also developed by scimago: ESCIMAGO INSTITUTIONS RANKINGS
Scimago Journal & Country Rank Enter Journal Title, ISSN or Publisher Name

Home Journal Rankings Country Rankings Viz Tools Help About Us

2013 International Conference of
Information and Communication
Technology, ICoICT 2013

Country  United States - SIR Ranking of United States 1 0
Computer Science

Subject Area and Category
Computer Networks and Communications

Information Systems

H Index
Publisher
Publication type  Conferences and Proceedings
ISSN -
Coverage -
Join the conversation about this journal
SJR Citations per document
0.13 0.8
0.125
0.12 b6
0.115
2014 2015 2016 0:4
Total Cites Self-Cites
0.2
60
30 0

2013 2014 2015 2016



ius(

External Cites per Doc Cites per Doc ol % International Collaboration

0.4 4
0 0
2013 2014 2015 2016 2013 2014 2015 2016
Citable documents Non-citable documents + Cited documents Uncited documents
100 100
50 50
0 0
2013 2014 2015 2016 2013 2014 2015 2016
2013 International «— Show this widget in
Conference of Information... your own website
Not yet assigned
quartile Just copy the code below
and paste within your html
code:

$JR 2019
0 ‘_. ‘ <a href="https://www.scim ,<<ibility to dialogue through comments linked to a

ed by scimagojr. o
ookt humabbentit: il | general doubts about the processes of publication in the

, ) ~ublication of papers are resolved. For topics on particular
articles, maintain the dialogue through the usual channels with your editor.

Developed by: Powered by:

n\
%

=~

€ SClmago

7

W

Follow us on @ScimagoJR



2013 International Conference of Information and
Communication Technology (IColCT)

IEEE Catalog Number : CFP13ICZ-ART
ISBN : 978-1-4673-4992-5

Technical Inquiries :
Agung Toto Wibowo
Phone/Fax: +628157002232
E-mail: atwbox@gmail.com



Technical Program Committee

. Prof. Dr.-Ing. Abdelhak M. Zoubir (IEEE Fellow, TU-Darmstadt, Germany)

A. Ali Muayyadi, Ph.D (IT Telkom, Indonesia)

Prof. Dr. Anton Satria Prabuwono (UKM,Malaysia)

Ari M. Barmawi, Ph.D (IT Telkom, Indonesia)

Prof. Dr. Bambang Riyanto T. (ITB, Indonesia)

. Prof. Dr. Dadang Gunawan (UI, Indonesia)

. Prof. Dr. Edy Tri Baskoro (ITB, Indonesia)

. Prof. Dr. Eko Tjipta Rahardjo (UI, Indonesia)

. Prof. Dr. Gamantyo Hendrantoro (ITS, Indonesia)

10. Prof. Dr. Geetam S. Tomar (MIR Labs, India)

11. Prof. Dr. Kadarsah (ITB, Indonesia)

12. Dr. Goh Kah Ong Michael (MMU, Malaysia)

13. Dr. Khoirul Anwar (JAIST, Japan)

14. Prof. Dr. Kyung-Hyune Rhee (PNU, Korea)

15. Dr. Lau Siong Hoe (MMU, Malaysia)

16. Dr. Ong Thian Song (MMU, Malaysia)

17. Prof. Dr. Oriol Serra (UPC, Spain)

18. Dr. Quanqing Xu (DSI, Singapore)

19. Prof. Dr. Riri Fitri Sari (UI, Indonesia)

20. Prof. Dr. Tadashi Matsumoto (JAIST, Japan)

21. Prof. Dr. Thomas Magedanz (TU-Berlin, Germany)

22. Dr. Ying Rao Wei (SMSC, Canada)

23. Willy Susilo, Ph.D. (UOW, Australia)

24. Yasin Kabalci, Ph.D (Nigde University, Turkey)

25. Dr. Teguh Widodo (IT Telkom)

26. Dr. Taufik Hasan (PT. Telekomunikasi Indonesia)

27. Dr. Arifin Nugroho (PT. Telekomunikasi Indonesia)

28. Siti Rafidah Ab. Rashid (Universiti Teknologi MARA)

29. Maman Abdurohman (Institut Teknologi Telkom Indonesia)

30. Xiang Gui (Massey University)

31. Faisal Khan (Khalifa University of Science)

32. Jillellamudi Lakshmi (Manipal University-Dubai Campus)

33. Erik Markert (Chemnitz University of Technology)

34. Lifford McLauchlan (Texas A&M University-Kingsville)

35. Mashanum Osman (Universiti Teknikal Malaysia Melaka)

36. Sridhar R (Bharathiyar University)

37. Alexandre C. B. Ramos (Universidade Federal de Itajuba)

38. Markus Rentschler (Hirschmann Automation and Control GmbH)

39. Ranjeet Kaur Sandhu (Punjab Techincal University, Jalandhar)

40. Manoj Sharma (University of Technical AICTE)

41. Manoj Sharma (BVCOE)

42. Layth Sliman (EFREI- Paris)

43. Tariq Rahim Soomro (Al Ain University of Science & Technology)

44. Ramayah Thurasamy (Universiti Sains Malaysia Malaysia)

45. Antoénio Trigo (ISCAC — Coimbra Business School)

46. Ahmad Usman (Georgia Institute of Technology — Atlanta University of Engineering and Technology — Lahore (UET))
47. Vladimir Vasinek (Technical University of Ostrava)

