


2011 International Conference on

Electrical Engineering and
Informatics

(ICEEI 2011)

Bandung, Indonesia
17-19 July 2011

Pages 1-924

‘C IE E E IEEE Catalog Number: CFP1177H-PRT

ISBN: 978-1-4577-0753-7

1/2



TABLE OF CONTENTS

Global Monitoring: The Paradigm for Asset Management in the Smart Grid Framework .............cc.ccccocoeiiiiiiiinn, 1
G. C. Montanari, A. Cavallini, M. Tozzi

MYNDA: An IDSS Generator with Hyperheuristic Attribute Reduction .................cccccoooiiiiiiiiiiii 6
Abdul Razak Hamdan

Recent Progress in Adaptive Nonlinear Active Noise COntrol................ccoccoooiiiiiiii e 12
Riyanto T. Bambang, R. Yacoub, R. Hertanza

Fundamental Principles and Application of Diagnosis for GIS using Partial Discharge Measurements..................... 20
Masayuki Hikita

Direct Skeleton Extraction using River-Lake AIZOrithm ..............c.cccooooiiiiiiiiii 26

Iping Supriana, Peb Ruswono Aryan

Geographical Information System and Web Service Implementation for Volcanic Eruptions Geologic

Disasters Surveillance, Monitoring, and Mitigation SyStem .............cccocciiiiiiiiiiic e 29
Adi Nugroho, Edi Winarko

Using Organizational Culture Approach and COBIT Framework in Designing of Information

Technology Governance on Non Ministrial Government Institute (LPNK), Case Study: Center for

Scientific Documentation and Information - Indonesian Institute of Sciences................c.coocociiiiiiiis 34
Budi Nugroho, Kridanto Surendro
Design of Digital Implant for Preoperative Planning in Total Hip Replacement..................ccccooiiiiiiiiniininnien, 39

Azrulhizam Shapi, Riza Sulaiman, Mohammad Khatim Hasan, Anton Satria Prabuwono, Abdul Yazid Mohd
Kassim, Nor Hazla Mohamed Haflah

Implementation of Knowledge Management System in PT Intimas Wisesa..............cccococcniiiiiii, 45
Wardani Muhamad, Bambang Hariyanto

Gate Driver and Feedback Control Design for High Frequency Converter................cccoccniiiiiiniiinnien 51
N. Z. Yahaya, S. M. Khalid

Alleviation of Line Congestion Using Multiobjective Particle Swarm Optimization...................cccocoiiiiiiiiiinn 58
Sawan Sen, S. Chanda, S. Sengupta, A. Chakrabarti, A. De

Design of Total Hip Replacement Digital Templating Software...................ocooooiii e 63

Azrulhizam Shapi, Anton Satria Prabuwono, Mohammad Khatim Hasan, Riza Sulaiman
The Algebraic Reconstruction Technique of Lambert-Beer’s Attenuation Approximation for Parallel

Rays TransSmisSion ProfeCtion ..............cccooiiiiiiiiiiiii bbbttt sb e bbbt e et sbeeneas 69
M. Amin, D. Sudiana, D. Gunawan
A Multi-objective Optimisation Algorithm with Swarm Intelligence for Contingency Surveillance ........................... 75

Sawan Sen, Sandip Chanda, S. Sengupta, A. Chakrabarti
Rotor Thermal Sensitivity Experience on 143.4 MVA Hydrogen-Cooled Turbo Generator with

Direct-Cooled ROtOr DESII.............ocuiiiiiiiiii ittt b e e bt et e s bt e e e eb e e b e sbeeseeebe et e nbe e e e sbeennas 81
Andri Febriyanto, Hilarius Tutut Sandewan

Switching Study for 275 kV Padang Sidempuan — Payakumbuh Transmission Line................c.c.ccccooiiiiniiicnenn, 87
Dzikri Firmansyah Hakam, Rizki Wahyuni, Eko Yudo Pramono

Sensitive Loads Voltage Improvement Using Dynamic Voltage Restorer ..................cccociiiiiiiiniiiiis 93

M. N. Tandjaoui, C. Benachaiba, O. Abdelkhalek, M. L. Doumbia, Y. Mouloudi
Academic IS for Higher Education Institutions: The Design of Speedy Courses Registration

Transaction FUNCHION ..............cooiiiiiiiii bbbt b b e bt e b b e e bt be s 98
Veronica S. Moertini, Tety Yuliaty, Wisnu Rumono

PMD Compensation with Combined Optical Amplifier for 40G Systems.................cccoeiiiiiiiiiii s 103
D. Andriyanto, D. Tarsono, A. Ahmad, M. Zamzuri

e-Livestock as a New Paradigm in €-GOVEIMIMENT ...............cccooiiiiiiiiiiiiiiie ettt sbe i e 106
Arief Ramadhan, Dana Indra Sensuse

Small Signal Averaged Model of DC Choppers for Control Studies................cccoovviiiiiiiiii 110
Amir Hassanzadeh, Mohammad Monfared, Saeed Golestan, Reza Dowlatabadi

Modelling and Controller Design for a Non-inverting Buck-Boost Chopper ................cccccviiiiiiiiiiicnccies 114
Reza Dowlatabadi, Mohammad Monfared, Saeed Golestan, Amir Hassanzadeh

Analysis of Harmonic Emmision from Dimmable Compact Fluorescent Lamps...............ccccoooviiiiniicncniccneee, 118
Khodijah Mohamed, Hussain Shareef, Azah Mohamed

Identifying Software Quality Factors for Telecommunication Industry in Malaysia..................ccccoevinicniinnnn, 123
Nor Fazlina Iryani Abdul Hamid, Mohamad Khatim Hasan

Dynamic Load Control Mechanism in Hierarchical MIPVG .................cccociiiiiiiiiiii s 128

Zulkeflee Kusin, Mohamad Shanudin Zakaria



Risk-Based Voltage Collapse Assessment Using Generalized Regression Neural Network ................ccooooviviiiinnnn. 133
Marayati Marsadek, Azah Mohamed, Zulkifli Mohd. Nopiah

The Efficient mCBE Algorithm and Quantization Numbers for Multiplierless and Low Complexity

DCT/IDCT Image Compression ATCRItECTUIE ............cooiiiiiiiiiiieiiece ettt sb et sbeeeente e 139
Rachmad Vidya Wicaksana Putra, Rella Mareta, Nurfitri Anbarsanti, Trio Adiono
The Enhancement of Computation Technique By Combining RSA and El-Gamal Cryptosystems........................... 145

Jassim Mohammed Ahmed, Zulkarnain Md Ali
Out of Vocabulary Detection in Indonesian Speech Recognition Using Word and Syllable Level

DIECOMIMG ...ttt bttt bbbt et b e e bt e b e btk e e R R e SR e e H e SR e oAb e SR £ e Rt e R e e R e oA e e Rt eR e e Rt eRe e Rt ebe e bt eReenenreen 150
Aswin Juari, Ayu Purwarianti

Current-Mode Third-Order Quadrature Oscillator Using Minimum Elements .................cccocooiiiinni, 158
Montree Kumngern, Somyot Junnapiya

Fully Integrated Current-Mode Quadrature Sinusoidal Oscillator Circuit .................ccocoiiiiiiiiiis 162
Montree Kumngern, Jirasak Chanwutitum, Kobchai Dejhan

Voltage-Controlled Floating Resistor Using Differential Difference Amplifier .................ccccooviiiiiiiiiiiics 166
Montree Kumngern

Detection and Reconstruction of Geometric Object Based on Line Detection Using Radon Transform ................... 170
Marlindia Ike Sari, Andriyan B. Suksmono, lwan Iwut

A Novel Power Swing Detection Algorithm Using Adaptive Neuro Fuzzy Technique ...............c.ccoooiiiiiiiiiinis 176
Ahad Esmaeilian, Sajjad Astinfeshan

COTS Software Evaluation and Selection: A pilot Study Based in Jordan Firms ...............c.coccooeiiiiiiiii, 182
Feras Tarawneh, Fauziah Baharom, Jamaiah Hj. Yahaya, Azida Zainol

Inertial Measurement Unit Using Multigain Accelerometer Sensor and Gyroscope Sensor...............c.ccoceeeiieninens 187
Adhi Susanto, Wahyu Widada, Sasongko Pramono Hadi

Rural Internet Service System based on Delay Tolerant Network (DTN) Using Train System...............c.cccooeiins 192
Emir Husni

Telemedicine System Based on Delay Tolerant NetWork .............ccoocoiiiiiiiiiiiiiiii e 197
Emir Husni, Jacquline Waworundeng

CAMSHIFT Improvement on Multi-Hue and Multi-Object TracKking...............ccccccvviiinininiiiiiinneeesse e 202
P. Hidayatullah, H. Konik

Gene Network Modelling Using Computational Method by Integrating with Prior Knowledge......................ccc... 208
Suhaila Zainudin, Nur Shazila Mohamed

Developing Local Languages Repository System Using Semantic Web Technology ................ccccooiiiiinnnienn 213
Wikan Danar Sunindyo, Adi Mulyanto, Yani Widyani, Tricya Esterina Widagdo

Maximum Power Point Tracker as Regulated Voltage Supply using Ripple Correlation Control ........................... 219
Felix Yustian Setiono, Leonardus Heru Pratomo

A Non Deterministic Indonesian StEMIMET .................cccoiiiiiiiiiiiie sttt sb e nre e 225
Ayu Purwarianti

Predictive Models for Dengue Outbreak Using Multiple Rulebase Classifiers .................c.ccocooooiiininincniiiiinene 230
Azuraliza Abu Bakar, Zuriyah Kefli, Salwani Abdullah, Mazrura Sahani

Classification Models for Outbreak Detection in Oil and Gas Pollution Area ...............ccccoceiiiiiiiiiiinniicns 236

Azuraliza Abu Bakar, Nurfathehah Idris, Abdul Razak Hamdan, Zalinda Othman, Mohd Zakri Ahmad Nazari,
Suhaila Zainudin

The Estimation of Flashover Voltage as 20 kV Outdoor Insulator in Tropical Environment Based on
Leakage Current DAta..............ocoiiiiiiiiiiiii ettt bbb et b e bt e bt s bt bttt et bt e bbbt b et ebeane 242
Valdi Rizki Yandri

Reconstruction of Fractional Brownian Motion Signals From Its Sparse Samples Based on

ComMPIesSive SAMPIIIE ..........ooiiiiiii e et b e h e e et be e b e she e e e e be e b e eh e e nee e b e et e ebeenbeebeenbeaneennenrean 247
Andriyan Bayu Suksmono

Development of a Cost-effective Shooting Simulator using Laser Pointer................c.cccocoiiiiiiiiiicncee 253
Aryuanto Soetedjo, Eko Nurcahyo, Yusuf Ismail Nakhoda

Modeling of Wind Energy System with MPPT Control ..............cccooooiiiiiiiiiiiii e 258

Aryuanto Soetedjo, Abraham Lomi, Widodo Puji Mulayanto

Comparing Membrane Computing Simulation Strategies of Metabolic and Gillespie Algorithms with
Lotka-Voltera Population as a €Case STUAY .............ocooiiiiiiiiiiii bbb 264
Ravie Chandren Muniyandi, Abdullah Mohd. Zin

Model Predictive Control Implementation on a Programmable Logic Controller for DC Motor Speed

L1 113 1) USSP 270
Arief Syaichu-Rohman, Raphael Sirius
Internally Generated 21.6-GHz Millimeter Wave Based on Brillouin Fiber Laser ...................ccccooivinninnn 274

R. Mohamad, A. K. Zamzuri, S. Yaakob, S. M. Idrus, A. S. Supaat



Balanced Scorecard KPI Formulation of SAPA IT Division and Mobile Web Application

