 
important problem under data quality is the presence of missing values. Missing values can occur in both at the time of 
training and at the time of testing. There are many methods proposed to deal with missing values in training data. Many of 
them resort to imputation techniques. However, Very few methods are there to deal with the missing values at 
testing/prediction time. In this paper, we discuss and summarize various strategies to deal with this problem both at 
training and testing time. Also, we have discussed the compatibility between various methods at training and testing to 
achieve better results. 
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Wed.am2.B: Neural Networks & Fuzzy Systems and Intelligent Systems 
Room: B 
Chairs: Padmalaya Nayak (JNTUH, India), Wan Abdul Rahim Wan Mohd Isa 
(Universiti Teknologi MARA, Malaysia) 

9:45 Multi-layer Fuzzy Logic for Welfare Disbursement 
Noor Hidayah Zakaria and Rohayanti Hassan (Universiti Teknologi Malaysia, Malaysia); Razib M. Othman (Universiti 
Teknologi Malaysia & Laboratory of Computation Intelligence & Biotechnology, Malaysia); Hishammuddin 
Asmuni (Universiti Teknologi Malaysia, Malaysia) 
This study focus on the implementation of data-driven multi-layer fuzzy in welfare disbursement based on the only data 
source available which human expert knowledge. The proposed study is designed to determine the welfare candidate 
eligibility. This study highlights on welfare distribution to the new urban poor household which is categorized into three 
multidimensional classes namely, the needy, poor and non-poor. Firstly this study highlights on the establishment of the 
data-driven expert system which is the human expert knowledge in welfare and the experts' analytical steps. The welfare 
data collected from households is analysed using descriptive statistics. The study demonstrates the accuracy of the 
analysis for welfare eligibility of new urban poor using data-driven multi-layer fuzzy inference system compared to the 
domain human experts. 

10:05 Minutiae Matching Algorithm Using Artificial Neural Network for Fingerprint Recognition 
Hariyanto Rawad Murdiyono, Sunny Arief Sudiro and Saepul Lukman (STMIK Jakarta STI&K, Indonesia) 
This article present a minutiae matching algorithm using hardware based artificial neural network intended to be 
implemented in embedded system environment. Hardware based artificial neural network CM1K in Cognistix device will 
be used in this research. Fingerprint template as a vectors of minutiae points is used as an input to artificial neural 
network device. Matching process is based on the calculation of the distance from two vectors from two set of minutiae 
points comming from two fingerprints. Using hardware based of artificial neural network provide faster processing in 
matching process and the used of Cognistix making faster and easy in development of prototype. 

10:25 Design and Evaluation of a Multi-model, Multi-level Artificial Neural Network for Eczema Skin Lesion 
Detection 
Simon Philippe Zapido, Ryan Paolo Maglaque and Launcelot de Guzman (Center for Automation Research College of 
Computer Studies, De La Salle University Manila, Philippines, Philippines); Macario II Cordel and Vianca Torres (Center 
for Automation Research College of Computer Studies, De La Salle University Manila, Philippines, Philippines) 
There are several current systems developed to identify common skin lesions such as eczema that utilize image 
processing and most of these apply feature extraction techniques and machine learning algorithms. These systems 
extract the features from pre-processed images and use them for identifying the skin lesions through machine learning as 
the core. This paper presents the design and evaluation of a system that implements a multi-model, multi-level system 
using the Artificial Neural Network (ANN) architecture for eczema detection. In this work, multi-model system is defined as 
architecture with different models depending on the input characteristic. The output of these models are integrated by a 
decision layer, thus multi-level, which computes the probability of an eczema case. The resulting system was able to 
achieve 68.37% average confidence level as opposed to the 63.01% of the single level, i.e. single model, system in the 
actual testing of eczema versus non-eczema cases. Furthermore, the multi-model, multi-level design also produces more 
stable models in the training phase wherein overfitting was reduced. 

10:45 A CMOS Analog Current-Mode Direct and Complementary Membership Function Circuit for Fuzzy Logic 
Controller Applications 
Abdulla Kunnath Parambil (Manipal University, Dubai Campus, UAE); Mohammad Fazle Azeem (Aligarh Muslim 
University & Electrical Engineering, India) 
This paper presents a novel programmable direct membership function circuit (DMFC) and complementary membership 
function circuit (CMFC) that can be used in adaptive fuzzy logic controllers (FLC). The memberships are tunable by 
varying some voltages on the IC pins. The circuit has a very simple structure and utilizes very less number of transistors. 
The proposed work presents a three Gaussian membership function DMFC and CMFC that can extend to obtain any 
number of membership functions as per the requirements. The simulation results are given using spice simulator 
software. The highly accurate and easily tunable characteristics of the proposed membership function circuit make it 
suitable for embedded system and industrial control applications. 
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11:05 A Clustering Algorithm for WSN to Optimize the Network Lifetime Using Type-2 Fuzzy Logic Model 
Dasari Pushpalatha (JNTUH & GRIET, India); Padmalaya Nayak (JNTUH, India) 
In the past few years, the use of Wireless Sensor Networks (WSNs) in different applications such as disaster 
management, security surveillance, boarder protection, combat field reconnaissance etc are increasing exponentially. 
Sensors are expected to deploy remotely in huge numbers and coordinate with each other where human attendant is not 
practically feasible. These tiny sensor nodes are operated by battery power and the battery operated sensor node cannot 
be recharged or replaced. So, minimization of energy consumption to prolong the network life is an important issue. To 
resolve this issue, sensor nodes are sometimes combined to form a group and each group is known as a cluster. In each 
cluster, a leader node is elected which is called as the cluster head (CH). When any event occurs, each node senses the 
environment and sends to the respective cluster head and cluster head sends the information to the base station (BS). 
So, appropriate cluster head election can minimize considerable amount of energy. In this paper, we propose a cluster 
head election algorithm using Type-2 Fuzzy Logic using some fuzzy descriptors such as remaining battery power, 
distance to base station, and concentration which is expected to minimize energy consumption and maintain longer 
network lifetime. 

11:25 Classification of Product Images in Different Color Models with Customized Kernel for Support Vector 
Machine 
Stanley Oyewole (Durban University of Technology, Durban, SouthAfrica, South Africa); Olugbara O. Oludayo (Durban 
University of Technology, South Africa); Emmanuel Adetiba (Covenant University, Ota, Nigeria); Nepal Thiruthlall (Durban 
University of Technology, South Africa) 
Support Vector Machine (SVM) is widely recognized as a potent data mining technique for solving supervised learning 
problems. The technique has practical applications in many domains such as e-commerce product classification. 
However, data sets of large sizes in this application domain often present a negative repercussion for SVM coverage 
because its training complexity is highly dependent on input size. Moreover, a single kernel may not adequately produce 
an optimal division between product classes, thereby inhibiting its performance. The literature recommends using multiple 
kernel to achieve flexibility in the applications of SVM. In addition, color features of product images have been found to 
improve classification performance of a learning technique, but choosing the right color model is particularly challenging 
because different color models have varying properties. In this paper, we propose color image classification framework 
that integrates linear and radial basis function (LaRBF) kernels for SVM. Experiments were performed in five different 
color models to validate the performance of SVM based LaRBF in classifying 100 classes of e-commerce product images 
obtained from the PI 100 Microsoft corpus. Classification accuracy of 83.5% was realized with the LaRBF in RGB color 
model, which is an improvement over an existing method. 