48. Adiwijaya Adiwijaya (Telkom Institute of Technology)

49. Karl Andersson (Lulea University of Technology)

50. Joy long-Zong Chen (Dayeh University)

51. Erwin Daculan (University of San Carlos EE/ECE Department)

52. Yinjing Guo (Shandong University of Science & Technology)

53. Kwang Soon Kim (Yonsei University)

54. Mushtaque Korai (Yanbu Industrial College)

55. George Mastorakis (Technological Educational Institute of Crete)

56. Mohammad Firoj Mithani (NA Australia)

57. Philip Moore (Birmingham City University)

58. Suhaila Subahir (Communication Universiti Teknologi MARA)

59. Andriyan B. Suksmono (Bandung Institute of Technology)

60. Abd Latif Abdul Rahman (Universiti Teknologi MARA Kedah)

61. Fairus Kamaruzaman (Universiti Teknologi MARA)

62. Adit Kurniawan (Bandung Institute of Technology Indonesia)

63. Spyridon G. Mouroutsos (Democritus University of Thrace)

64. Andri Qiantori (University of Electro-Communications Japan)

65. Ripu Sinha (EDUCOSM School of Computer Application EDUCOSM Technical Campus World Academy of Informatics and Management Sciences)
66. Ying Rao (Candy) Wei (The Hong Kong Polytechnic University)

67. Agung Wibowo (Institut Teknologi Telkom)

68. Gary K. W. Wong (The Hong Kong Institute of Education)

69. Yu Yuan-Chih (National Taipei University of Technology;Chinese Culture University)
70. Basuki Alam (Institut Teknologi Bandung)

71. Khoirul Anwar (School of Information Science Japan Advanced Institute of Science and Technology Japan)
72. Eduard Babulak (Sungkyunkwan University College of Information and Communication Engineering)
73. Phuc Nguyen (Asian Institute of Technology and Management)

74. Erna Sugesti (Electrical Engineering Institut Teknologi Telkom)

75. Md Whaiduzzaman (Institute Of Information Technology (IIT) Jahangirnagar University Research Assistant, Faculty of Computer Science & IT, University of Malaya Bangladesh)
76. Jaemin Ahn (Electrical and Computer Engineering Chungnam National University)
77. Kien Nguyen Phan (Electronics Technology and Biomedical Engineering Department No. 1 Dai Co Viet Str.)
78. Yasin Kabalci (Nigde University Nigde Vocational College of Technical Sciences)
79. T Manjunath (Principal & Head of the Institution Engineering College Affiliated to Visvesvaraya Technological University, Belgaum, Karnataka)
80. Akash Singh (IBM)

81. Chi Chung Ko (National University of Singapore)

VPN U AL~

Search

Navigation



Advisory and Organizing Committee

Advisory Committee

1. A. T. Hanuranto (Rector of IT Telkom, Indonesia)
2. Dr. Heroe Wijanto (IT Telkom, Indonesia)

3. M. Ary Murti (IEEE Indonesian Section)

4. Tee Connie (MMU, Malaysia)

Organizing Committee

. Dr. Adiwijaya (Chairperson)
. Dr. Rina Pudji Astuti

. Dr. Luciana Andrawina
Dr. Maman Abdurohman
Florita Dianasari

. Agung Toto Wibowo

. Muhammad Igbal

. Untari Novia Wisesty

. M. Teguh Kurniawan

. Yusza Redityamurti

. Mediana M Kencana

. Hasmawati

. Riezka Amalia Faoziah

I N U N e

—_— e —
W N = OO

Search
Navigation

e Welcome to ICoICT 2013
e Plenary Speakers

o Keynote Speaker

e Call For Papers

o Author Information

o Travel Information

e Hotel Reservation

e Visa Information
L]
[ ]
[ ]
[ ]
L]
L]
L]
[ ]

Important Dates

Registration

Conference Program new!

Image Information

Technical Program Committee
Advisory and Organizing Committee
Contact Us

Photos Gallery new!

Visitor Counter

ORGANIZED BY

INSTITUT TEKNOLOGI

TELKOM

Technical Co-Sponsored

=

Location ICoICT 2013

Google

This page can't load Google Maps correctly.