IMPIEIMIEMEALION ...ttt bbbt e et b e e bt s bt e b e b e e b e eh e e e e e be e b e eh e e ne e e b e e b e eheenbeebeenbeaneenenre e 277
Yusep Rosmansyah, Husni Mubarok, Rio Yunanto

Optimal Investment and Consumption Strategies for Small Investor Using Bellman’s Principle of

OPUIMALILY ...t b bt b e h bt b R b e b e st b e R e R bRt e b e Rt b b b e et beare 283
B. A. Surya, R. Aswin Rahadi, Ruben Juliarto

An Effective Power Quality Monitor Placement Method Utilizing Quantum-Inspired Particle Swarm

OPLIMEZATION ... bbbt bbbt et b e e bt e b e e b e e R e e bt eh e s R e e b e e bt e hb et e et e e bt bt e n e reen 287
Ahmad Asrul Ibrahim, Azah Mohamed, Hussain Shareef, Sakti Prasad Ghoshal
Design of Single-Transversal-Mode VCSEL with Photonic Crystal Holey Cladding..................ccccooiiiniiiiiiiiinens 293

Sherwin R. Sompie, Henri P. Uranus
Numerical Analysis of Electric Field at the Contact Point Between a Spacer Aerial Cable and a

SIPACET ...ttt b bbb bbb E bR R R R R R R R R R bR R R e R R R e bR e Rt E b n et b e n et e 298
Vatcharin Saithongin, Boonchai Techaumnat
Automatic Classification of Tuberculosis Bacteria Using Neural Network..............cccoooiiiiiiiniiiiccs 303

Riries Rulaningtyas, Andriyan B. Suksmono, Tati L. R. Mengko
Detection of Cerebral Aneurysms by Using Time Based Parametric Color Coded of Cerebral

F N 1T (1T 1 1 TSSO TP UTURPPTPRTUPTPRPRO 307
H. Zakaria, A. Kurniawan, T. L. R. Mengko, O. S. Santoso

Visualization of FTSM Building Based on Integration of CAD and Database System...............ccccccoooiiiiiiiiinins 311
Haikal Nando Winata, Syaimak Abdul Shukor

Manufacturability Analysis System for Micromilling ................c.cccoooiiiiiiiiiii 317

Syaimak Abdul Shukor
Ontological Based Clinical Decision Support System (CDSS) for Weaning Ventilator in Intensive

L@ 3 0 111 O ) TSP 323
Farahidayah Bt. Mahmud, Maryati Mohd Yusof, Shahrul Azman Naoh

Block-based Programming Approach: Challenges and Benefits .................ccooiiiiiiiiiiiii s 328
Siti Nor Hafizah Mohamad, Ahmed Patel, Rodziah Latih, Qais Qassim, Liu Na, Yigi Tew

Optimized 8-Level Turbo Encoder Algorithm and VLSI Architecture for LTE ..............cccocooiiiiniinncccee 333
Ardimas Andi Purwita, Arnaud Setio, Trio Adiono

The Development of CAD System for SME Food Packaging in Malaysia: A Proposal..................ccccovniiiiiininns 339
Suziyanti Marjudi, Riza Sulaiman, Mohd. Fahmi Mohamad Amran, Saliyah Kahar, Khairul Annuar Abdullah

Statistical Study on Tree Inception Voltage of Silicone Rubber and Epoxy Resin...............cccccooooiiinininiiiicne, 343

M. H. Ahmad, H. Ahmad, N. Bashir, Z. A. Malek, Y. Z. Arief, R. Kurnianto

The Determination of Critical Points on High Voltage / Extra High Voltage Over-Head Lines Caused
by Lightning Strikes using Severity Indexes Method ..................cccoooiiiiiiiiiii e, 349
Eko Yudo Pramono, Dzikri Firmansyah Hakam, Reynaldo Zoro

HV/EHYV Transmission Lines Performance Calculation of Lightning Stroke by Using Corridor

IMEEEROM. ...ttt bbbt bR bR R R R R R R bR e e bRt Rt n ettt nbear e 353
Eko Yudo Pramono, Reynaldo Zoro, Rizki Wahyuni

An Indonesian Question Analyzer to Enhance the Performance of Indonesian-English CLQA .......................ce.. 361
M. Igbal Farugi, Ayu Purwarianti

A Non Word Error Spell Checker for Indonesian using Morphologically Analyzer and HMM.................cocoeie 367
Moch Yusup Soleh, Ayu Purwarianti

Assessment of GIS Implementation in Indonesian e-Government System .................ccoccoeininiiiini s 373
Arief Ramadhan, Dana Indra Sensuse, Aniati Murni Arymurthy

Instructor's Success Measures of Learning Management SYStem..............cccoocviiiiiiiiiiiiiii s 379
Ibrahim Abood Almrashdeh, Noraidah Sahari, Nor Azan Mat Zin, Mutasem Alsmadi

A Secure Trust Establishment in Wireless Sensor NetWOrks............ccccoovviiiiiiiiiiiiiiicee e 386
Farruh Ishmanov, Sung Won Kim

Strategic Decision Making based on A3S Information-Inferencing Fusion Method...................cccocoooiiniiiiinies 392

Arwin Datumaya Wahyudi Sumari, Adang Suwandi Ahmad, Aciek Ida Wuryandari, Jaka Sembiring
Analysis of the Effect of Rainfall Intensity in Jakarta and Tangerang to the Performance of Free

Space Optics COMMUNICATION SYSTEIM...........ccoiiiiiiiiiiiiiii ettt r et 398
Riberty W. L. Bouna, Henri P. Uranus

Al Based Economic Load Dispatch Incorporating Wind Power Penetration..................cccocooiniiiiiiiiiiiics 404
A. Naresh Kumar, D. Suchitra

Microcontroller Based Environmental Control for Swiftlet Nesting with SMS Notification...................c.cccoces 412
Djunaidi Tristanto, Henri P. Uranus

A Novel Control Technique for Single-Phase Grid-Connected Inverters...............cccoccooiiiiiiiiiiiniiis 417

S. Golestan, M. Monfared, J. M. Guerrero



Performance Study of 1 Bit Static RAM Based on Process Technologies...................c.oococoiiiiiiiiis 423
N. Tumiran, M. Awan

Image Correlation Analysis for Biometric Identification...................ccoociiiiiiii e 428
Yan Hu, Jin Zhang, Wenfeng Hang

SPQF: Software Process Quality Factor - For Software Process Assessment and Certification .......................c....... 433
Fauziah Baharom, Jamaiah Yahaya, Aziz Deraman, A. Razak Hamdan

A MAC Throughput over Rayleigh Fading Channel in the 802.11a/g/n-based Mobile LAN................cccccooiiiininnnns 440
Ha Cheol Lee

Generating Tailored Summary of Scientific Paper from Rhetorical Document Profile.......................cois 447
Mohammad Dimas, Masayu Khodra

Feng Shui Expert System for Evaluating Residential Architectural Design..................ccccccooiiiiii, 452

Nabila As'Ad, Masayu K. Leylia
Modeling and Designing Wireless Energy Transfer Circuit in High Voltage Based on Magnetic

COUPIIIE ...t bbbt b b bt e b skt e b £ bR E e b e st e b bt e b e e bbb et e e bt e bt e bt bt e et nbeare 458
Taghi Mohamadi

Word Sense Disambiguation in Information Retrieval Using Query EXpansion ...............c.cccocoiviiiiiiiiiiiiinincnes 462
F. B. Dian Paskalis, M. L. Khodra

Mitigation of Outdoor Insulators Failure using Silicone Coating .................cocooiiiiiiiiiii e 468
Ario Basuki, Su Warno

Underwater Acoustic Signal Processing for Detection and Quantification of Fish....................coccoiiiin 473

Henry M. Manik
Effects of Electric Arc on the Dielectric Properties, Partial Discharge Patterns and Dissolved Gases in

SHHEOME Ol ...t b e bbb e e b b e e s e e b e ea bt e b e e b e e R e e bt e b e b e b e e bt s b e e e b e nr e 476
Su Warno, Ishak Nasution

Evaluation of 20 kV Cable Diagnostic Method in Field Condition.................c.ccoccooiiiiiiiiiiiiiie e 481
N. Fauziah, B. S. Munir, E. Sinambela

Ubiquitous Healthcare System: A Design on the Remote Monitoring Based On Walking Activities....................... 487

Wildan Thoyib, Eun-Sook Lee, Man-Gon Park
Intelligent Schema Integrator (ISI): A Tool to Solve the Problem of Naming Conflict for Schema

INEE@IALION .......oiiuiiiititi e bbbt bt h b bR b b e a bR R bR e bR bbbt et beane 493
Kamsuriah Ahmad, Hea Khim Chiew, Reduan Samad

Effects of Temperature on the Breakdown Voltage and Partial Discharge Patterns of Biodegradable

Su Warno, Heri Sutikno

Heuristic Evaluation of Distance Learning Management System Interface..................cccccoooiiiii, 504
Ibrahim Abood Almarashdeh, Noraidah Sahari, Nor Azan Mat Zin

Variable HVDC Supply using Fly back Transformer with Several Protective Features to the Output

Power BJT/ IMOSFET .........cooiiiiiiii bbb bbb s 510
Muhammad Muktadir Rahman, Md. Asif Istiaq
Working Frequency in Wireless Power Transfer for Implantable Biomedical Sensors .................ccccovniiiiiiininens 514

Taghi Mohamadi
Implementation of Multimodal Biometrics Recognition System Combined Palm Print and Palm

GEOMIELTY FFEALUTES .........oiuiiiiiiiiiiteet ettt h et b b bt e et bt e bt e bt e et e b e e bt eh e e bt e b e e b e eh b e ne e e b e e m bt eheenbeebeebeaneennenrean 519
Yanuar Adhinagara, B. W. Tjokorda Agung, Retno Novi Dayawati

Fire Alarm System Based-on Video ProCessing ..............cccocoiiiiiiiiiiiiiiiii ettt 524
Iping Supriana Suwardi, W. Tjokorda Agung Budi

Radial Basis Function Networks for Modeling Marine Electromagnetic Survey...............ccccocviiiiiiiniiiniins 531
Agus Arif, Vijanth S. Asirvadam, M. N. Karsiti

Architecture for Quality of Service Guarantee using Finite Time Response-HTTP................cccccooiiiiiiiiiiicninns 536

Sinung Suakanto, Su Hardi

Virtual Interaction on Augmented Reality with Nonparametric Belief Propagation Algorithm as
TIACKEY ...tttk e b et b e b e e bt et ekt oAb e e b oAb e ke oAb e e h e e e e e E £ oAb e SR e oAbt e R e oAb e eR e e Re e R e e b ehe e b e nbe et bt e nenreen 541
Yoki Ariyana, Aciek Ida Wuryandari

Insulating Performance of LLDPE/Natural Rubber Blends by Studying Partial Discharge

Characteristics and Tensile Properties ..............cccocoviiiiiiiiiiii 549
Mohamad Zul Hilmey Bin Makmud, Aulia Sayuti, Yanuar Z. Arief, Mat Uzir Wahit

Dependency Parsing for INAONESIAN. ..ot 553
Mia Kamayani, Ayu Purwarianti

A Performance-Oriented Interface Design Model of Web Applications..............c.ccooiiiiiiiis 558
Razale Ibrahim, Rozilawati Razali

Design of 12-Bit, 40 MS/s Pipeline ADC for Application in WiMAX Transceiver.............ccccocvvurniniieninienieniesnenienns 564

Siti Intan, Mervin T. Hutabarat



Least-Squares Polynomial Quasi-Monte Carlo for Short-Term Generation Unit Asset Valuation........................... 568
N. Sisworahardjo