11:45 Local Binary Patterns for Digital Image Watermarking 
Srinivasa Rao Chalamala (TCS Innovation Labs Hyderabad & IIIT Hyderabad, India); Krishna Rao Kakkirala (TCS 
Innovation Labs, Hyderabad, India) 
In this paper we describe a novel digital image watermarking method using local binary patterns (LBP). Local binary 
patterns are known for their robust texture describing capabilities. Digital watermarking of images is used in proving the 
ownership. In this work we propose a LBP synthesis process and its variations. This LBP synthesis process is used to 
add watermark information in to the images. Watermarking the images by LBP synthesis process takes into account the 
imperceptibility and robustness requirements of a digital watermarking system. The simulation results show that the 
method is robust to JPEG compression. This LBP synthesis method could also be used to watermark sensor data for 
proving the ownership. We are confident that this work would lead to a new research direction in authentication of digital 
content. 
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1:05 PM - 3:45 PM 

Wed.pm1.A: Robotics, Cybernetics, Engineering, Manufacturing and Control 
Room: A 
Chairs: Bagus Arthaya (Parahyangan Catholic University, Bandung, Indonesia), Vitaliy 
Mezhuyev (University Malaysia Pahang, Malaysia) 

1:05 Modelling and Simulation of a Laser Scanner with Adjustable Pattern as Virtual Prototype for Future Space 
Missions 
Markus Emde (RWTH Aachen University, Germany); Juergen Rossmann (Technical University of Aachen, Germany) 
Today, Digital Prototyping and simulation technologies are used in the development of new technical systems and widely 
applied in research and industry. They allow cost- and time-efficient tests in all stages of development and support 
decision making. The sensor simulation component represents an important aspect in many simulation scenarios, 
especially in robotic applications. This paper focuses on the modelling and simulation of a laser scanner with adjustable 
pattern and is motivated by the development of a space qualified 3d laser scanner system for autonomous orbital 
rendezvous and docking. It continues work on a single ray based 2d laser scanner simulation for localization and mapping 
of mobile robots on planetary surfaces. 

1:25 An Improved Anti-windup Control Using a PI Controller 
Kyohei Sakai and Yoshihisa Ishida (Meiji University, Japan) 
In this study, we have proposed an improved anti-windup control using a Proportional-Integral (PI) controller. PI control 
has been widely used for the industrial applications. However, PI controller is usually designed in a linear region ignoring 
the saturation-type nonlinearity. An anti-windup control comprises a linear feedback controller that satisfies the desired 
non-saturation specification and an anti-windup compensator that operates during the saturation. This control method 
prevents large overshoots caused by the windup phenomenon. However, since the controlled plant is not type-1, steady-
state errors can occur and the input to the integral action is limited. To avoid these problems, we transformed the 
controlled system into a type-1 plant. Therefore, no steady-state errors occur when using a type-0 plant and the output 
converges to the target value. 

1:45 Model Matching Control Based on Discrete-Time Improved ADRC Considering Plant Input-side Disturbance 
Ryo Tanaka, Takahiro Murakami and Yoshihisa Ishida (Meiji University, Japan) 
This article describes our approach to designing a model matching controller based on a discrete-time active disturbance 
rejection control (ADRC). The ADRC is an effective control technique to achieve a high performance of the disturbance 
estimation or its compensation. In a conventional ADRC, the extended state observer (ESO) is used in order to estimate 
the plant state variables and the generalized perturbation which is composed of the plant with modeling error and a plant 
output-side disturbance. However, when the input-side disturbance is added to the plant, the steady-state error may occur 
in the control system. To solve this problem, the design method of the observer that simultaneously estimates the plant 
state variables, the generalized perturbation of the plant and the plant input-side disturbance is proposed. Furthermore, 
our proposed method is applied to the model matching control. In simulation studies, it is shown that the proposed 
method is effective for some plants. Furthermore, by applying the proposed method to a DC motor, the effectiveness of 
the method is confirmed. 

2:05 Approach to New Model Recovery Anti-Windup Scheme with PID Controller 
Kazushi Kawamura (Garduate School of Science and Technology, Meiji University, Japan); Yoshihisa Ishida (Meiji 
University, Japan) 
This study describes and demonstrates a new Model Recovery Anti-Windup scheme with a proportional-integral-
derivative (PID) controller. PID control has been widely used in the industrial processes. However, if a control system has 
an integral element, the windup effect causes control system performance deterioration. To solve this problem, it is 
necessary to add an anti-windup (AW) compensator to the control system. In the proposed method, PID controller gain 
and feedback gain of an AW filter are obtained simultaneously using a linear matrix inequality method. Simulation results 
prove the proposed method to be robust against external disturbances and to provide better performance than previous 
AW strategy. 
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2:25 Controller Design by Frequency-Domain Fictitious Reference Iterative Tuning Using Sliding DFT 
Nobutoshi Suwa and Yoshihisa Ishida (Meiji University, Japan) 
In this paper, we propose a method for online controller adjustment by a fictitious reference iterative tuning (FRIT) of a 
frequency domain using sliding discrete Fourier transform (DFT). We have extended the FRIT to correspond time delay 
and characteristic variation of a control object. A sliding DFT was used to correspond to the time delay of the controlled 
object. In addition, we have optimized the method using a recursive least-squares algorithm to determine the controller 
gains online. In this study, we utilized an algorithm that was designed in a two-degree-of-freedom (2DOF) control system. 
We have experimentally verified the effectiveness of the proposed method. 

2:45 Multiple Outputs Programmable Integrated Circuits (MOPICs) Microcontroller Trainer for Educational 
Applications 
Ibrahim Burhan (The University of Newcastle, Australia); Ahmad Aftas Azman (University Technology of MARA, 
Malaysia); Saharuddin Talib (Sultan Salahuddin Abdul Aziz Shah Polytechnic, Malaysia) 
Multiple Outputs Programmable Integrated Circuits (MOPICs) trainer for educational applications is fabricated based on 
unsatisfactory usage of PIC simulation which is not able to achieve the learning outcome especially in enhancing leaner's 
hands-on skill through circuit designing, connection and trouble shooting. Current PIC programming is done through 
computer simulation, cause the leaners facing difficulty in understanding the wiring connection between the input 
component, PIC microcontroller and output components. The fabrication of MOPICs trainer was designed and improved 
by adding more output components, cost effective and user friendly. Moreover, MOPICs trainer are embedded with input 
component such as normally open push buttons, and 5 difference output components such as seven-segment display, 
servomotor, LEDs, LCD display, and 12VDC motor. Newly fabricated MOPIC trainer can be programme and re-
programme for numerous tasks. Based on respondent questionaire, it is show that on average of 92.59% agreed that 
newly developed MOPICs trainer is user friendly, safe and attractive to be used while 94.64% respondent agreed that 
there are enhancements in theoretical knowledge aspect and hands-on skill implementation in their learning process. 

3:05 An Experimental Investigation Into Curvature Uncertainties in Executing Piecewise Continuous Dubins 
Curves in Path Planning 
Madhavan Shanmugavel (Monash University Malaysia Campus, Malaysia); Veera Ragavan Sampath Kumar (Monash 
University Sunway Campus, Malaysia); Gobithaasan R. U. (University Malaysia Terengganu, Malaysia); Abd Rahni Mt 
Piah (Universiti Sains Malaysia, Malaysia); Hui Jean Quek (Monash University Malaysia, Australia) 
This paper presents preliminary investigations into quantification of curvature uncertainties in executing piecewise-
continuous-curvature curves (PCC-Curves). The PCC-Curves are widely used in path planning \& trajectory shaping in 
robotics, CAD, image processing. Dubins curve is one of such curves used in path planning. This paper investigates the 
difference between reference and actual velocities and their influence in curvature and in turn in final trajectories. The 
curvature uncertainties are measured using the uncertainties in velocity-pair. A path planning experiment using Dubins 
paths is conducted to quantify the difference between reference and actual velocities and curvature uncertainties. The 
results show the error in velocities and their distribution, and uncertainties in curvature. 

3:25 Quantized H1 Static Output Control for Linear Systems with Interval-Bounded Additive Controller Coefficient 
Variations 
Jianliang Wang and Xianggui Guo (Nanyang Technological University, Singapore); Fang Liao (National University of 
Singapore, Singapore) 
This paper investigates insensitive Hinfinity control problems for linear continuous-time systems with input and 
measurement quantization via static output feedback (SOF). The designed controllers are insensitive to additive interval-
bounded controller coefficient variations and are made up of two parts as linear and nonlinear parts. The former is used to 
achieve the Hinfinity performance against external disturbances, unknown initial states and controller coefficient 
variations. The latter is used to attenuate the effect of input and measurement quantization simultaneously. It should be 
mentioned that three novel linear matrix inequality (LMI) conditions by using three different methods without introducing a 
matrix equality constraint as many existing results are obtained. Finally, a numerical example is presented to show the 
effectiveness and advantages of the proposed methods. 
 