Approaches to Develop Oracle for Detecting Deception in Online Chatting Software...............ccccccooiiiiiiiiinis 574
Z. Shukur, A. H. Nasution, A. A. Wibowo

Evaluation and Optimization of Java Object Ordering Schemes.................ccoceiiiiiiiiiii s 577
Amil A. Ilham, Kazuaki Murakami

Human Resources Information Systems (HRIS) for Military Domain — A Conceptual Framework ........................ 583
Mohamad Mohamad Noor, Rozilawati Razali

An Assessment Model of Information Security Implementation Levels..............c..cccooiii, 588
Mohd Asri Mohamad Stambul, Rozilawati Razali

Direct Access in Content-Based Audio Information Retrieval: A State of The Art and Challenges ......................... 594

Hery Heryanto, Saiful Akbar, Benhard Sitohang
Analysis and Benchmarking Performance of Real Time Patch Linux and Xenomai in Serving a Real

THME APPIICATION ...t b bt bt b et b e bt b e bt b ettt e st eb e et bt n et ane 600
Mastura Diana Marieska, Achmad Imam Kistijantoro, Muhammad Subair

Performance Measurement System Based On Value Co-Creation Model....................cooiiiiiiiiiiiiiciees 606
Wan Azlin Zurita Wan Ahmad, Yazrina Yahya, Muriati Mukhtar

Comparison of PUMA and CUNWRAP to 2-D Phase Unwrapping .............ccccocoiiiiiiiiiiiininiins 611
Nurjannah Syakrani, Tati L. R. Mengko, A. B. Suksmono, Eddy T. Baskoro

High Voltage Transformer Bushing Problems................ccocoiiiiiiiiiiiiiii e e 617
Henny I. Septyani, Indera Arifianto, Andreas P. Purnomoadi

Matrix Characteristics for Two Dimensional Nongroup Cellular Automata ................cccccoeiiiniiiiiis 621
J. Santoso, O. Slamet Santoso, B. Riyanto Trilaksono

The Study of Triplen Harmonics Currents Produced by Salient Pole Synchronous Generator.....................cccceouee. 625
M. F. Abdullah, N. H. Hamid, Z. Baharudin, M. F. I. Khamis, M. H. M. Nasir

Designing Mobile Services FOr MARDLL............c.ooiiiiiiiii ettt r e sb et e sbe e e sbesanenre e 630

Daud Endam, Yazrina Yahya, Muriati Mukhtar, Wan Azlin Zurita Wan Ahmad
Framework Development of Electronic Marketing (EM): A Case Study on Catfish Industry in

IMEALAYSIEA ...ttt h bbb E R R R R R R R R R e bRt bt bt r ettt nbeane 635
Buani Atigi Abdul Rahman, Yazrina Yahya, Muriati Mukhtar

A Process for Building Domain Ontology: an Experience in Developing Solat Ontology .................cccocoiviiiiicninnnns 639
Saidah Saad, Naomie Salim, Hakim Zainal, Zurina Muda

A Case of Computer Laboratory Layout Modelling and Analysis..............ccccooiiiiiiiiiiiiii e 644
Hairulliza Mohamad Judi, Yeoh Zhi Cheng, Tan Boon Seong, Lim Zi Yuan, Ho Hoe Yen, Ling Woi Voon

The Mapping of Interconnected SOA Governance and ITIL v3.0...........cccoociiiiiiiiiiiiiii e 648
Fitri Susanti, Jaka Sembiring

COLLAPEDIA : Encyclopedia of Collaborative ENVIronment................ccocoiiiiiiiiiiiiiiic e 653

Anisa Herdiani, Husni S. Sastramihardja
Short Messaging System (SMS) Framework Development: A Case Study of Catfish Industry in

IMEALAYSTA ..ottt bbb e R E R e R e E R e bR e R R e e R R e e R e R e bt bt et Re e n e sheen e reen 659
Nor Fazliza Abdul Aziz, Yazrina Yahya, Muriati Mukhtar

ooH Controller Synthesis for Networked Control Systems with Time Delay System Approach ........................co. 664
Wrastawa Ridwan, Riyanto T. Bambang

Experiments in Malay Information RetrieVal .................ccooco i e 669
T. Mohd Tengku, Zainab Abu Bakar, Fatimah Ahmad

UAYV Path Planning Using Potential Field and Modified Receding Horizon A* 3D Algorithm................cccooeevinnnn. 674
Taufik Khuswendi, Hilwadi Hindersah, Widyawardana Adiprawita

Enhancing Security in E-health Services using AZent ...............cooiiiiiiiiiiii e 680
Rossilawati Sulaiman, Dharmendra Sharma

Development of Indonesian Handwritten Text Database for Offline Character Recognition.....................cc.ocoois 686
Peb Ruswono Aryan, Iping Supriana, Ayu Purwarianti

Indonesian Automatic Speech Recognition System Using English-Based Acoustic Model ......................cocoiiiiinns 690
Veri Ferdiansyah, Ayu Purwarianti

Traffic Sign Recognition with Color-based Method, Shape-arc Estimation and SVM...............ccccccooiiiiiiiiinis 694
David Soendoro, Iping Supriana

Framework of Visual Interface for Children’s Digital Library...............c.cccociiiiiiiiiiiiii s 700

Tengku Siti Meriam Tengku Wook, Noraidah Sahari Ashaari, Siti Fadzilah Mat Noor
Flash Notes and Easy Electronic Software (EES): New Technique to Improve Digital Logic Design

LLE@ATTIIIIE ...ttt b ettt h e et b e bt e R £ oAb e ke oA R e SR £ e R e AR £ e R e SR £ e R e AR e e R e eR e e ARt eR e e Rt eRe e Rt ebe e neeReenenreen 704
Norul Huda Yusof, Rosilah Hassan
VLSI Design of a High-Throughput Discrete Cosine Transform for Image Compression Systems.......................... 710

A. Pradini, T. M. Roffi, R. Dirza, T. Adiono



Hand Detection for Virtual TOUChPAd .............c.coooiiiiiiii et sre e nre e 716
Gerard Edwin, Iping Supriana

Location Recognition Using Detected Objects in an IMage................cooiiiiiiiiiiiii e 721
Aris Feryanto, Iping Supriana

Blood Parasite Identification using Feature Based Recognition ...................ccoccooiiiiiiiiiiis 725
Ferdian Thung, Iping Supriana Suwardi

Multi Input Multi Output Frequency Sampling Filters for Real System Applications ..............c.c.ccoccviniiiniininnns 729
Muhammad Hilmi R. A. Aziz, Rosmiwati Mohd-Mokhtar

Content-Targeted Advertising using Genetic Programming ..................ccocoiiiiiiiiiiiii i 735

Rizky Delfianto, Masayu Leylia Khodra, Aristama Roesli
Integrated Parent Information System (SMIB) to Increase Parental Involvement in Children’s

Learning Process in Malaysian Primary SChool ...t 740
Amirul Azuani Romle, Dalbir Singh

Assessing Suitability of Candidates for Selection Using Candidates’ Profiling Report.................c.cccoviiiiiininns 746
Norsyidah Mat Saat, Dalbir Singh

Structured Algorithm to Extend the Numeric Range of n-bit Binary Number ................cc.ccocoiiiiiniinn, 752
Lianly Rompis

Multicultural Adaption Framework in Geographical Information System (GIS) Interface Design.......................... 758
Hazwani Nordin, Dalbir Singh

Managing Data Source Quality for Data Warehouse in Manufacturing Services ............c.cccoocoriiiiiiincnc e 764
Norizam Idris, Kamsuriah Ahmad

Early Learning Malay Vocabulary Using Speech Technology: Dual Code Theory Approach................cccooevininns 770
Noor Ain Rosly, Dalbir Singh

Condition Assessment of 500/150 kV Power Transformer based on Condition Based Maintenance ........................ 776
Ninil U. A. Wardani, A. P. Purnomoadi, H. I. Septiani, I. Arifianto, B. Cahyono

Improvement of High-Power-White-LED Lamp Performance by Liquid Injection ................c.cccccooiiiiiiiiiiincins 780
T. M. Roffi, I. Idris, K. Uchida, S. Nozaki, N. Sugiyama, H. Morisaki, F. X. N. Soelami

Computer Game Based Learning Approach for Mandarin Language ...............c..ccooiiiiiiniis 786
Annisa Dwiana, Dalbir Singh

Dynamic Overlapping Clustering Algorithm for Wireless Sensor Networks .............cc.ccoooviiiiiiiiiis 792
Amin Suharjono, Gamantyo Hendrantoro

Domain Specific Language (DSL) Development for Desktop-based Database Application Generator...................... 798
Steven Lolong, Achmad I. Kistijantoro

Human Action Recognition Using Dynamic Time Warping .............c.ccoooiiiiiiiiiiiiiiii e 804
Samsu Sempena, Nur Ulfa Maulidevi, M. T. Peb Ruswono Aryan

Parallel Processing for Fingerprint Features EXtraction ..............ccccoooiiiiiiiiiiiiiii e 809
G. Indrawan, B. Sitohang, S. Akbar

Business Metadata with the STA Data Modelling Technique................cccocoiiiiiiiiiiii s 815
Ibrahim Mohamed, Mohamed Fauzan Noordin

Mobile Robot Localization Using Augmented Reality Landmark and Fuzzy Inference System.................cc.cccoennne 819
Kusprasapta Mutijarsa, Widyawardana Adiprawita, D. S. Hamdi Reza

Performance Analysis of Space-Time Turbo Trellis Codes in Rayleigh Fading Channel ........................cccoos 825
Subuh Pramono

Knowledge Based System for Supporting Genomic Based Personalized Medicine...................coccoconiiiiiiiinins 830

Restya Winda Astari, Chitra H. Ayuningtyas, G. A. Putri Saptawati

An Analysis of Edge Detection as a Feature Extractor in a Hand Gesture Recognition System based

ON INEATESt INEIGNDOY ...t b et b e bt bt b bbbt r et nbeane 835
Regina Lionnie, Ivanna K. Timotius, Iwan Setyawan

Composite Field Multiplier based on Look-Up Table for Elliptic Curve Cryptography

IMPIEIMIEMEATION ........o.viiiiiieiii ettt bbbttt b e b e s bt e et e b e e bt eh e e et e Ee e b e eh e e ne e e b e e bt eheenbeebeenbeaneenenreen 839
Marisa W. Paryasto, Budi Rahardjo, Fajar Yuliawan, Intan Muchtadi-Alamsyah

Performance Analysis of Relief and mRMR Algorithm Combination for Selecting Features in Lupus

Genome-Wide ASSOCIAION STUAY .........ooouiiiiiiiiie et b ettt e b bt sbe st e e besneesaeereens 843
Ivan Nugraha, Chitra H. Ayuningtyas, G. A. Putri Saptawati

Reducing Perceptual Discontinuity in Peer-to-peer Live Video Streaming Based on Frame Loss

Visibility INFOrMAtiON ..........ccooiiiiiiii bbbt 848
Ricky Christanto, Shaou-Gang Miaou, Ting-Lan Lin

Facial Expression Control of 3-Dimensional Face Model Using Facial Feature Extraction.....................cccccoeiis 854
Abraham Ranardo Sumarsono, Iping Supriana Suwardi

Simulation System of Color Blind Glasses by Image Processing ...............ccccocuviiiiiiiiiniiiiiie s 859

Ginanjar Fahrul Muttagin, Iping Supriana Suwandi



Webcam Virtual KeYDOATd. .............oooooiiiiii bbbt b e ettt e sbesbeesbe e e e nneareen 863
Sanrio Hernanto, Iping Supriana Suwardi

Web Screening Model Using Multiple FEatures..............cccocoiiiiiiiiiiiiiic et 868
Zulaiha Ali Othman, Juhana Salim, Zainal Badli

Whip: A Framework for Mashup Development with Block-based Development Approach ................ccoceeiiininns 874
Rodziah Latih, Ahmed Moosajee Patel, Abdullah Mohd. Zin, Tew Yigqi, Siti Hafizah Muhammad

GPGPU Implementation of on-Line Point to Plane 3D Data Registration ....................cccooooiiiiiiiiics 880

Janusz Bedkowski, Andrzej Mas-owski

A Comparative Study of Feature Ranking Methods as Dimension Reduction Technique in Genome-

WIAE ASSOCIATION STUAY .......oouiitiiii ettt b et b et e s bt e b e e eb e e h b e s bt e b e e bt e aeenbeeseeabeaneennenreens 886
Chitra H. Ayuningtyas, G. A. Putri Saptawati, Tati L. E. R. Mengko

Incident Detection Algorithm Based on Radon Transform using High-Resolution Remote Sensing

TIDAGETY ...ttt bbb e bbb E bt R R R R R R R R R R e R R e bR bt b n ettt ane 891
Seyed Mostafa Mousavi Kahaki, M. D. Jan Nordin, Amir Hossein Ashtari

Multimedia Broadcast Multicast Service over Single Frequency Network (MBSFN) in LTE based

FFEIMIEOCEIL ...t bbb bbb oAbt h e e bR e e bR £ e R R e bR R R e e bRt E e b e n e ah e nenreen 896
F. X. A. Wibowo, Arya. A. P. Bangun, A. Kurniawan
A Syariah Compliant e-Auction Framework ... 901

Suriati Jamalludin, Norleyza Jailani, Shofian Ahmad, Salha Abdullah, Muriati Mukhtar, Marini Abu Bakar,
Mariani Abdul Majid, Mohd Rosmadi Mokhtar

Improved Range-free Localization Methods for Wireless Sensor Networks..............ccoccooviiiiiiiiiiciniecces 907
Prima Kristalina, Gamantyo Hendrantoro

A Framework to the Development of Islamic Ontology: Symbiosis of Thesaurus and Domain Expert

N ON0l0ZY DEVEIOPIMENL ..........c.eiitiiiiiiiii ettt b e bt bt e e e b e e b e s bt e nee e b e et e sheenbesseenbeeneennenrean 913
Juhana Salim, Siti Farhana Mohamad Hashim, Shahrul Azman Mohd. Noah

License Plate Recognition with Multi-threshold based on Entropy .............ccccociiiiiiiiiiiis 919
Nor Hanisah Zainal Abidin, Siti Norul Huda Sheikh Abdullah, Shahnorbanun Sahran, Farshid Pirahansiah

Pandemic Influenza Simulation Based on Genetic Algorithm and Agent Based Modeling......................ccccoiiininns 925
Ria Lestari, Adi Pancoro, Adang Suwandi Ahmad, Afwarman Manaf, Munawar Ahmad, Chairul A. Nidom, Yusuf
Budiana

PSTN VoIP Application Support System Design Using Mobile Short Message Service (SMS): Case

Study of PSTN VoIP Missed Call Notification to Mobile Phone by SMS ..o, 931
Irham Nurhalim, David Gunawan

XML Representations of Program CoOde ...............c..ociiiiiiiiiiiieiiie ettt 935
Hanson Prihantoro Putro, Inggriani Liem

Features and Modalities for Assessing Early Knee Osteoarthritis ................ccocooooiiiiiiiiis 941

Ahmad Fadzil Mohd Hani, Aamir Saeed Malik, Dileep Kumar, Raja Kamil, Ruslan Razak, Azman Kiflie
Design and Implementation of Software Architecture Behavioral-Based Robot Control System Using

Active Object Computing MOEl..............coooiiiiiiiii ettt b ettt sb e s b e be e e nneereen 947
Berry Perdana Putra, Kusprasapta Mutijarsa, Widyawardana Adiprawita

Information Extraction from Scientific Paper Using Rhetorical Classifier...................cccccooiii, 953
M. L. Khodra, D. H. Widyantoro, E. A. Aziz, R. T. Bambang

Cyber Security Strategy for Future Distributed Energy Delivery System..............cccocooiiiiiiiiiiiiiiies 958
Tinton Dwi Atmaja

Measuring Flow Experience in Gaming Devices INteractions.................ccocoviiiiiiiiiiiiiiiiee e 964
Azmi Omar, Nazlena Mohamad Ali, Hairuliza Mohd Judi

Flexible UFR Island to Prevent BIACK QUL ...............coooiiiiiiiiiiii et nre e 968
Rukmito Ari Ardianto

Measuring User Engagement Levels in Social Networking Application................cccocooiiiiiiiis 974
Firdaus Banhawi, Nazlena Mohamad Ali, Hairuliza Mohd Judi

User Satisfaction of the mySMS Service: A Value Co-Creation Approach ..................ccocooiiiiiiiiiiicnec 980
Norfizah Mat Nor, Muriati Mukhtar, Yazrina Yahya

Interconnection Service Fee for Generator of Industrial and Arc Furnace Customers .................cccccovneiiinieninens 986
Musa Partahi Marbun, Ngapuli Irmea Sinisuka

Personal Medical Assistant: Future EXploration ..o e 991
A. Aridarma, T. L. Mengko, S. Soegijoko

The VLE as the Converging PIatform................ccooiiiiiiiiiiiii ettt ettt sae st 997
D. Nielsen, A. S. White, L. Zhou

Statistical-based Machine Translation for Prepositional Phrase Using Link Grammar .................c.coccoceiiiinninns 1003
T. B. Adji, Y. Astuti, S. S. Kusumawardani

Creating Granular Learning Object Towards Reusability of Learning Object in E-learning Context................... 1009

Siti Fadzilah Mat Noor, Norazah Yusof, Siti Zaiton Mohd Hashim



‘Weighted Ontology for Subject Search in Learning Content Management System ................ccccooovviviniiiieeninnieenns 1014
Yeni Anistyasari, Riyanarto Sarno

Development of Severity Index in Medium Voltage Underground Cable Using Partial Discharge

A7 1) 11T TSSO TR O TP PTPR PPN 1018
Zulkurnain Abdul-Malek, Affendi Abdul-Rahman

Japanese Character (Kana) Pattern Recognition Application Using Neural Network..................occoconiiiiininnn. 1022
Sari Dewi Budiwati, Joko Haryatno, Eddy Muntina Dharma

Character Recognition Based on Global Feature EXtraction...............c.cccocoooviiiiiiiiiiiiie e 1028

Maryam Naeimizaghiani, Siti Norul Huda Sheikh Abdullah, Bilal Bataineh, Farshid Pirahansiah
Static Anti-Windup Compensator Design of Linear Sliding Mode Control for Input Saturated

N L3 11 LTSS TSROSO TP PSP URORVRTOPRPPRONt 1032
Harry Septanto, Arief Syaichu-Rohman, Dimitri Mahayana

Design of Analog-to-Digital Converter Interface for Hydrophone Applications.................ccooviiniiiiiiiinin, 1036
Tuwuh Sarwoprasojo, Yudi S. Gondokaryono

LMS Value Elements Identification: Using The Laddering Technique...................cocoooiiiiiiiiiniee 1042

Mohamed Nazul Ismail, Yazrina Yahya, Muriati Mukhtar
Development Environment for Layout Design of e-Commerce Applications Using Block-Based

APPIOACK ... et b et E Rt h R e bR £ e Rt R e e R R e e R e R e e R e RE e Rt R e e b eh e e e e bt nn et enes 1047
Nor Haimimy Rawi, Marini Abu Bakar, Rokiah Bahari, Abdullah Mohd Zin

Comparative Study of Data Transfer for Mobile Robot Controller via Mobile Technology ......................ccoenn. 1052
Saliyah Kahar, Riza Sulaiman, Anton Satria Prabuwono, Mohd Fahmi Mohammad Amran, Suziyanti Marjudi

Story Telling Approach for Integrating Software BIOCKS.............c.cccoiiiiiiiiiii e 1058
Hamizah Mohamad Hariri, Marini Abu Bakar, Abdullah Mohd Zin

The Design of Blocks Integration Tool to Support End-User Programming.................cccooviiiiinininiiicncneies 1063
Siti Norhudha Sarif, Sufian Idris, Abdullah Mohd Zin

A Comparative Study of Voronoi Algorithm Construction in Thinning .................ccccooiiiiiiii e 1068
Ali M. M. Mady, Khairuddin Omar

Ad-Hoc Network Design with Multiple Metrics Using Taguchi’s Loss Function..................cococciiniiiinin, 1073
Hazura Mohamed, Muhammad Hisyam Lee, Shaharuddin Salleh, Bahrom Sanugi, Mazalan Sarahintu

Leakage Current Measurement of Epoxy Resin Compound with Silicon Rubber .................cccccooiiiiiiinnnn, 1078
Abdul Syakur, Hamzah Berahim

Implementation of Direct Sequence Spread Spectrum Steganography on Audio Data..................cccooeiiiinnnnnn. 1083
Rizky M. Nugraha

Innovation in Teaching and Learning Using Service Oriented Approach..............c.ccocoiiiiiiiiiininicic e 1089
Yazrina Yahya, Doreen Ng Nielsen, Muriati Mukhtar

Loading Time Effects: A Case Study of Malaysian Examination Syndicate Web Portal.................cc.cocooeviiinnnnnn. 1093

Padli Saed, Yazrina Yahya
Optimal Placement of UPFC for Maximizing System Loadability and Minimizing Active Power

Losses in System Stability Margins by NSGA-IL............coooooiiiiiiii e 1098
I. Made Wartana, Ni Putu Agustini
Optimum Configuration of Stand-alone Hybrid Distributed Generation: A Case of Eastern Indonesia ................ 1104

Yusak Tanoto
Comparative Study on Conductivity Using Polarization and Depolarization Current (PDC) Test for

HV INSUIALION ...ttt h etk e b bt e e e ke e R b e e bt e e e ekt ea b e eb e e s b e e b e et e e bt e s e e ke enbenb e e b e e beene s 1110
N. A. M. Jamail, M. A. M. Piah, N. A. Muhamad

Correlation Fractal Characterization of Speech Consonants ................cccocoviiiiiiiiiii 1116
Armein Z. R. Langi

An FPGA Implementation of a Simple Lossless Data Compression COProcessor ................cc.ccoovieeienininnesinenennns 1120
Armein Z. R. Langi

A Comparison of Two VLSI Architectures for Integer Discrete Wavelet Transforms ................c.ccocoviiiiieniennnn. 1124
Armein Z. R. Langi

The Design Defibrillators Based on AT89CS51 Microcontroller.................ccocooiiiiiiiiiiiiininiee e 1127
Ferry Pratama, Munnik Haryanti, Yohannes Dewanto

Analysis of Commutation Torque Ripple of BLDC Motors and a Simple Method for Its Reduction...................... 1134

S. Ziaeinejad, Y. Sangsefidi, A. Shoulaie
TDE-ILD-HRTF-Based 3D Entire-Space Sound Source Localization Using Only Three Microphones

ANA SOUFCE COUNTIIME ..ottt et b bt b b e s s e b e e s b e e b e e b e e Re e R b e bt e b e e bt e ss e nb e e e e bt aae e b e nre e 1140
Ali Pourmohammad, Seyed Mohammad Ahadi

Initial Design of an Application Programming Interface for a University Operating System ................c.occoeinnne 1146
Surya Ismail, Sufian Idris, Marini Abu Bakar, Zarina Shukur

Multi Objective Optimization of a LNA Using Genetic Algorithm Based on NSGA-IL..............ccooooiviniiiiniinnes 1150