3:45 (late request) A Virtual Reality Testbed for Camera Simulation in Aerospace Applications 
Thomas Steil (RWTH Aachen University, Germany) 
The Virtual Space Robotics Testbed serves as a decision support system in various space mission scenarios mostly 
rendezvous and docking (RvD), planetary landing and exploration. It is used for the generation of virtual images which 
allow the test of camera systems that are not yet available as real hardware systems. It gives the engineer the opportunity 
to combine different optical systems e.g. lenses and sensors inside a Virtual Testbed. This environment serves as a 
decision support system in an early design phase of a project. How this is used in a real space application is described in 
this paper. 
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Wed.pm1.B: Evolutionary Computation, Emergent Technologies, Control and e-
Science/Systems 
Room: B 
Chairs: Oleksandr Letychevskyi (Glushkov Institute of Cybernetics of the National 
Academy of Sciences of Ukraine, Ukraine), Mohammad Shaheryar Furqan (Nanyang 
Technological University, Singapore) 

1:05 Improved Particle Swarm Optimization Based on Velocity Clamping and Particle Penalization 
Musaed A. Alhussein and Syed Irtaza Haider (King Saud University, Saudi Arabia) 
The idea of particle swarm optimization falls under the domain of swarm intelligence. Particle swarm optimization 
technique is widely used for finding the global minima of well-known benchmark functions. The main idea behind this 
technique is that working in a group improves the performance of a system. A modified particle swarm optimization 
technique is proposed in this paper and tested on seven standard benchmark functions. The two major modifications are 
introduced in the standard particle swarm optimization; modify the velocity of a particle such that the particle remains 
within the confine limits of clamp velocity, and penalize the particle velocity, if the sum of the velocity vector and position 
vector results in breaching the boundary limits of search space. The results of the modified PSO are compared with the 
two versions of standard PSO; constant inertial weight with no velocity clamping and linearly decreasing inertial weight 
with no velocity clamping. 

1:25 A Novel Multi-Objective Optimization Model for Minute-in-Trail Strategy Based on Sector Workload 
Restriction 
Fanrong Sun (Nanjing University of Aeronautics and Astronautics, P.R. China); Songchen Han (Sichuan University, P.R. 
China); Ge Qian (China Eastern Airlines Jiangsu Co., Ltd, P.R. China);Zhiyuan Shen (Nanjing University of Aeronautics 
and Astronautics & College of Civil Aviation, P.R. China) 
The air traffic flow quantity cannot exceed sector capacity. Minute-in-trail strategy can reduce the amount of aircraft into 
the sector by widening the separation of continuous arrival aircrafts. However, the present model is not suitable for some 
complex sectors, because the same quantity of aircrafts may cause variety of workload by the influence of traffic 
complexity. In this paper, a traffic flow-capacity matching model based on workload restriction is presented, the stability 
function for evaluating the strategy in each slot time is defined, and an evolutionary algorithm is proposed to search 
Pareto solutions for multi-objective optimization model with Minute-in-trail Strategy. Experimental results verify the validity 
of the method. 

1:45 An Idiotypic Solution Sieve for Selecting the Best Performing Solutions in Real-World Distributed 
Intelligence 
Shashi Shekhar Jha and Shivashankar B. Nair (Indian Institute of Technology Guwahati, India) 
Jerne's Idiotypic Network theory features autonomous network formation, adaptation, learning and self-stabilization, all of 
which find extensive applications in computational realm. Researchers have used this model in a myriad of applications 
ranging from function optimization to pattern recognition, learning, language processing and even robotics and control. 
However, the use of this model in real networked environments has hardly been addressed. This paper describes an 
Idiotypic Sieve to filter out the optimal solutions from a set of available solutions for a set of heterogeneous problems that 
could occur asynchronously or concurrently across a real network. The Idiotypic Sieve described herein, is conceived by 
emulating an Idiotypic network wherein antibodies (solutions) within a real physical network asynchronously interact with 
one another and also with the antigens (problems). The antibodies (solutions) are provided the much required mobility 
across the network by a set of mobile agents that autonomously patrol and migrate to nodes that are invaded by the 
antigens (problems). Emulation results carried out on a real network portrayed in this paper, show the effectiveness of the 
Idiotypic Sieve in generating and controlling the populations of both optimal and generic solutions to the heterogeneous 
set of problems. 
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2:05 BSKF: Binary Simulated Kalman Filter 
Zulkifli Md Yusof and Ismail Ibrahim (Universiti Malaysia Pahang, Malaysia); Siti Zulaikha Satiman (University of Malaysia in 
Pahang, Malaysia); Zuwairie Ibrahim (Universiti Malaysia Pahang, Malaysia); Nor Hidayati Abdul Aziz (Multimedia University, 
Malaysia); Nor Azlina Ab Aziz (Multimedia University & Faculty of Engineering, University of Malaya, Malaysia) 
Inspired by the estimation capability of Kalman filter, we have recently introduced a novel estimation-based optimization 
algorithm called simulated Kalman filter (SKF). Every agent in SKF is regarded as a Kalman filter. Based on the mechanism of 
Kalman filtering and measurement process, every agent estimates the global minimum/maximum. Measurement, which is 
required in Kalman filtering, is mathematically modelled and simulated. Agents communicate among them to update and 
improve the solution during the search process. However, the SKF is only capable to solve continuous numerical optimization 
problem. In order to solve combinatorial optimization problems, an extended version of SKF algorithm, which is termed as 
Binary SKF (BSKF), is proposed. Similar to existing approach, a mapping function is used to enable the SKF algorithm to 
operate in binary search space. A set of traveling salesman problems are used to evaluate the performance of the proposed 
BSKF against Binary Gravitational Search Algorithm (BGSA) and Binary Particle Swarm Optimization (BPSO) 

2:25 A New Variant of Arithmetic Mean Iterative Method for Fourth Order Integro-differential Equations Solution 
Elayaraja Aruchunan, Benchawan Wiwatanapataphee, Yonghong Wu and Peerapong Jitsangiam (Curtin University, Australia) 
In this paper, we introduced new variant called Modified Arithmetic Mean iterative method (MAM) from standard Arithmetic 
Mean (AM)iterative method for the solution of fourth order Fredholm Integro-differential equations. The proposed method has 
been derived with some relevant theories and proofs to validate the convergence. Besides that, the formulation and 
implementation of the proposed method in solving some well-posed problems are also presented and investigated based on 
number of iteration, CPU time and Root Square Mean Error (RSME). Numerical simulation and comparisons have been carried 
out and scrutinised with Gauss-Seidel and standard AM iterative methods to validate the effectiveness of the proposed method. 

2:45 Scope of Cloud Computing in Indian Technical Education 
Nilam Choudhary (Suresh Gyan Vihar University, India); Baldev Singh (Vivekananda Institute of Technology (East), India) 
currently, there are only little information is available on the adoption of cloud computing in the Institutions in India providing 
Technical Education. A better understanding of the state of art Technology in this area would help in the modernization of 
technical educational organizations in India and the development of more appropriate cloud products and new business models 
for this role. For this purpose, a literature review about cloud computing and IT models was carried out. Also an empirical study 
using an online questionnaire at various Universities, Institutions and Colleges carried out to find the current state of cloud and 
future scope of cloud computing at Indian organizations of technical education. 

3:05 Sensitivity Measures and Modeling Errors for YOULA Parameterization Based Regulators 
Csilla Banyasz and Laszlo Keviczky (Institute of Computer Science and Automation, Hungary) 
Different sensitivity measures are investigated for YOULA-parameterized regulators and the influence of a new observer 
topology is treated. Unfortunately the different sensitivity measures for such regulators are missing from the control references. 
This paper tries to eliminate this gap giving a detailed analysis for the relative sensitivity measures of these regulators. The 
paper also includes the extension of the observer principle for YOULA regulators reducing the model error similar to the 
classical state feadback/observer topologies. The influence of the different observer regulators for the error attenuating filter is 
also shown. Finally a simple simulation result is shown where the model error is 100 % in the time constant and 50 % in the gain 
of the real process. The simulation clearly shows that very good result can be obtained combining the YOULA regulator and the 
observer principle. 