Mojtaba Behzad Fallahpour, Kamran Delfan Hemmati, Ali Pourmohammad, Abbas Golmakani



A Novel Method for Extraction of the Reference Compensating Current for Single-Phase Shunt

ACHVE POWET FFHILETS .......ooiiiiiiiiic et h et b e e bt e bt e et bt e b e s bt e b e e b e e b e sbe et e et e e nnenbeenes 1154
S. Golestan, M. Monfared, J. M. Guerrero

Co-citation & Co-reference Concepts to Control Focused Crawler Exploration...................cccocoiiniiiiiiinnin, 1159
Siti Maimunah, Dwi H. Widyantoro, Husni S. Sastramihardja

Tracking and Tracing Technology for Halal Product Integrity over the Supply Chain................ccccooiiiiinnnnn. 1166
Siti Sarah Mohd Bahrudin, Mohd Iskandar Illyas, Mohamad Ishak Desa

Multi-Inductive Learning Approach for Information EXtraction ................cccccoooiiiiiiiniiiiie 1173

Kurnia Muludi, Dwi H. Widyantoro, Oerip S. Santoso
The Hydrophobicity Improvement of High Voltage Insulator Based on Epoxy Polysiloxane and Rice

HUSK ASh COMPOUN ...ttt ettt ettt b e etk e et e s bt e b ekt ea b e sb e e s e e e been b e s bt e st e sbeenbesbeareenbeenen 1179
Arif Jaya, Hamzah Berahim

A Modular Multilevel Inverter Using Single DC Voltage Source for Static Var Compensators .................c.ccocueee. 1185
Firman Sasongko, Hadyan Nur Buwana, Riko Iswara, Pekik Argo Dahono

EMC-based Skin-Effect Grounding for Reliable Lightning Protection System of Antenna System ........................ 1191
D. Darwanto, D. Hamdani

Input Current-Ripple Analysis of Nine-Phase PWM INVEIter ..............ccocooiiiiiiiiiiiiiii e 1194
Dadan Nurafiat, Pekik Argo Dahono

State-of-the-art of Lightning Protection System of High-rise Building in Jakarta .....................cccoiis 1198
D. Darwanto, D. Hamdani

Web Personalization in Used Cars ECOMMErce SIte.............cccoouiiiiiiiiiiiiiiiieceesi e e 1203
C. S. Oemarjadi, N. U. Maulidevi

Scaffolding Models for Remedial Students in Using Augmented Reality Storybook................cccocooiniiiiiiicninns 1207
Hafiza Abas, Halimah Badioze Zaman

Arithmetic Coding Modification to ComPress SIVIS ...........ccooiiiiiiiiiiie et sre e sne s 1212

Ario Yudo Husodo, Rinaldi Munir

Measurement of Arterial Viscoelastic Properties Using a Foil-type Pressure Sensor and a

PhotoplethySIMOGIAPRY..........ccoiiiiiiiii et bttt b et sb et b e e b e s bt et ekt e b b e et sae s 1218
Harutoyo Hirano, Hiromi Maruyama, Abdugheni Kutluk, Toshio Tsuji, Osamu Fukuda, Naohiro Ueno, Teiji
Ukawa, Ryuji Nakamura, Noboru Saeki, Masashi Kawamoto, Masao Yoshizumi

Harmonic Characteristics on 20 kV — Medium Voltage Distribution and Low Voltage Network in PT.

PLN Distribution West Java and Banten .................coooiiiiiiiiiiiic et ae s 1224
Agus Purwadi, Anang Mawardi, Muhammad Firmansyah, Nana Heryana, Dadan Nurafiat

Verification of Harmonic Effects on Electrical Energy Measurements Accuracy (AMR Based) in PT.

PLN Distribution West Java and Banten ...............ccccooiiiiiiiiiiiiiece ettt aeae s 1231
Anang Mawardi, Agus Purwadi, Muhammad Firmansyah, Nana Heryana, Dadan Nurafiat

Prototype Development of Single Phase Prepaid KWh Meter...............ccocoiiiiiiiiiiiiiieeese e 1238
Hilwadi Hindersah, Agus Purwadi, Farianza Yahya Ali, Nana Heryana

Prototype Development of a Low Cost Data Logger for PV Based LED Street Lighting System..................cc....... 1244

Agus Purwadi, Yanuarsyah Haroen, Farianza Yahya Ali, Nana Heryana, Dadan Nurafiat, Abdullah Assegaf

Neural Network Based Transient Stability Model to Analyze The Security of Java-Bali 500 kV Power

N L= 11 H PO TR PP URORVRTURRPRPRONt 1249
Irrine Budi Sulistiawati, Muhammad Abdillah, Adi Soeprijanto

Performance Enhancement of Inverted Pendulum System by Using Type 2 Fuzzy Sliding Mode

[000) 112 1) W 2 9\ () SRS PSPPI 1255
Muh. Abdillah, Ach Jazidie, Basuki Widodo, Ari Santoso

Sentiment Classification for Indonesian Message in Social Media.................ccoooeiiiiiiiiiiic e 1261
Agsath Rasyid Naradhipa, Ayu Purwarianti

A New Reliable Approach for Persian License Plate Detection on Colour Images..................cccoeniiiiiiiiiieiienee. 1265

Amir Hossein Ashtari, Md. Jan Nordin, Seyed Mostafa Mousavi Kahaki
CABbaGe Simulator Design as Learning Media of Heart Coronary Surgeon in Virtual Reality

L 001) 11T 1 TSSOSO T ST TP PP P PP PRPP 1270
Aciek Ida Wuryandari, Hilwadi Hindersah

Gathering Information Realtime and Anywhere (GIRA) .............ccoiiiiiiiiiiii s 1276
Aciek Ida Wuryandari, Ary Setijadi Prihatmanto

ERP Implementation Framework for Malaysian Private Institution of Higher Learning...................cccccoonvinnnn. 1281

Raja Mohd Tariqi B. Raja Lope Ahmad, Zalinda Othman, Muriati Mukhtar

The Utilization of Social Networking Service and Japanese Manga in Strategic User Generated

DIESIGIL ...t R bR £ Ee R e e R bR £ R e R £ oAb e AR £ et e R e oAb e R e e R e e R e e R b e Rt e b e e beeRe e b e e b e e aenre s 1286
Anak Agung Gede Dharma, Hiroyuki Kumamoto, Shogo Kochi, Natsuki Kudo, Wei Guowei, Chiu Shu-Chuan,
Kiyoshi Tomimatsu



A New Control Architecture in Mobile Robot Navigation based on IT2Neuro-Fuzzy Controller.......................... 1292
Siti Nurmaini, Bambang Tutuko

Simulation and Modeling of Channel and Mitigation Techniques to Overcome Rain Fade ..................c.cccocee 1299
Rudy Harnendra, Joko Suryana
Network Anomaly Detection Tools Based on Association Rules.................ccocooiiiiiiiiiiiniici 1303

Zulaiha Ali Othman, Entisar E. Eljadi
Design and Application Key Determination (Dichotomy) J2ME Based Forms to Help Students in

Practicum Biological ODSErvations ..............ccoiiiiiiiiiiiieei s 1310
Aciek Ida Wuryandari, R. Priyo Hartono Adji, Yera Permatasari
A Design of Digital Learning Product-Service System: The Big Picture ..............ccccocoiiiiiiiiiii e 1316

Yani Widyani, Armein Z. R. Langi, G. A. Putri Saptawati

Production System and Paradigm Adjustment in Collaborative Works for Designing Mobile

Application; Visual Novel Engine (VISNOE) €Case StUAY ..........c..ccooiiiiiiiiiiiiiiciceese e e 1320
Rahadian Yusuf, Aciek lda Wuryandari, Alvanov Zpalanzani

An Empirical Study of the Characteristics of Access Control Model Towards Secure KMS in

Collaborative ENVIFONMENT ..............cooiiiiiiiiii i s 1326
Azreena Abu Bakar, Rusli Abdullah, Nur Izura Udzir, Hamidah Ibrahim

High Voltage Pulse Generator Design with Voltage Control for Pulse Electric Field (PEF)

PASTEUITZATION ......oooiiiiiiiii ettt h e bkt et e s bt et ekt ea b e e bt e et ekt en b e eb e e s b e b e e b e e bt e st e ek e enbenb e e b e e beane s 1332
Ika Noer Syamsiana, Ratna Ika Putri

Through Fault Current Monitoring System to Predict the Degradation of Transformer Withstand

CAPADIIILY ..o E R h R bR R E ek bbbt b e 1337
H. Maryono, H. 1. Septiyani, M. Muhlis, M. N. Nugraha

Critical Success Factors of Executive Information Systems Development for Education Management -

A Preliminary INVEStIGAtION.............coooiiiiiiiii ettt b et e b e b e b e e b e e renneenes 1341
Mahamsiatus Kamaruddin, Rozilawati Razali, Aziz Deraman

PC-Based Digital Holographic Microscope Off-Axis Configuration with Michelson Interferometer-...................... 1347
A. Hadiastuti, A. B. Suksmono, T. L. Mengko

Cross Layer Design of Wireless LAN Based on H.264/SVC and IEEE 802.11e................cccccoiiiiiinininiiiinin 1353
Emansa Hasri Putra, Eko Supriyanto, Jafri Bin Din, Haikal Satria

Doppler Blood Flow Detector for Haemorrhoidal Artery Ligation...............ccccoooiiiiiiiiiiiiiii e 1359
Daniel Santoso, Sugandi Hardjanto

Efficient Power Macromodeling Technique for Conventional MOS Transistors ..............ccccooeeeeiiiniineiiencnieeiens 1364
Yaseer A. Durrani

Design of Rectangular to Circular Waveguide Converter for S-Band Frequency ...............cccocoeviiniiineiienninnieens 1371
Muhammad Fathi Yakan Musthofa, Achmad Munir

An Improved Genetic Algorithm Based Economic Dispatch with Nonsmooth Fuel Cost Function ....................... 1376
Morteza Tofighi, Reza Maddahi, Mohammad Sadegzadeh

Power System Voltage Stability as Affected by Large-scale PV Penetration.................cc.cccooviiiiiininincncinenenn 1382

Rakibuzzaman Shah, N. Mithulananthan, R. C. Bansal, K. Y. Lee

Rapid Simulation Model Building through Classification of Problems: A Case of Manufacturing
ASSEIMDLY LLINES ..ottt bttt h bt h e et b e e b e e R e Rt b e e b e R e e R e R e e R e e R e e R e eRe e b nR e e e e nbeenn e reenes 1388
Z. R. Mahayuddin, B. Tjahjono

Design of Electronic Load Controller for a Self Excited Induction Generator Using Fuzzy Logic

Method Based MICrOCONTIOMIET .................oooviiiiiiiie e e e e et e st e e be e e teeesseesnbe e teeesaeesneeateesreeesreens 1396
Yahya Sofian, Munawar lyas
The Design Of Mini PGP SECUTILY .........cocooiiiiiiiiiiiic ettt 1402

Yusuf Kurniawan, Aan Albone, Hari Rahyuwibowo

Product Service System: Design of E-Commerce Solutions to Parking Space Optimization Using

BIUetooth TeChNOIOZY ............couoiiiiiiiie ettt b e b et b e sb e e s e e b e et e s bt e b e ebe e b e sbeereenneeneas 1406
R. W. Tri Hartono, Mervin T. Hutabarat

PALAPA - Distributed Power Generation for the Development of Underdeveloped Villages in

IIUAOMESTA ...ttt b b btttk et e bt et ek e e R b e s b £ oAb e ke oAb e e bt oAb e Rt e R e SR e e AR e Rt e R b e bt e h b ke Reenb e e b e e b nre s 1411