3:25 Design of an Integrated Fish Auction System in Indonesia Using RFID 
Suryadiputra Liawatimena (Bina Nusantara University & IEEE Member, Indonesia) 
This research is to design of an integrated fish auction system in Indonesia using Radio Frequency Identification (RFID). The 
integrated fish auction system starts from the fisherman registration process, fish weighing, auctions, as well as payments. The 
study aims to help fish data collection to be more organized and structured. The methodology of the study is literature study and 
experimental method. The achieved research results is a system that uses RFID technology for identification and data collection 
on every process taking place with a reading distance of 180cm had success reading of 100% and improves the fish auction 
process. The usage of RFID technology and digital weighing scale also decrease the chance of data manipulation, auction total 
sales because the data records directly into database and report generated automatically. 

3:45 Developing a Web-based Simulation-based Learning System for Enhancing Concepts of Linked-list Structures in 
Data Structures Curriculum 
Ah-Fur Lai (Taipei Municipal University of Education, Taiwan); Ting-Ting Wu (National Yunlin University of Science and 
Technology, Taiwan);Gong-Yi Lee (University of Taipei, Taiwan); Horng-Yih Lai (National Taiwan University, Taiwan) 
The main purpose of this study is to develop an on-line simulation-based learning system for supporting the undergraduate 
students to learn linked list structures in data structures curriculum. This simulation system consists of demonstration mode, 
step mode, and quiz mode. In demonstration mode, the system will automatically present the operation process with its 
corresponding Java codes by using HTML 5.0 animation techniques. In step mode, the users can trace the process and its 
corresponding codes step by step. In quiz mode, the system will diagnose the learners' misconceptions and offer remedial 
learning suggestion. A short term self-regulated remedial learning experiment was conducted for at risk students, and the 
evaluation questionnaire was employed for assessing its suitability. The results reveal that the participants show high appraisal 
toward this system on usefulness, easiness, interest and use intention. 
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3:55 PM - 6:35 PM 

Wed.pm2.A: Methodologies, Tools/OR and Bioinformatics & Bioengineering 
Room: A 
Chairs: Srinivasa Rao Chalamala (TCS Innovation Labs Hyderabad & IIIT Hyderabad, 
India), Baldev Singh (VIT, India) 

3:55 Symbolic Modelling in White-Box Model-Based Testing 
Volodymyr Peschanenko (Kherson State University, Ukraine); Alexander Letichevsky and Oleksandr 
Letychevskyi (Glushkov Institute of Cybernetics of the National Academy of Sciences of Ukraine, Ukraine) 
This paper outlines the development of symbolic modelling in white-box testing technology within the scope of an 
insertion modelling system (IMS). The formal model of requirements is expressed as Use Case Map specifications, which 
provide a scenario-based approach to representing system behaviour and system requirements. It implements the 
symbolic execution of the tested system and generate traces that contain a scenario of system behaviour. The obtained 
traces were checked for conformance with either a formal model for system specifications or a design model. This 
technique provides for the possibility of obtaining a good index of code line coverage that is highly recommended in the 
testing of safety-critical systems. 

4:15 Defect Management Life Cycle Process for Software Quality Improvement 
Aedah Abd Rahman and Nurdatillah Hasim (Universiti Kuala Lumpur, Malaysia) 
Software quality issues require special attention especially in view of the demands of quality software product to meet 
customer satisfaction. Software development projects in most organisations need proper defect management process in 
order to produce high quality software product and reduce the number of defects. The research question of this study is 
how to produce high quality software and reducing the number of defects. Therefore, the objective of this paper is to 
provide a framework for managing software defects by following defined life cycle processes. The methodology starts by 
reviewing defects, defect models, best practices and standards. A framework for defect management life cycle is 
proposed. The major contribution of this study is to define a defect management roadmap in software development. The 
adoption of an effective defect management process helps to achieve the ultimate goal of producing high quality software 
products and contributes towards continuous software process improvement. 

4:35 Defining Methodology for Multi Model Software Process Improvement Framework 
Aedah Abd Rahman (Universiti Kuala Lumpur, Malaysia) 
Software organisations may implement single or multiple frameworks in order to remain competitive. There are wide 
selection of generic Software Process Improvement (SPI) frameworks, best practices and standards implemented with 
different focuses and goals. Issues and difficulties emerge in the SPI practices from the context of software development 
and IT Service Management (ITSM). This research looks into the integration of multiple frameworks from the perspective 
of software development and ITSM. The research question of this study is how to define steps of methodology to solve 
the multi model software process improvement problem. The objective of this study is to define the research approach 
and methodologies to produce a more integrated and efficient Multi Model Process Improvement solution. A multi-step 
methodology is used which contains the case study, framework mapping and Delphi study. The research outcome has 
proven the usefulness and appropriateness of the proposed framework in SPI and quality practice in Malaysian software 
industries. This mixed method research approach is used to tackle problems from every angle in the context of software 
development and services. It is expected that the methodology can be used to facilitate the implementation and 
management of multi model environment of SPI frameworks in multiple domains. 

4:55 Optimal Supply Chain Design: A Case Study in Toothbrush Industry 
Tai Pham and Pisal Yenradee (Sirindhorn International Institute of Technology, Thammasat University, Thailand) 
Since the design of supply chain network affects supply chain performance for prolong period, there are number of 
various models has been formulated to suit the needs of such business contexts. The purpose of this paper is to develop 
an alternative approach to formulate manufacturing supply chain network design problem involving multi-echelons, multi-
commodities, product's architectures, and manufacturing processes. Two new conceptual structures, which are product- 
and network-related, will be introduced as a foundation for developing mathematical models. In addition to the 
methodology, a case study in a consumer product firm is used to demonstrate applicability of the suggested method. 
Moreover, some managerial insights are also elaborated form the experiment results of a case study 
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5:15 A Computational Study of Risk-Averse Parameter Effects on a 2-Stage Supply Chain Coordination Under 
Refund-Dependent Demand 
Loi Nguyen (Sirindhorn International Institute of Technology (SIIT) - Thammasat University, Thailand); Duc 
Truong (Universiti Brunei Darussalam, Brunei Darussalam); Jirachai Buddhakulsomsiri (Sirindhorn International Institute 
of Technology (SIIT), Thammasat University, Thailand) 
This paper examines a 2-stage supply chain that features a buyback contract between manufacturer and retailer under 
uncertain demand and consumer returns policy with partial refund amount. The supply chain is optimized using the utility 
of profit that includes the mean and variance of profit. The optimal values of buyback price, wholesale price, and retailer's 
order quantity are determined for the coordination situation of the decentralized supply chain when its members are risk 
averse. Through a computational study, the impacts of the supply chain members' risk attitudes and refund amount on the 
optimal decisions are investigated for the uncoordinated supply chain where one of the agents makes off-optimal 
decision. 

5:35 Protein Map of Control Mice Exposed to Context Fear Using A Novel Implementation of Granger Causality 
Mohammad Shaheryar Furqan and Mohammed Yakoob Siyal (Nanyang Technological University, Singapore) 
Temporal information plays a substantial role for accessing Granger Causality. However, new technology limits the 
availability of data by simultaneously analyzing high dimensional data. Recent studies suggest that this problem can be 
resolved by reusing the data after reversing the timestamp. Based on this idea, we are proposing a new method called 
Forward Backward Pairwise Granger Causality that can deal with high dimensional data and can extract more causal 
data. We have used simulated data to compare our proposed method with the existing method and later, we have applied 
the proposed approach to control mice data to map the protein map involved in studying the fear. 

5:55 (A2, swapped with F3) A Nature Inspired Heuristic Optimization Algorithm Based on Lightning 
Hussain Shareef (United Arab Emirates University, UAE); Md. Mainul Islam, Ahmad Asrul Ibrahim and Ammar Hussein 
Mutlag (Universiti Kebangsaan Malaysia, Malaysia) 
This paper presents a nature inspired heuristic optimization algorithm based on lightning process called the lightning 
search algorithm (LSA) to solve optimization problems. It is derived from the natural phenomenon of lightning and the 
process of step leader propagation using the theory of fast particles. Three particle types are established to characterize 
the transition particles that generate the first step leader population, the space particles that try to become the leader, and 
the lead particle that represent the particle excited from best positioned step leader. To access the correctness and 
efficiency of the suggested algorithm, the LSA is verified using a well-used 10 benchmark functions with several 
characteristics. A comparative study with two other established methods is conducted to confirm and compare the 
performance of the LSA. The result exhibits that the LSA usually delivers better results compared with the other 
experimented methods with a high convergence rate. 

6:15 Electromyogram (EMG) Signal Processing Analysis for Clinical Rehabilitation Application 
Bun Seng Chan, Ismail Saad, Nurmin Bolong and Nur Husna Bais (Universiti Malaysia Sabah, Malaysia) 
Analysis of electromyogram (EMG) signal processing and its application to identify human muscle strength of 
rehabilitation purpose has been successfully carried out in this paper. Single channel EMG signal was obtained from 
human muscle using non-invasive electrodes and further process by signal acquisition circuit to get a suitable signal to be 
process. In the first part of signal acquisition, the amplification circuit for the small EMG signal has been design 
successfully. After amplification stage EMG signal was digitized through analogue and digital converter (ADC) then further 
process in microcontroller (ATmega328) for getting accurate EMG signal. Finally, the processed EMG signal was 
classified into 6 different levels in order to display the muscle strength level of the user. This EMG device can be used to 
help the weak person or an elderly to identity their strength level of muscle for clinical rehabilitation purpose. 
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Wed.pm2.B: Mobile/Ad hoc nets, mobicast/sensor placement/target tracking, 
Parallel and Hybrid/Soft Computing 
Room: B, Chairs: Dasari Pushpalatha (JNTUH & GRIET, India), Nilam Choudhary 
(Suresh Gyan Vihar University, India) 

3:55 A New Coordinated Beamformer for MIMO-based Ad Hoc Networks 
Makan Zamanipour (Tehran, Iran); Mohammadali Mohammadi (Shahrekord University, Iran) 
The study proposes a new scheme for multi input multi output (MIMO)-based ad hoc networks. This is accomplished, 
while using the Interference Driving Technique (IDT) over Nakagami-m fading channels with perfect channel state 
information at the both transmitter and receiver. The use of this technique is proposed to decrease the impact of all the 
unwanted interferences, routinely caused by the overlap of the defined radio transmission ranges related to the used 
nodes. Indeed, IDT is used as a coordinated beamformer in a cooperative scheme, according to mean squared error 
criterion. The methodology and also analytical results are conducted to prove the aptitude of the paper. 

4:15 An Improved Quality of Service Using R-AODV Protocol in MANETs 
Siddlingappagouda Biradar (Visvesvaraya Technological University & Don Bosco Institute of Technology, Bangalore, 
India); Prahlad Tirumalrao Kulkarni (Pune Institute of ComputerTechnology, Pune, India) 
Mobile Ad hoc Networks (MANETs) is a type of wireless ad-hoc network which is a self-arranging network of mobile 
nodes connected by wireless links which creates an discretionary topology. The mobile nodes are free to move randomly 
and to arrange themselves in a random manner. Thus, the wireless ad hoc network topology may expand rapidly and 
unpredictably. In Mobile Adhoc networks, the routing protocol plays an important role for improving Quality of 
Service(QoS). There are many different types of routing protocols such as reactive, proactive and hybrid. In reactive 
routing protocol, AODV is a one which establishes routes on-demand, as they are needed. In this paper, we proposed a 
new routing protocol Reverse Ad-Hoc On-Demand Distance Vector (R-AODV) which reduces route path fail correction 
messages based and gives better performance than the original AODV routing protocol with respect to set of performance 
metric such as packet delivery ratio, throughput, energy consumption and overhead, under different pause time. We 
design proposed R-AODV routing protocol and implemented with certain simulation parameters using Network Simulator 
(NS-2) tool. The performance analysis of routing protocol designed for wireless networks has been very challenging. 
Hence, simulations are always utilized to obtain the desired performance results. 

4:35 On the Optimizing of LTE System Performance for SISO and MIMO Modes 
Ali Bin Salem, Tat-Chee Wan and Yung-Wey Chong (Universiti Sains Malaysia, Malaysia); Sabri Hanshi (University Sains 
Malaysia, Malaysia) 
packet size and modulation scheme can play an important role on optimizing the data rate of LTE system. The 
performance of existing LTE system is evaluated in this paper in term of throughput and packet loss for OFDMA 
modulation scheme with different packet sizes. The performance of LTE system for different packet size is done. The 
simulation experiments are done using Matlab and Simulink libraries. The results show and discuss the effects of packet 
size and adaptation modulation on the performance of LTE based on throughput and packet loss. Moreover, the SNR 
threshold values can be optimized in order to enhance the performance of LTE system. Experiments of packet loss 
illustrated that it is possible to get an accepted PER before reaching to SNR threshold values by enhancing an optimizing 
technique such as Markov Decision Process (MDP). 

4:55 A Novel Contention Window Control Scheme Based on a Markov Chain Model in Dense WLAN Environment 
Yoshiaki Morino, Takefumi Hiraguri and Hideaki Yoshino (Nippon Institute of Technology, Japan); Kentaro 
Nishimori (Niigata University, Japan); Atsuo Tachibana (KDDI R&D Laboratories, Japan); Takahiro Matsuda (Osaka 
University, Japan) 
In IEEE 802.11 wireless LANs based on CSMA/CA (Carrier Sense Multiple Access with Collision Avoidance), parameters 
such as contention window (CW) significantly affect its throughput performance. In this paper, we propose a novel CW 
control scheme in order to achieve the high throughput performance in dense user environments. While the standard 
CSMA/CA mechanism employs an adaptive CW control according to the number of packet retransmissions, the proposed 
scheme uses the optimum CW size, which is a function of the number of terminal stations (STAs). In the proposed 
scheme, an access Points (AP) estimates the number of STAs from the measured packet collision probability, and 
derives the optimum CW size based on a theoretical analysis using a Markov chain model. With simulation experiments in 
a dense environment, we evaluate the performance of the proposed scheme and show that it significantly improves the 
throughput performance. 
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5:15 A Study on Vehicular Adhoc Networks 
Duduku V Viswacheda (University Malaysia Sabah, Malaysia); Ali Chekima, Farrah Wong and Jamal Ahmad 
Dargham (Universiti Malaysia Sabah, Malaysia) 
Vehicular Ad Hoc Networks (VANETs) are special class of Mobile Ad Hoc Networks (MANETs) formed by vehicles 
equipped with wireless gadgets. The communication in VANET occurs between Vehicle 2 Vehicle mode and Vehicle to 
road side unit forming a intelligent transport system. Routing plays an important role in forwarding the required data to the 
nodes or vehicles. In this paper we investigate the performance evaluation of reactive routing protocols such as AODV 
and DSR and proactive routing protocols such as OLSR in urban city traffic scenario using SUMO and network 
performance using NS3 to find an appropriate protocol by using network parameters such as packet delivery ratio, 
throughput and delay. From the simulations we observed that AODV fared well over other routing protocols in VANET 
scenarios. 

5:35 Analysis of Random Way Point and Random Walk Mobility Model for Reactive Routing Protocols for MANET 
Using NetSim Simulator 
Padmalaya Nayak and Pallavishree Sinha (JNTUH, India) 
With the huge growth of Wireless Communication, Mobile Ad hoc Network (MANET) has taken its own place among the 
researchers to be analyzed more and more due to the potential applications in every aspect of human life. Wireless 
network can be established in an "Ad hoc mode" where the nodes are self-organized or "infrastructure mode" where 
nodes are managed by a central coordinator such as base station or Access Point. However, routing plays a major role in 
MANET as all the nodes are mobile by nature. Mobility modeling and control makes the topology of MANET more 
complicated which requires considerable attention. To handle this scenario, different solutions are proposed by many 
researchers. This paper attempts to focus on the performance of the DSR and AODV routing protocol with different 
mobility models using NetSim Simulator so that applicability of the protocol can be extended. As of now, much result has 
not been reported in the literature with NetSim Simulator and it's a professional simulator in the area of computer 
networks. So, performance metrics such as Throughput, End to End delay, Packet Delivery Ratio (PDR), Routing 
Overhead, and Network Lifetime has been measured and comparative results are discussed in this paper. 