Kharisma S. Gautama, Dimas Agil Triatmojo, Fitrian Pambudi, Doni Yusdinar, Karina Asrimaya, Rizaldy Azhar,
Mohammad Ikhsan

Customer Satisfaction and Loyalty on Service Provided by Malaysian Telecommunication Companies................ 1415
P. K. Chang, H. L. Chong
A Fast Synthesizer Using a Bang-Bang Frequency Comparator and Locking Status Indicator .............................. 1421

Vahideh Sadat Sadeghi, Hossein Miar Naimi

Developing Virtual Laboratory for Biology (VLab-Bio): A Proposed Research Conceptual

FPAIMEWOTK ......ooiiiiiiiii ittt e et e e e s te e st e e be e e beesate e be e et eeebeesabe e beeesseeasbeeabeeatee e beesabe e beeeneeeaaeesnbeesteennraenns 1425
Murniza Muhamad, Halimah Badioze Zaman, Azlina Ahmad



New Resampling Algorithm for Particle Filter Localization for Mobile Robot with 3 Ultrasonic Sonar

=) 113 SR 1431
Widyawardana Adiprawita, Adang Suwandi Ahmad, Jaka Sembiring, Bambang R. Trilaksono
Reinforcement Learning with Heuristic to Solve POMDP Problem in Mobile Robot Path Planning..................... 1437

Widyawardana Adiprawita, Adang Suwandi Ahmad, Jaka Sembiring, Bambang R. Trilaksono
Packet Loss Analysis in Finite Buffer with ATDMA Single Channel Output Scheme for Broadband

PLOC NEEWOTK ...t e bbb e e bbb bbb 1442
Basuki Rahmat, Rinaldy Dalimi, Kalamullah Ramli

Influence of PoS on the Accuracy Translation from Indonesian to Interlingua..................c.cocooiniiiiniiiiiicie, 1447
Herry Sujaini, Arry Ahmad Arman

Automatic Music Classification for Dangdut and Campursari using Naive Bayes................ccccocvininniiiinnnn 1453

M. Viny Christanti, Freddy Kurniawan
Testing and Diagnostics of Power Transformer in PT. Indonesia Power Kamojang Geothermal Power

PIANE UG 1 ..ottt h et s bt bt e bR e AR b e eh e bt b e b A bt bt e et e bt e bt bbb et e b e ne e 1459
Agus Purwadi, Nana Heryana, Dadan Nurafiat, Cahyono Sosetyo, Agus Setiana, Arief Mustagim

Evaluating e-Government Services in Malaysia Using the EGOVSAT Model..............ccoooiniiiinininniiicniiees 1464
Emy Salfarina Alias, Siti Hajar Mohd Idris, Noraidah Sahari Ashaari, Hasmiah Kasimin

Framework of CAD System in Food Packaging for Malaysian SMES ..............c.ccoocoiiiiininiinieeceec e 1469

Asma Yusoff, Riza Sulaiman, Suziyanti Marjudi

Motion Estimation Using Coarse to Fine Based on Wavelet Multiresolution for Inbetweening in Old

ANIMALION FIIMIS ..ottt b b bt E bttt bbb 1473
Dwi Ratna Sulistyaningrum, Mauridhi Hery Purnomo, Mochamad Hariadi

Traffic Condition Information Extraction & Visualization from Social Media Twitter for Android

MODIlE APPIHCATION .......ooviiiiiiiiei bbbt b et bbbt et b e e bbb et b e b e neene s 1478
Sri Krisna Endarnoto, Sonny Pradipta, Anto Satriyo Nugroho, James Purnama

UKM C?M : A Cluster Control System for Cluster Computer Developed Using Opensource Software.................. 1482
Rajermani Thinakaran, Elankovan Sundararajan

A Proposed Disaster Emergency Warning System Standard through DVB-T in Indonesia................c..cccooiinnn. 1487
Riza Azmi, Hary Budiarto, Rahmat Widyanto

A Comparative Study of Electromagnetic Generator via Finite Element Element Analysis ...............cc.cccoocovinnnn. 1491
Zuraini Dahari, Wong Chin Chye, Othman Sidek, Muhammad Azman Miskam

Unidirectional Broadband Microstrip Antenna for Through Walls Radar Application..................cccocooinininnnnnn. 1497
Tommi Hariyadi, Achmad Munir, Andriyan Bayu Suksmono, Kusworo Adi, Antonius Darma Setiawan

Implementation of Anaglyph Method for Stereo Microscope Image Display................ccocooiiiiiininiiiicnceeee 1501

Y. S. Izmantoko, A. B. Suksmono, T. L. Mengko
Silicon Nanowire (SINW) Growth Using Vapor Liquid Solid Method with Gold Nanoparticle (Au-np)

@8 171 ) £ SO TR O TP RO PR URPPRTTPON 1507
A. Surawijaya, I. Anshori, A. Rohiman, 1. Idris

Design Dtz Transformer That Compatible with Nonlinear Load in Modern Electrical Systems................c.cccceeee. 1510
Chairul Gagarin Irianto, Rudy Setiabudy

Spectrum Management SYStem: A SUAY ..........cocoiiiiiiiiiei e 1516
Azlin Sharima Abdul Latef, Rosilah Hassan

A Framework of Knowledge Sharing through ICT for Teachers in Malaysia ................c.ccoociiiiiiiininiic e 1522

Fadillah Yassin, Noraidah Sahari Ashaari, Juhana Salim

Performance Analysis of Adaptive Neuro Fuzzy Inference Systems (ANFIS) for Speed Control of

BIuSRIESS DIC IVIOTOT .......coooiiiiiiieititit ettt bbb bt bt b st b bbb bt b e e bbbt b et e b e an et 1527
Sasongko P. H. Hidayat, Suharyanto Sarjiya

In-Service Early Indication of 500 kV Circuit Breaker Function Loss Operated in PLN P3B Jawa Bali

S IIMAOMESIA ... bR R bRt E Rt nh e b r s 1533
Y. Wibisana, R. Setyo Wibowo, H. Maryono

Simple Power Analysis Attack Against Elliptic Curve Cryptography Processor on FPGA

IIMPIEIMEIMEATION ........oviiiiiiiii et b e bttt e b bt e etk e s b e s bt e b e ekt en b e eb e e s e e b e e b e nbe e st e nbeeneenbe e b e e beebe s 1537
Sahbuddin Abdul Kadir, Arif Sasongko, Muhammad ZulKkifli

Adaptive Educational Hypermedia System Using Cognitive Style Approach: Challenges and

OPPOTTUNIHIES .....viiiiiiii e e b b e e b e e b e e e b e e b s b e e e b e b e nb e e n e sbe s 1541
Mohammed Ahmed Ghazal, Maryati Mohd. Yusof, Nor Azan Mat Zin

Skolem Preprocessing using WordNet and Lexicon in Building Effective Knowledge Representation ................... 1547
Kasturi Dewi Varathan, Tengku Mohd Tengku Sembok, Rabiah Abdul Kadir, Nazlia Omar

Text and File Encryption Application for BlackBerry Using Cipher Feedback 8-bit Mode...................ccocooniinnn. 1552
Matthew Wangsadiredja, Ir. Rinaldi Munir

Automated Status Identification of Microscopic Images Obtained from Malaria Thin Blood Smears.................... 1558

Dian Anggraini, Anto Satriyo Nugroho, Christian Pratama, Ismail Ekoprayitno Rozi



Modeling of the Generalized Unified Power Flow Controller for Optimal Power Flow................ccccociiinininnnnn. 1564
Rakhmad Syafutra Lubis, Sasongko Pramono Hadi

Recursive Text Segmentation for Indonesian Automated Document Reader for People with Visual

L0110 02T 11T (TS TSSO OO PR P PR PPRTRTOON 1570
Teresa Vania Tjahja, Anto Satriyo Nugroho, James Purnama, Nur Aziza Azis, Rose Maulidiyatul Hikmah, Oskar
Riandi, Bowo Prasetyo

The Effect of Bias and Load Impedance to Non Linearity Characteristics of RF LD-MOSFET .......................... 1576
B. R. Alam, A. Saripudin, I. B. Armanto, M. T. Hutabarat

Genetic Programming Hyper-Heuristic for Solving Dynamic Production Scheduling Problem ............................. 1581
Luciana Abednego, Dwi Hendratmo

Collaboration Model of Software Development .................ccccoiiiiiiiiiiiiiiii 1585
Iping Supriana, Kridanto Surendro, Husni Sastramihardja

Combination of Time Series Forecasts using Neural NetWork ............c.cccocoiiiiiiiiiiiiii e 1591
Agus Widodo, Indra Budi

Supporting Student Learning Community in Rural Area through ICT ..................ocooiiiiiiiiie 1597
Y. Bandung, Dwi Ramadhianto, Bryan Yonathan, Kusprasapta Mutijarsa, Armein Z. R. Langi

Binary Search Tree Traversal for Arrick Robot Virtual Assembly Training Module ..................ccocooeniniiiinnnnnn. 1602
Nor Farhana Othman, Haslina Arshad

HVDC and FACTS Potentials for Indonesian Electrical Grid Infrastructure...............c.ccccoooiiiiiininncnciinn 1608
Muhamad Reza, Leif Andreasson, Gunnar Persson, Anders Bostrom

Micro Hydro Generator Applied on Domestic Pipeline .................cocoiiiiiiiiiii e 1612
T.C. Yan, T. Ibrahim, N. M. Nor

Spatial Short-Term Load Forecasting using Grey Dynamic Model Specific in Tropical Area..............cccccooeernne 1618
Yusra Sabri, Nanang Hariyanto

Modeling and Control of Unmanned Flying RoDOtS ...............ccooiiiiiiiiiii e 1624
Agus Budiyono. Widyawardana Adiprawita, Bambang Riyanto

Profiling-Based Mobile Advertisement as a Marketing Strategy for GPS- Based Online Traffic Map................. 1631

Sonny Pradipta, Sri Krisna Endarnoto, James Purnama, Anto S. Nugroho, Franciscus C. Pawitra
Refarming of Frequency 700 MHz Analysis for Long Term Evolution (LTE) in Indonesia Using Link

Budget CalCUlation ..............c.ooiiiiiiiii bbbt 1635
Denny Kusuma Hendraningrat, A. Nachwan Mufti, Uke Kurniawan Usman, Denny Setiawan

Sum Rate Capacity of Multiuser MISO Designed for HAPS High Speed Train Application.................cccoceene 1641
Irma Zakia, Suhartono Tjondronegoro, Adit Kurniawan

Fast and Reconfigurable Packet Classification Engine in FPGA-Based Firewall...................ccccooooinniniiinnnn 1646

Arief Wicaksana, Arif Sasongko
Optimum Natural Sampled PWM Technique for Three Phase Three Level Diode Clamped DC/AC

POWEE COMVEITET ........c.uiuiiiiiiiiiiiti ittt ettt ettt h ettt h bbbt bt s bbbt R €A e b s eh e b e b e b A E e bt e e b e e bt eb e e bt b e e e b e ne et e 1652
I. Made Wiwit Kastawan, Pekik A. Dahono, T. Rio Chandra

Crosstalk Analysis of Parallel Microstrip Line Using 4-Port Scattering Model....................cccooininiiiiiiiniiicne, 1656
Indar Surahmat, Achmad Munir

Arabic Calligraphy Identification for Digital Jawi Paleography using Triangle Blocks................ccccoooiiiiiininnnnn. 1661
Mohd Sanusi Azmi, Khairuddin Omar, Mohammad Faidzul Nasrudin, Khadijah Wan Mohd Ghazali, Azizi
Abdullah

Forward Modeling of Infinitesimal Dipole Dipping Effects in Marine CSEM Survey ...........cccccooviiniiiininininnns 1666

Nazabat Hussain, M. N. Karsiti, Norashikin Yahya, Zainal A. Burhanuddin
A Simulation of The Applied Bias Effect of Tunnelling Probability in Quadruple

Barrier Si/S10 SYSTEIM ..........ooiiiiiiiie ittt b bt h e et b e e b e s bt et e Rt e R b e nb e e e R e e b e e Rt e e e be e b e nbe e e e b enen 1672
Sri Purwiyanti, Ratno Nuryadi, Djoko Hartanto

Power Transformer Assessment Adjusted to Tropical Environment and Utility Requirement ............................... 1676
Ninil U. A. Wardani, A. Pharmatrisanti

A State of Art on 3D Face Modeling APProaches ..............cocooiiiiiiiiiiiiiiie e 1680
Abdallah A. Alomari, Fatimah Khalid, Rahmita Wirza O. K. Rahmat, Muhammad Taufik Abdullah

Indonesian Text-to-Speech Using Syllable Concatenation for PC-based Low Vision Aid.................ccccooenininnnnnn. 1685

Subaryani D. H. Soedirdjo, Hasballah Zakaria, Richard Mengko
Improvement of Image Reconstruction Software for Digital Holographic Microscope Off-

AXISCONTIGUIATION .......oviiiiiiiii ettt b e bt e et bt e bt e bt e bt e b e e bt e bt e b e ebe et e sbe e b e nbe e b e nbeenes 1689
Fadia Dewanda, Tati Mengko, Andriyan B. Suksmono

Color to Grayscale Transform Preserving Natural Order of Hues................cccocoooviiiiiiiiii, 1693
Chengho Hsin, Hoai-Nam Le, Shaw-Jyh Shin

Web Vulnerability Assessment: Outsource DIlemmas ................cccoooiiiiiiiiiiiiiic e 1699

Arniyati Ahmad, Siti Rohaidah Ahmad, Nor Fatimah Awang, Zulkarnain Md. Ali



Using Computer Labs for Distributed COmMPUting ..............cccoooiiiiiiiiiiiii e 1705
Elankovan Sundararajan, Tan Bing Yean, Mahathir Rahmani

Automating XML Schema Matching: A Composite APProach ...............ccocoviiiiiiiiiiiine e 1711
M. Al-Ghanim, S. A. Noah, T. M. Sembok

Transformation of Malay Head Modifier Noun Phrase into a Thematic Relation Structure.................c.cooevennnn. 1717
Suhaimi Ab Rahman, Nazlia Omar, Mohd Juzaidin Ab Aziz

The Use of Wind Turbine Structure for Lightning Protection System .................cccocoeiiiiiiiiie 1722

Reynaldo Zoro, Agus Purwadi
Performance Evaluation of Ka-Band Satellite Communication System in Rain Fading Channel at

TIOPICAL AT @A ..ottt ettt b e bt e et b e e b e e b £ e e e e b e e R b e ARt e e e e b e em b e eb £ 2R et eb e e b e nbe e s b e ek e enbenbeebeeneenean 1728
Baso Maruddani, Adit Kurniawan, Achmad Munir

The Use of Wind Turbine Structure for Lightning Protection System ...............cccocviiiiiiininin e 1733
Reynaldo Zoro, Agus Purwadi

A Comparative Study on Video Coding Techniques with Compressive Sensing ................cccocociniiiiiiinicnnnn, 1739
Ida Wahidah, Andriyan Bayu Suksmono, Tati Latifah R. Mengko

Using Freeware for Collaborative Service Delivery in Higher Education - A Case Study Analysis........................ 1744
Doreen Nielsen, Yazrina Yahya, Anthony White, Li Zhou

Generic Data Model Pattern for Data Warehouse................ccoooiiiiiiiiiiiiii e 1752

Pocut Vigarunnisa, Hira Laksmiwati, Fazat Nur Azizah
Study of Localized Data Cleansing Process for ETL Performance Improvement in Independent

L) T YT 118 AR SU PSPPIt 1760
Fivien Nur Savitri, Hira Laksmiwati

Designing Usability Evaluation Methodology Framework of Augmented Reality Basic Reading

Courseware (AR BACA SindD) for Down Syndrome Learner ...............c.ccoceeoiiiiiiiiiiininieesiesesee e 1766
Roslinda Ramli, Halimah Badioze Zaman

Reactive Generation Tracing By Means of Evolutionary Programming Technique .................cccocooiiiiiinnicnnnn. 1771
Z. Hamid, I. Musirin, M. M. Othman, M. N. A. Rahim

A Local Intrusion Detection Routing Security over MANET Network ............ccccooiiiiiiiiiniiniiieneeeec e 1777
Maha Abdelhag, Sami Serhan, Raed Alsagour, Rosilah Hassan

Ampacity and Temperature Field Calculation of 10 kV XLPE Cables Laid in Pipes ...............cccccooiniiiiniinnnn. 1783
Yan-Hui Zhang, Feng-Min Yang, Tao Yi, Guan-Jun Zhang, Zhi-Liang Xu, Yan-Ling Zheng

Building an Overlay for Wireless Mesh NetWOTK ..............ccociiiiiiiiiiiiii s 1787
W. P. Santika, M. Ghifary, Adi Indrayanto, Iping Supriana

State-of-the-art EMC Regulation and Conformity of Products in Indonesia..................ccoccoociniiiiiiniicicieeee 1792
D. Hamdan, I. Inayaturohman, D. Darwanto

Research on Condition Assessment Method of Intelligent Power Transformer..................cccoocoeiniiiiiiicin, 1796
Feng-Jiao Wu, Guan-Jun Zhang, Shi-Qiang Wang, Hao Xu, Da Wang, Min Lei

Solving the Viva Presentations Timetabling Problem: A case study at FTSM-UKM..............ccccoovvinininiiinienenn 1800

Masri Ayob, Ghaith M. Jaradat, Abdul Razak Hamdan, Hafiz Mohd Sarim, Mohd Zakree Ahmad Nazri
Development of an Experimental Portable Electroencephalograph (Case Study: Alpha Wave

L T T 1) ) SO R PR SURRPR: 1804
Ary Setijadi, Ori Novanda, Tati L. R. Mengko

Transient Analysis of 150 kV Shunt Reactor at Bulukumba Substation .................c.cccccoiiiiniiine 1810
Ronald P. Hutahaean, Gibson Sianipar

Development of a Reliable GUI for DiaHDL: A Web-Based VHDL Code Generator..................cccocovenienineeneenineenns 1816

Anita Ratna Dewi Susanti, Wildan Thoyib, Thomas Schumann
Author Index



2011 International Conference on Electrical Engineering and Informatics

17-19 July 2011, Bandung, Indonesia

A Secure Trust Establishment in Wireless Sensor
Networks

Farruh Ishmanov', Sung Won Kim®

Department of Information and Communication Engineering,
Yeungnam University, Gyeongsangbukdo, Korea

'farruheynu.ac.kr, 2 swon@yu.ac.kr

Abstract— A functionality of wireless sensor networks depends
on the cooperation of the sensor nodes in the network. A trust is
major driving force to cooperate among sensors. Hence, trust
establishment can be promising technique to improve network
functionality. Moreover, trust establishment has been recognized
as powerful tool to provide security. We propose a secure trust
estimation method which does not allow malicious node to
increase its trust value asrtificially. Unlike traditional trust
estimation approaches, proposed scheme calculates trust on
nodes based on only a bad behavior. Misbehavior of a node is
weighted and based on the weighted misbehavior trust value is
decreased. Since trust is dynamic nature, a node can increase its
trust value if it does not misbehave. Numerical results
demonstrate the effectiveness of the proposed trust estimation
method.

Keywords- trust establishment; security; misbehavior; wireless
sensor networks

I. INTRODUCTION

Recent developments in micro-electro-mechanical systems
(MEMS) technology, wireless communications, and digital
electronics have led to the introduction of sensor nodes which
are small, low cost and capable of sensing, communicating
and computing [1]. Collaboration of these sensor nodes
comprises Wireless Sensor Network (WSNs). Since sensor
nodes monitor the area in a cooperative manner and send an
obtained data to base station (BS) by relaying each other,
cooperation of the nodes is crucial. In order to maintain
cooperation successfully, sensor nodes should choose trustful
nodes to cooperate. Trust management(TM) evaluates the
trustworthiness of a node and establishes trust relationships
among nodes. Moreover, it forces nodes to collaborate with
each other in a normal way to support the functions of the
networks. Furthermore, as WSNs are vulnerable to many
different adversary attacks [2], TM can enhance traditional
security services by ensuring that all communicating nodes are
trustful during authentication, authorization and key
management [3]. From this point of view TM can improve
cooperation between nodes and enhance security in the
network.

Trust estimation is important part of the TM system (see
Fig.1). By means of trust estimation method trustworthiness
of nodes is evaluated. The scope of this paper is trust
estimation part of the TM system. Trust can be estimated in
two ways [4]:

978-1-4577-0751-3/11/$26.00 ©2011 IEEE

1. Direct method based trust establishment.

2. Indirect method based trust establishment.

Direct method based trust establishment consists of the
following steps:

1. Behavior of the node is monitored periodically;

2. In each period number of good and bad behavior of the
node are recorded;

3. Based on the number of good and bad behavior trust is
calculated periodically.

Trust management system
Trust establishment Decision making
L Recommenda
Monitoring ) . -

tion gathering Establish trust

relationships

Information recording ’[\
Trust estimation — Make decisions based on
trust value

Trust quantization

Fig. 1. Trust management system.

In indirect method based trust establishment nodes obtain
recommendation from its trustful neighbors on the nodes.
After receiving recommendations, trust is calculated based
defined rules[8]. After trust estimation, nodes quantize trust
values into different states and make decisions based on trust
value.

As trust value determines the trustworthiness of the node,
trust estimation method itself firstly should be accurate and
secure. Otherwise, it leads to insecurity in the network and
incorrect decisions on nodes. As stated above, conventional
trust estimation methods determines trust based on the number
of good and bad behavior of a node [S][6][7][8]. When the
number of good behavior sufficiently large, significant
number of bad behavior is concealed. Thus, it gives chance an
attacker node to attack and be trustful at the same time by
manipulating the number of good and bad behavior. Moreover,



an attacker node can attack passively and show more good
behavior in order to gain trust. Hence, considering good
behavior in trust estimation should be reconsidered.

In this work, we propose a new secure approach to estimate
trust. In order to estimate the trust we consider only bad
behavior of the node so that malicious or attacker node can not
manipulate with its number of good behavior. As in
conventional trust estimation method behavior of the node is
monitored periodically and during this period only bad
behaviors of the node are recorded. After that misbehavior of
the node is weighted by the proposed weighting mechanism.
Based on the weighted misbehavior trust value is decreased.
Since nature of the trust is dynamic [4], proposed trust
evaluation method considers increasing trust of the node. If
the node does not show any misbehavior for current time
period then it can increase its trust value based on the
proposed trust increasing mechanism.

The numerical results show that our trust establishment
scheme can efficiently evaluate and detect malicious nodes.
Moreover, it shows that proposed scheme is flexible and
adaptive.

The remainder of the paper is organized as follows: Section
II describes related work. Section III contains definitions,
assumptions and proposed scheme. Section IV proposes
evaluation results. Section V concludes this paper and
suggests some future directions.

II. RELATED WORK

Trust management system in WSNs in its developing
stage[5]. Although there are several works, few of them
considering TM in great detail. Since trust management
concept is new in digital world, modeling the digital trust for
WSNs requires a lot of research. Trust establishment is part of
trust management system. Although some of the stated
schemes are trust management, it does have trust
establishment part. So, we will focus on that part of the
mentioned schemes (see Fig.1).