5:55 Implementation of Greedy and Simulated Annealing Algorithms for Wireless Access Point Placement 
Nila Puspitasari, Hanif Fatta and Ferry Wahyu Wibowo (STMIK AMIKOM Yogyakarta, Indonesia) 
Optimization of the access point layout is one of the issues in the field of networking. This issue is relating to the layout of 
access point on the Wireless Fidelity (WiFi) network that requires theoretical consideration and analysis. Because of 
these requirements, a good mechanism is applied in the minimizing aspects between both cost and time on the 
implementation of WiFi network that used by network designer to organize the layout of the access points in the proper 
place. In addition, this paper shows that the received signal strength obtained by measuring of the two nodes using 
inSSIDer application that is done in building. The parameter used to measure the signal strength is the value of RSSI 
(Receive Signal Strength Indication) generated by the receiver. Not only that aspects used in the implementation of 
measuring signal strength, but measurement of the propagation of Line of Sight (LoS) and propagation Non Line of Sight 
(NLoS) is also used in the aspect of measurement. The data obtained from the measurements are used to model layout 
of the access point using Greedy and Simulated Annealing. 

6:15 Ontology-driven Development of the Metamodels for Modelling Distributed Parallel Software Systems 
Vitaliy Mezhuyev (University Malaysia Pahang, Malaysia); Eugene Malakhov (Odessa Mechnikov National University & 
IEEE, Ukraine) 
The paper proposes the method for the development of metamodels for the modelling distributed parallel software 
systems. The method is an important stage of Domain-Specific Mathematical Modelling (DSMM), developed to enhance 
the methodology of Domain-Specific Modelling. The advantage of DSMM is a possibility of constructing metamodels for 
modelling domains, having different mathematical properties and structures. The paper analyses applicability of OWL-DL 
ontologies for expressing properties of software systems. Identification of the metatypes as OWL classes and use of OWL 
restrictions as metamodels' grammars give us an effective way for the design and verification of software systems. The 
proposed approach have advantages of the model driven software development and allows verification of software 
systems at earlier design stage. 
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Thursday, December 3, 8:15 AM - 9:25 AM, Thu.am1.A: Keynote Speaker-2 
 
Room: A, Chairs: David Al-Dabass (Nottingham Trent University, United Kingdom), 
Ismail Saad (Universiti Malaysia Sabah, Malaysia) 
 
Metamodelling Approach for Modelling Domains with Different Mathematical Structures 

  
Professor Vitaliy Mezhuyev 

Head of the Software Engineering Research Group 
Faculty of Computer Systems and Software Engineering 

University Malaysia Pahang 
Email: mejuev@ukr.net 

  
The methodology of Domain Specific Mathematical Modelling (DSMM), whose implementation aims to 
overcome the shortcomings of existing methodology of Domain Specific Modelling is proposed. An additional 
level of the metamodelling architecture is introduced, which allows us to take into account a mathematical 
structure of modelled domains, and to use mathematical operations for the development of new effective 
methods for solving domain specific problems. The concepts of the metamodel, metamodelling, levels of the 
metamodelling architecture and the formal semantics of the DSMM metamodels are defined.  Examples of 
DSMM application for the development of metamodels and their use for the modelling domains in different 
mathematical semantics are discussed. 
  
Biography: 
  

Vitaliy Mezhuyev received the BS and MS degrees in physics and informatics from 
Berdyansk State Pedagogical University (BSPU), Ukraine, in 1997. In 2002, he received a 
Ph.D. in Physics and Teaching Physics from Kiev National Pedagogical University and, in 
2012, the Sc.D. in Information Technologies from Odessa National Technical University, 
Ukraine. Starting in 2004, he has been Head of the Department of Informatics and Software 
Engineering at BSPU, Ukraine. Now he is visiting professor at the Faculty of Computer 
Systems and Software Engineering in University Malaysia Pahang. His current research 

interests include formal methods, model-driven software engineering, metamodeling, and the design of cyber-
physical systems. 
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9:30 AM - 10:30 AM 

Thu.am2.A: Image, Speech and Signal Processing 
Room: A 
Chairs: Mohammad Shaheryar Furqan (Nanyang Technological University, 
Singapore), Sachin Satish Gavankar (Mumbai University, India) 

9:30 Semantic Environment Perception, Localization and Mapping 
Bjoern Sondermann and Jürgen Roßmann (RWTH Aachen University, Germany) 
The sensory acquisition of the environment is the most important task of mobile robotics, as it is the foundation for any 
ability that the robot shall have, later on. Sophisticated tasks often require an environment model for path planning, 
obstacle avoidance and many more. Furthermore, the robot needs to know where it is located within the environment to 
build-up, complement and update the model. Thus, besides environment perception, localization belongs to the most 
important tasks of mobile robot systems. Most approaches towards self-localization and mapping are very specific, either 
to one sensor type, or a strictly predefined set of sensors, prohibiting the use of the provided techniques on many different 
mobile systems (robots, cars or other moving platforms equipped with sensors). We present a general approach 
supporting the use of arbitrary numbers and types of sensors simultaneously. This allows to operate with a large variety of 
already existing systems without changing the hardware setup. Furthermore, the semantic environment model, generated 
by our solution, can directly be used for sophisticated and automated environment analyses. 

9:50 Statistical Speaker Diarization Using Dependent Combination of Extracted Features 
Hasan Mohammad Ali Kadhim (Newcastle University & University of Almustansiriya, United Kingdom); Wai Lok 
Woo (Newcastle University, United Kingdom); Satnam Dlay (University of Newcastle, United Kingdom) 
The paper describes a novel method that improvises the procedure for supervised speaker diarization. The procedure 
supposes that the database of the speakers is available. Initially, the database and observation signal of the speakers, 
are prepared. The audio features has been extracted from the database and the observation signal. Instead of the using 
of one of Mel Frequency Cepstral Coefficient, Perceptual Linear Prediction, or Power Normalized Cepstral Coefficients, a 
combination of all of them have been used. The combination form of these features is independent, i.e. they are 
concatenated in the feature matrix. The comparison between features of observation signal and statistical properties of 
database features, has been made. The comparing procedure is used to make the decision of the logical mask of the 
comparison. Both of bottom-up and top-down scenarios collaborate to complete the last decisions successfully. 
Diarization Error Rate test denotes that combination of features has less than errors than any one alone. 

10:10 Incremental Learning and Novelty Detection of Gestures in a Multi-Class System 
Husam Al-Behadili (TU Dortmund University & University of Mustansiriyah, Germany); Arne Grumpe and Christian 
Wöhler (Dortmund University of Technology, Germany) 
The issues of data streams of infinite length as well as the occurrence of concept-drift and the possible emergence of 
novel classes are topics of high relevance in the field of recognitions systems based on data streaming. To overcome the 
problems of concept-drift and the emergence of novel classes, the classifier should be updated continuously with new 
data and also the amount of processing time should be kept small. We propose an incremental Parzen window kernel 
density estimator (IncPKDE) which addresses the problems of data streaming using a model that is insensitive to the 
training set size and has the ability of novelty detection within multi-class systems. The results show that the IncPKDE 
approach has superior properties especially regarding processing time and that it robust to wrongly labelled samples 
when used in a semi-supervised learning scenario. 
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Thu.am2.B: Industry, Business, Management, Human Factors and Social Issues 
Room: B 
Chairs: Oleksandr Letychevskyi (Glushkov Institute of Cybernetics of the National 
Academy of Sciences of Ukraine, Ukraine), Nilam Choudhary (Suresh Gyan Vihar 
University, India) 

9:30 Exploring the Adoption of Blended Learning: Case of Mobile Learning 
Wan Abdul Rahim Wan Mohd Isa, Anitawati Mohd Lokman, Mimi Nurakmal Mustapa and Intan Noratika Mat 
Sah (Universiti Teknologi MARA, Malaysia); Abdul Razak Hamdan (Universiti Kebangsaan Malaysia, Malaysia); Johan 
Luaran (Universiti Teknologi Mara, Malaysia) 
The readiness and support for self-directed learners in using blended learning is still lacking despite the growing number 
of innovations and creations for new technologies. Thus, there is a need of empirical study to assess the driving factors of 
m-learning adoption for the self-directed learners. The main objective of this exploratory study is to investigate the 
relationship of the factors that motivate m-learning adoption among self-directed learners. The method involved 
questionnaires survey with 190 respondents from April to May 2015. There are four (4) variables have been covered in 
this study such as Perceived Near-term usefulness, Perceived Ease of Use, Personal Innovativeness, and Perceived 
Long-term Usefulness. The collected data is then analysed using Spearman's Rank Order Correlation analysis. The 
results indicate that the strongest relationship is the relationship between Perceived Near-term Usefulness and Perceived 
Ease of Use [r=.603, n=190, p<.000]. Future work may involves empirical investigation with other case of blended 
learning methods such as webinars, virtual classroom, social learning (e.g. wikis, discussion forums), access to on-
demand learning resources and self-paced e-learning. 