In [5] Reputation-Based Framework for High Integrity
Sensor Networks (RFSN) is proposed. In this trust
management scheme, each sensor node maintains the
reputation for neighboring nodes only. The scheme is based on
reputation system. Trust values are calculated on the basis of
that reputation and Bayesian formulation for representing
reputation of a node is used. Reputation metric is obtained
based on node’s ratings on the other node. It is assumed that it
follows beta distribution and reputation probability defined as
follows[5]:

_ r(a, + ﬁ) a-11 _ n\f-1
Por= [(a) +T(B) 79
az20, p=20

a is number of good behavior,  is number of bad behavior
1" () is gamma function.

Trust metric 77/ is node i’s prediction of the expected
behavior of node j is obtained by taking a statistical
expectation of reputation probability of node j[5];

vV 0<6<],
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It is simply expectation value of beta distribution where o
and B are number of good and bad behavior of node j. So the
scheme considers both bad and good behavior in estimation of

the trust as stated above.

In [6], Group-Based Trust Management Scheme for
Clustered Wireless Sensor Networks (GMTS) is proposed.
GTMS calculates the trust value based on direct or indirect
observations. Direct observations represent the number of
successful and unsuccessful interactions and indirect
observations represent the recommendations of trusted peers
about a specific node. Timing window mechanism is used to
avoid the time effect on trust value. The timing window A¢ is
used to count the number of successful and unsuccessful
interactions. It consists of several time units. The interactions
that occur in each time unit within the timing window are
recorded. After a unit of time elapses, the window slides one
time unit to the right, thereby deleting the interactions done
during the first unit. Given information in time window, the
time-based past interaction trust value 7x,y of node y at node x
that lies between 0 and 100 is defined as [6]:

(S,,)’
= )] (2.3)
(S, +tU. S, +1)

where [] is the nearest integer function, Sx, is the total
number of successful interactions of node x with y during time
At, Uxy is the total number of unsuccessful interactions of
node x with y during time At.

As we can see here also good behavior is considered in trust
estimation.

In[3] author proposed trust modeling against selfish and
falsely accusing node behavior in distributed systems like
WSNs. In order to estimate trust value of a node, firstly
confidence level is determined as follows [7]:

(2.2)

T, =[100(

A
Cl-j — ZTav Y (24)
szAﬁj

where C; is confidence level of node j as computed by

node i, ZT An.j is summation of number of packets
av

requested to forward by node i to node j over time period T,

and ZT(N A 4 18 summation of number of packets forwarded

by node j requested by to node i over time period 7, .

After estimation, node i broadcasts its own estimated
confidence level value of node j. Likewise node i receives the
confidence level of node j by all of the nodes. So, node i and
other nodes integrate all received confidence level for node j,
as follows [7]:

c =1 C,
J N_l#j v

where N = number of considered nodes.

2.5)



In this way every node dynamically updates the confidence
level of all its neighbors. This is stored as a scalar matrix. For
node i it is denoted as:

[CliCZiC;....CKi], where 1, 2, ..., K are the neighboring

nodes of node i. This matrix is updated periodically with Tav
as the time period.

Now, after computing the confidence level of its neighbor
all the nodes compute the trust of its neighbor, which is[]:

[C-C, C=C,..C, —-C, =T T,..T,] (2.6)
where Cy is predefined confidence threshold 7 Ki is the trust

level of node K by node i.

If some malicious node falsely accuses other legitimate
node as selfish node, then accused node records it as
follows[7]:

e 0;if j accuses i falsely @7
/ L;if j reward i for forwarding '

Accordingly, node i updates its confidence value for node j

as[7]:
A_*A!
— ZTav Y J (28)

C,
’ ZTavAﬁj

So, in this case confidence level of node j becomes zero. In
this way accuser node is punished and its trust value is
decreased.

As it is stated above confidence level of a node is estimated
based on number of forwarded and requested packets, which
allow malicious node manipulate with number of forwarded
and requested packets.

Effects of considering a good behavior in trust
estimation

There are several problems related to considering of
legitimate behavior in trust estimation. We show these issues
by example and this is based on GMTS[6].The first problem is
inconsistent trust value. In the Fig.2 below y axis shows the
trust value and number of misbehavior by node A on node B
and x axis shows the timeline. A trust is computed based on
GMTS [5]. As we can see in the Fig.2, although the number of
bad behavior is five during the first and the second time a trust
value is different. Thus, even nodes’ number of misbehavior is
the same a trust value of those nodes will be different which is
not reasonable.

90
80 7 74 73 79 75
69

70 | 63 63 66
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40
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10 | 5
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® number of misbehaviour trust value

Fig. 2 An inconsistent trust value.

The second problem associated with trust estimation
considering number of good behavior is incorrect trust value.
When the number of good behavior increases of the node, its
trust value also increases even though a node has a significant
number of misbehavior if it has certain amount of good
behavior it will gain high trust value. As it is demonstrated in
Fig.3, although a number of misbehavior significantly large
(8~14), node B has a good trust value according to GMTS.
The number of good behavior is in the range of [35; 50]. So in
this case a node B is considered trustful even though it acts
greatly as malicious node.

90
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B number of misbehaviour trust value

Fig. 3 An incorrect trust value.

Although there is no chance for attacker node A to increase
its number of good behavior so that it can manipulate with it,
still node A can attack passively and can show itself as a
trustful node (see Fig.4). The number of good behavior is in
the range of [6;14].



90

81 79
30 76 73 76 o - 77 73 74
70

60
50
40
30
20

10 (3 92 2 3 1 2 2 2 2

® number of misbehaviour trust value

Fig. 4 An incorrect trust value in case of passive attack.

As the figures prove considering good behavior in the
calculation of trust causes serious problems such as increasing
trust value artificially or incorrect trust value, obtaining
inconsistence trust value and leaving room for passive attack.

III.  SECURE TRUST ESTABLISHMENT SCHEME

In this section we present description of the proposed trust
establishment scheme. Firstly, to estimate the trust,
misbehavior of the node is weighted by the proposed
weighting mechanism, which considers only bad behavior of
the node. Then based on the weighted misbehavior trust value
is decreased. If a node does not show any misbehavior for
current time period then the trust value is increased based on
the proposed trust increasing method.

The following assumptions are made for the scheme:

1. In the initial state all nodes have trust value of 70 which
is the lowest threshold of the trusted zone;

2. Every ¢, period nodes estimate trust for their one-hop
neighbors. If node needs trust value for other than one hop
node, it establishes trust based on recommendation method.

3. The maximum trust value is 100.

In order to estimate trust of Node B, node A weights
misbehavior of node B as follows:

B
M =(o+ f)* 10* S

2

i=1

a<l, B<1 (3.1)

Since network condition and sensor node capability can
effect on trust value, o is for the mitigation of the effects of
the network condition and sensor node error. f is weighting
parameter. It can be adaptive depending on the situation in the
network. The higher it is, the faster trust value is decreased.

n
m” is number of misbehavior during the time # Zml is
i=l

summation of misbehavior of neighbors of node A.
n

m” / z m' is to determine the contribution of node B to
i=1

overall misbehavior. It is to avoid active misbehaving nodes.
Since active attacker node can destroy network in a short time,

considering contribution this factor in weighting of
misbehavior can faster avoid such an active attacker node.

After weighting the misbehavior of node B, trust for node B
is estimated as follows:

If M >0, LA =T""-M""  (3.2)

where TtkA;B is trust value of node B in #., time. As node

misbehaves its trust value decreases by the time as indicated in
the equation 3.2.

If node does not misbehave for the current time ¢, and its
trust value lesser than 100, then it can increase its trust value:

If M =0, and T** <100
maxT—ZMkA’B
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where maxT is maximum

trust value that is 100, ZM kA % is the summation of the last
k

k weighted misbehavior of node B. k& can be adaptive, but the
more it is, the more accurate trust value is obtained. However,
more k requires storing more historical weighted misbehavior
which requires more memory space. So, there is tradeoff
between the number of weighted misbehavior and accuracy of
the trust value. Node can increase its trust value as long as he
does not misbehave. It shows the flexibility and fair estimating
property of the proposed scheme. It is fair to decrease trust if
node shows misbehavior and to increase trust when node does
not misbehave. Also, it makes trust establishment scheme
more flexible and dynamic.

In brief, idea behind the scheme as follows: all the nodes are
in the very beginning of the network considered to be
trustworthy; if a node misbehaves, it is trust value is decreased
based on its weighted misbehavior; on the other hand if node
is legitimate, it is trust value is increased up to 100 gradually.

After calculating the trust values nodes can be quantized
trust into five states as stated in Table 1.

TABLE I. Trust states.

Trust value State

85< x< 100 Trustworthy
70< x< &5 Less trustworthy
55< x<70 Untrustworthy
0< x<55 Highly untrustworthy



IV.  EVALUATION RESULTS

In this section, we present numerical results and comparison
of the proposed scheme with other schemes. For the sake of the
simplicity only two nodes considered. Node A estimates trust
value for his neighbor node B based on his number of good and
bad behavior which are generated randomly in certain range.
The fig.5 shows trust evaluation comparison among GMTS,
RFSN and proposed scheme.te malicious nodes. In the
estimations, parameters in proposed scheme a and S are 0.2.
Number of good behavior ranges from 37 to 49 and number of
bad behavior ranges from 8 to 14 in each trust estimation
method. As graph shows performance of GMTS and RFSN is
similar in which trust values and trust probabilities are within
the trusted zone.

Trust evaluation
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Fig. 5 Trust evaluation in case of an active attack.

As we can see in the graph trust value is decreasing abruptly
in the proposed scheme since node actively misbehaving in
each time period. Since this kind of node can destroy network
in a short period or degrade network performance significantly,
it should be detected and avoided. The reason why other
schemes can not detect such kind of misbehavior is that node
shows about forty good behaviors which conceals its bad
behaviors. Now we assume that malicious node does not have
chance to show large number of good behavior such forty
times or more so that it can attack efficiently. The Fig.6 shows
that even in this case malicious node can still misbehave and
gain trust by passively attacking in the previously proposed
schemes. In this case number of good behavior ranges from 6
to 14 and number of bad behavior is between 1 and 3. As we
can see GMTS shows lower trust values than that of RFNS but
still it’s between 70 and 80. On other hand, proposed scheme
shows decreasing trend in trust value as time passes even
though misbehavior is small number.

Trust evaluation
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Fig. 6 Trust evaluation in case of passive attack.

Note that we assume that a node with high trust value such
as 80 out of 100 or 75 out of 100, it is trustworthy. On the
other hand, trust value below 50 or 60 shows that it is not
trustworthy. Next we compared trust schemes in case where
attacker or malicious node attacks more in an intelligent way.
In this kind of attack attacker node attacks for some time and
behaves good to gain trust for another time. As we can see
misbehavior node first shows misbehavior and then does not
show any misbehavior for some time and then it again shows
misbehavior (see Fig.7). In this case number of good behavior
is fixed that is 16. The results demonstrate that although node
is malicious it gains high trust value even in attacking period
in previously proposed schemes. On other hand, our proposed
scheme shows more stable trust value. Depending on the
number of misbehavior, trust is increased and decreased. So,
proposed scheme shows the balance between increasing and
decreasing which assists to evaluate the trustworthiness more
accurately. As we can see in the proposed scheme trust values
are kept within the untrustworthy zone (see Fig.7).

Trust value in on-off attack
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Fig. 7 Trust evaluation in case of on-off attack.



V.  CONCLUSIONS

This paper presents a novel trust establishment scheme. The
issues related with considering good behavior in trust
estimation are demonstrated. The scheme establishes the trust
based on only misbehavior of the node which makes trust
establishment scheme more secure. Furthermore, if node does
not show misbehavior, trust value will be increased based on
proposed mechanism. Numerical results validate the
effectiveness of the proposed scheme.
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