9:50 The Redesign of Grashof Incubator Concerning the Alternative Heating System and the Ergonomic Aspect 
Bagus Arthaya (Parahyangan Catholic University, Bandung, Indonesia); Ceicalia Tesavrita (Parahyangan Catholic 
University, Indonesia); Priyatna Permana (Alumni of Parahyangan Catholic University, Indonesia) 
Delivering neonatal babies is still happening in Indonesia and low incomes families often cannot afford to buy/rent baby 
incubators during the baby critical growing period. Charity groups are lending electrically driven Grashof incubators freely 
to whom that have financial difficulties. Free incubator still does not immediately solve the problem of the families as 
nowadays supply of electricity from our Indonesian State Electricity Company to some areas is not delivered constantly. 
As a result, electricity blackout appears frequently especially at under developed regions even in Jakarta regions. This 
issue makes such a tremendous anxiety for those families as the incubators heating system cannot work properly. 
Redesigning of heating system of the incubator will be the solution to the problem. The redesign is to find alternative 
energy sources that maintain cabin temperature when electricity is out. The new alternative energy a heat exchanger 
based on hot water flowing in a tubular heating system. The usability of the device is to be considered due to the current 
device cannot be suitably operated by common people, where some difficulties still appear when operating of the unit. 
The incubator must also be confidently safe for the neonatal babies and their parents 

10:10 Analysis of Feature Parameters for Objective Stress Assessment of Indoor Noises 
Kwang Myung Jeon and Hong Kook Kim (Gwangju Institute of Science and Technology (GIST), Korea) 
This paper investigates the effect of feature parameters on the objective assessment of stress under indoor noise 
conditions. To this end, both a qualitative stress parameter and quantitative feature parameters are collected according to 
different sequences of indoor noises. In other words, the qualitative stress parameter is obtained by continuously logging 
the perceptual intensity of stress for a certain period with a score ranging from 1 to 10 under indoor noise conditions. In 
addition, the quantitative feature parameters are represented by the combination of various audio feature parameters 
consisting of psychoacoustic, spectral, and temporal features. Finally, multiple linear regression analysis is conducted on 
the pairs of the qualitative stress parameter and possible combinations of quantitative feature parameters. It is shown 
from the evaluation that combinations of feature parameters could have a coefficient of determination of up to 0.9607. 
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10:45 AM - 12:45 PM, Thu.am3.A: Image, Speech and Signal Processing 

Room: A, Chairs: Wan Abdul Rahim Wan Mohd Isa (Universiti Teknologi MARA, 
Malaysia), Duduku V Viswacheda (University Malaysia Sabah, Malaysia) 

10:45 Intetnet of Things: Securing Data Using Image Steganography 
Vahab Iranmanesh, Joanne Hwan Jie Yin, Gan May Fen and Fiza Mughal (Sunway University, Malaysia) 
Internet of Things (IoT) is a common thing (object) in today's world, which serves as part of our everyday life activities. 
Although IoT benefits the community in several ways, various challenges such as information confidentiality and privacy 
are created. The community is concern what information may leak out via IoT. The needs for a secure and trustworthy 
smart environment is vital. This can be done by using cryptography algorithms to secure the transmitting data from IoT 
devices over the network. However, one of the limitations of smart devices is low memory and computational power, 
which limits the usage of cryptography for confidentiality. Therefore, in this paper, a scheme is suggested on using image 
steganography as an alternative security mechanism in conjunction with a home server to secure the transmitted data 
from IP camera as the IoT device to the other devices, either in LAN or WAN networks. 

11:05 Fusion of Phase Congruency and Harris Algorithm for Extraction of Iris Corner Points 
Gugulethu P Mabuza-Hocquet (University of Johannesburg & Council for Scientific and Industrial Research, South 
Africa); Fulufhelo Nelwamondo (Council for Scientific and Industrial Research, South Africa) 
Iris recognition uses automated techniques to extract iris features which are stored in a database as a feature template to 
be later used for individual identification and authentication. Strict image quality control is a basic requirement for most iris 
identification systems. Low cost devices used under uncontrolled environments acquire poor iris images with inconsistent 
illumination and specular reflections. These factors inflict challenges towards the accurate identification and extraction of 
reliable iris features. This work proposes a fusion of Phase congruency and Harris algorithm to detect corner features 
found within the arrangement of iris patterns. This fusion produces a feature vector with the exact location of corner 
features that are not only congruent in phase but are also invariant to illumination and rotation. Results of the proposed 
approach are tested on two non-ideal databases and improve the match rate by 99.9% while producing a feature 
template of 512 bits that requires low storage space. 

11:25 Gene Network Inference Using Forward Backward Pairwise Granger Causality 
Mohammad Shaheryar Furqan and Mohammed Yakoob Siyal (Nanyang Technological University, Singapore) 
Discovery of temporal dependence is the basic idea for evaluating gene networks using Granger causality. However, with 
the advancement of technology, now we can analyze multiple genes simultaneously that result in high dimensional data. 
Recent studies suggest that more causal information can be retrieved if we reverse the time stamp of time series data 
along with standard time series data. Based on these findings, we are proposing a new method called Forward Backward 
Pairwise Granger Causality. The results how that our method can handle high dimensional data and can extract more 
causal information compared to the standard ordinary least squares method. We have performed a comparison of 
proposed and existing method using simulated data and then used the proposed method on real Hela cell data and 
mapped the 19 genes that are commonly present in cancer. 

11:45 Tamper Detection in Speech Based Access Control Systems Using Watermarking 
Bala Mallikarjunarao Garlapati (TCS Innovation Labs, Hyderabad, India); Srinivasa Rao Chalamala (TCS Innovation Labs 
Hyderabad & IIIT Hyderabad, India); Krishna Rao Kakkirala (TCS Innovation Labs, Hyderabad, India) 
General voice based access control systems are based on voice biometrics. This process enables an unauthorized 
access by recording the voice of the authorized person. So there is a requirement to prevent unauthorized access through 
recording speech. Other than voice biometrics, here we have two challenges. (i) To extract the authentication information. 
(ii) To find the unauthorized source. The speech goes through DA-AD-DA conversion, while it is recorded and used for 
access control. The watermarking method which will use for this purpose must be robust to DA-AD conversion attack, 
which is usually involved in recordings. In this work, we propose a method based on casting Log Co-ordinate Mapping 
(LCM), in which embedding two watermark segments in two different frequency regions, one for authentication 
information purpose and other for finding unauthorized source. The LCM method has approving performance against DA-
AD conversion attacks [1]. The modifications made for this does not impact the perceptible auditory quality and the 
embedding capacity improved by selecting the appropriate frequency regions in the log scale. Our results show that our 
method robustly extracts the source identification information while detecting the malicious source if the audio is being 
recorded and played back by unauthorized source. 
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12:05 Semi-Supervised Learning Using Incremental Polynomial Classifier and Extreme Value Theory 
Husam Al-Behadili (TU Dortmund University & University of Mustansiriyah, Germany); Arne Grumpe and Christian 
Wöhler (Dortmund University of Technology, Germany) 
The data in many real-world applications are streamed continuously which causes a variety of problems, e.g. infinitely 
long data streams, concept drift, on-line or real-time classification and noise or outlier samples. To overcome these 
problems, the classifier should be updated continuously and it should have the ability to detect outliers. Since the size of 
the data set is growing with the duration of the data stream, the classifier should be updated incrementally without storing 
the whole training set. We present a polynomial classifier that efficiently detects the outliers using the extreme value 
theory in combination with confidence band intervals derived from regression techniques. All parameters are updated 
incrementally without requiring the old data. This approach makes the classifier suitable for on-line classification, since 
the processing time of the update is negligible with respect to the time required for processing the full training data set. In 
contrast to other novelty detection algorithms which work only with one-class systems, the proposed method can be 
applied in multi-class systems. The proposed algorithm is evaluated on an unbalanced multi-class gesture database. A 
comparison of the proposed method with the support vector data description classifier shows that it has superior 
properties. 

12:25 An audio/speech Watermarking Method for Copyright Protection 
Krishna Rao Kakkirala (TCS Innovation Labs, Hyderabad, India); Srinivasa Rao Chalamala (TCS Innovation Labs 
Hyderabad & IIIT Hyderabad, India); Bala Mallikarjunarao Garlapati (TCS Innovation Labs, Hyderabad, India) 
Digital watermarking is used for protecting the copyrights of multimedia content and to discourage unauthorized 
distribution or sharing over the Internet and reduces the losses incurred. Digital watermarking is a process of embedding 
customer/owner related unique information as a watermark(random sequence) into an audio/speech or image or video 
without disturbing the perceived quality of the signal. The watermark is detected whenever necessary to prove ownership 
even after the water- marked signal undergone various signal processing modifications like compression, rate conversion, 
filtering and noise addition etc. Towards this concept, we are presenting an audio/speech watermarking method which 
embeds watermark into an audio using combination of Discrete Wavelet Transform(DWT) and Singular Value 
Decomposition(SVD) techniques and correlation peak to side lobe ratio(PSLR) is used to detect watermark in DWT-SVD 
domain. This method has been implemented and tested against different signal processing modifications. The 
experimental results prove the robustness of our method when compared with state-of-art method. 
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10:45 Effects of Station Location and Capacity for Personal Mobility Sharing 
Kohji Tomita, Naohisa Hashimoto, Masashi Yokozuka and Osamu Matsumoto (National Institute of Advanced Industrial 
Science and Technology, Japan) 
In this study, we consider the sharing of standing-type personal mobility devices. Such devices have various advantages 
as a means of transportation, but their cost makes sharing more attractive than owning. Sharing personal mobility devices 
is expected to have social influences such as a modal shift; however, this is not yet apparent. Consideration of the effects 
based on a multi-agent simulation is useful, and in a previous study, we showed the preliminary results of such 
simulation. In this study, we extend the simulation and investigate the effects of the location and capacity of personal 
mobility sharing stations. The results suggest that a location change largely affects the traveling distance. Such a 
simulation will provide a basis for the future demand prediction and planning of personal mobility sharing. 

11:05 Modeling and Simulation Study for Dynamic Model for Brushless Doubly Fed Reluctance Machine Using 
Matlab Simulink 
William Song (University Technology, Sydney, Australia) 
The Brushless Doubly Fed Reluctance Machine (BDFRM) is a type variable speed machine with two sets of windings. 
One set is fed from a variable frequency inverter while the second set is fed at constant frequency. Comparing with the 
traditional induction machine, BDFRM has simple structure and higher efficiency, higher power density, smaller size and 
lower maintenance cost. So, it is important to build an accurate dynamic model of BDFRM for many control method 
studies. This paper presents mathematical model for a dynamic model of BDFRM using d-q reference coordination 
system and the simulation model be designed on Matlab/Simulink 

11:25 Improving Network Performance with Rate Adaptation Algorithms for Vehicular Simulations 
Kenneth S Nwizege (Ken Saro-Wiwa Polytechnic, Bori, Nigeria); Michael Macmammah (Ken-Saro Wiwa Polytechnic, 
Bori, Nigeria); Shedrack Mmeah (Rivers State Polytechnic, Nigeria);Agbeb Stephen (Ken Sawo-Wiwa Polytechnic, Rivers 
State, Nigeria); Paul Gibson Irimiagha (Ken Sawo-Wiwa Polytechnic, Nigeria) 
Below the Media Access Control (MAC) layer is the Physical (PHY) layer which deals with the actual transmission of the 
bits received from the MAC layer above into electromagnetic signals. This layer is optimized to implore power 
management in wireless networks. Power management is a crucial issue in wireless and mobile networks. In this paper, 
we propose an Adaptive Context-Aware Rate Selection (ACARS) algorithm to handle the issue of power consumption in 
wireless networks. This algorithm is implemented by optimizing the PHY layer to transmit efficiently as the number of 
nodes changes and we estimate the Signal-to-Noise Ratio (SNR) to the PHY layer. Results show that by using the 
appropriate power management technique, ACARS is reliable and efficient for power consumption in wireless networks 
which is a high demand for vehicular networks. 

11:45 Performance Enhancement by Adaptive Resource Allocation 
Hayam Alyasiri (Minstry of Communication Baghdad, Iraq); Aied K. Al-Samarrie (University of Technology Baghdad, 
Iraq); Aseel Alnakkash (University of Technology, Iraq) 
The powerful of WiMAX technique for providing the Subscribers (SSs) with a flexible interface to share resources is based 
on an Orthogonal Frequency Division Multiple Access (OFDMA). Conventional access schemes base on fixed 
parameters for all SSs in the networks without considering the effects of various channel characteristics among them. 
This motivates the authors to propose a new Adaptive Resource Allocation Scheme (ARAS) to construct the OFDMA 
based frame. The proposed ARAS integrates two approaches; the adaptive Cyclic Prefix (CP) length and dynamic 
frequency allocation. These two approaches are implemented, analyzed and evaluated based on the simulation of 
WiMAX frames in a dynamic manner resulting in a new frame pattern within each down link connection. The resulting 
frame shows the contribution of the time domain approach which represented by adaptive CP in mitigation ISI and ICI 
which improves the network performance in term of BER, where enhancement of 5 dB in SNR was gained at BER equals 
to 10-3 compared with the network which adopts fixed guard interval equals to 1/8. From the other side, the frequency 
domain approach, which represented by the dynamic frequency allocation is proved its effectiveness in supporting the 
QoS requirements in term of data rate. 
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12:05 Equivalent Circuit Model Analysis of Vertical Impact Ionization MOSFET (IMOS) 
Andee Hazwani Syazana Bacho, Ismail Saad, Mohd Zuhir Hamzah, Bun Seng Chan and Nurmin Bolong (Universiti 
Malaysia Sabah, Malaysia) 
In this paper, an equivalent circuit model is proposed that describes the avalanche and snapback characteristics of 
Vertical Impact Ionization MOSFET (IMOS). The equivalent circuit model is constructed using MOS transistors that 
represent the avalanche characteristics. The main goal is to predict the vertical IMOS integrated circuits by using circuit 
simulations. The vertical IMOS is predicted to have a lower subthreshold slope and high ratio of current. Besides that, the 
equivalent circuit model is explained which is include the parasitic bipolar transistor with a generated-hole-dependent 
base resistance. The models for parasitic bipolar is combined with a PSPICE MOS transistor model and it is represented 
the gate bias dependence of snapback characteristic. The equivalent circuit parameters are extracted from the reference 
experimental values of previous research and modified to reproduce the measured avalanche and snapback 
characteristic of the vertical IMOS transistor. The results show that 90% of the analysis subthreshold slope value of circuit 
simulations similar to the reference experimental value. The ratio of the current also shows almost the same behavior. 
Therefore, the equivalent circuit model for vertical IMOS can be used in circuit simulations. 
 

12:25 Integration of Fuzzy C-Means with Correlation Template and Active Contour for Brain Lesion Segmentation 
in Diffusion-Weighted MRI 
Ayuni Fateeha Muda and Norhashimah Mohd Saad (Universiti Teknikal Malaysia Melaka, Malaysia) 
This study proposed brain lesion detection and segmentation of diffusion-weighted magnetic resonance images (DWI) 
based on Fuzzy C-Means (FCM). FCM is widely used in brain segmentation. However, due to common image features 
like textures, noises and intensity in homogeneity, FCM technique fail in producing accurate results. Active contour and 
template matching techniques are applied for the dark image to overcome this problem. The brain lesions are acute 
stroke and tumor also known as hyperintense and for hypointense are chronic stroke and necrosis. The proposed 
analysis framework has been validated by using area overlap (AO), false negative rate (FNR) and false positive rate 
(FPR). Therefore, the FCM with correlation template provide more accurate result compare with FCM with active contour 
which is 0.547, 0.258, 0.192 and 0.687 for value of Jaccard, FPR, FNR and dice. This method also can segment the 
hypointense lesion precisely. 
 
 
 
 
 