Do you own this website? OK



2013 International Conference of Information and Communication Technology (ICoICT)

Program

2013 International Conference of Information and Communication Technology
(ICoICT)

Contents Page

Welcome Message

Organizing Commitees

Technical Program Commitees (TPC)

Keynote Speaker 1 : Prof. Dr. Ing. Habil. Thomas Magedanz
Keynote Speaker 2 : Prof. Dr.-Ing. Abdelhak M. Zoubir
Keynote Speaker 3 : Prof. Dr. Hikmet Sari

Author Index

Table of Content

Sessions

Ubiquitos and Sensor Network

Collaborative Spectrum Sensing Using Sequential Detections: Soft Decision Vs. Hard
Decision
Fiky Suratman (TU Darmstadt, Germany), Adrian Tetz (TU Darmstadt, Germany),
Abdelhak M Zoubir (Darmstadt University of Technology, Germany)

Comparison and Performance Analysis of AntNet and Distance Vector Routing Protocol
in Telecommunication Networks Case Study XYZ Company
Abdusy Syarif (University of Haute Alsace, France), Harris Simaremare (Universite
de Haute Alsace, France), Pascal Lorenz (University of Haute Alsace, France)

DDoS Attack Detection Method and Mitigation Using Pattern of the Flow
Ahmad Sanmorino (Universitas Indonesia, Indonesia), Setiadi Yazid (Universitas
Indonesia, Indonesia)

Extending Lifetime of Heterogenous Wireless Sensor Network Using Relay Node
Selection
Norah Tuah (Universiti Kebangsaan Malaysia, Malaysia), Mahamod Ismail
(Universiti Kebangsaan Malaysia, Malaysia)

Implementation of Networked Control Systems Using Programmable Controller Based
Ethernet Network
Aris Ramadhan (Telkom Institute of Technology, Indonesia), Muhammad Murti
(Institut Teknologi Telkom, Indonesia), Leanna Yovita (Telkom Institute of
Technology, Indonesia)

978-1-4673-4992-5/13/$31.00 ©2013 IEEE XXi

Xii

Xiv

XVi

XXi

12

17

22



2013 International Conference of Information and Communication Technology (ICoICT)

Performance Comparison of LMS and RLS Adaptive Array on High Speed Train Delivered
From High Altitude Platforms
Irma Zakia (Institut Teknologi Bandung, Indonesia), Suhartono Tjondronegoro
(Institut Teknologi Bandung, Indonesia), Iskandar Iskandar (Institut Teknologi
Bandung, Indonesia), Adit Kurniawan (Bandung Institute of Technology, Indonesia)

Quality-Supporting Duration for Dual-Hop Vehicle-to-Vehicle Cooperative
Communications
Dongwoo Kim (Hanyang University, Korea), Yunsung Choi (Hanyang University,
Korea)

Control and Optimization System

Sparse Data for Document Clustering
Ionia Veritawati (University of Indonesia, Indonesia)

Computer Controlled Digital Microscope with Photomicrograph Enhancement
Agampodi Dumindu Nayanajith Silva (Sri Lanka Institute of Information
Technology, Sri Lanka), Malitha Nayanajith Wijesundara (National University of
Singapore, Singapore), Ransalu Senanayake (The Hong Kong University of Science
and Technology, Hong Kong)

High Speed Filtering for Mutual Privacy Protection in SNS Using Multistage Bloom Filter
Yasuhito Utsunomiya (Tokyo University of Technology, Japan), Shin Tezuka (Keio
University, Japan), Ryuya Uda (Tokyo University of Technology, Japan)

Ideas on Improving the Business-IT Alignment in BPM Enabled by SOA
Matej Hertis (University of Ljubljana, Slovenia)

Implementation of Analytic Network Process (ANP) and Analytic Hierarchy Process
(AHP) Method to Determine Priorities of Roads to Be Repaired At Bogor City
Department of Public Works

Riza Agustiansyah (IT Telkom Bandung, Indonesia)

Log-Value Estimation of Random Variable Following Generalized Gamma Distribution in
Wireless Communications
YunglLan Tseng (National Chiao Tung University, Taiwan), ChingYao Huang
(National Chiao Tung U., Taiwan)

The Analysis and Implementation of Degree Centrality in Weighted Graph in Social
Network Analysis
Zudha Rachman (IT Telkom Bandung, Indonesia), Warih Maharani (Institute of
Technology Telkom, Indonesia), A Adiwijaya (Telkom Institute of Technology,
Indonesia)

Swarm Intelligence

gCLUPS: Graph Clustering Based on Pairwise Similarity
Intan Nurma Yulita (Universitas Indonesia, Indonesia), Ito Wasito (University of
Indonesia, Indonesia), Mujiono Sadikin (Universitas Indonesia, Indonesia)

Fractal Dimension Approach for Clustering of DNA Sequences Based on Internucleotide
Distance
Mujiono Sadikin (University of Mercu Buana, Indonesia), Ito Wasito (University of
Indonesia, Indonesia)

978-1-4673-4992-5/13/$31.00 ©2013 |IEEE XXii

28

33

38

44

48

55

61

67

72

77

82



2013 International Conference of Information and Communication Technology (ICoICT)

Hybrid Ontology Based e - Learning Expert System for Children with Autism
Karthika Venkatesan (Centre for Development of Advanced Computing, India),
Sindhuja Nelaturu (Centre for Development of Advanced Computing, India), Annie
Joyce Vullamparthi (CDAC, India), Sheilaja Rao (National Institute for the Mentally
Handicapped, India)

A Hybrid Strategy for Improving PSO and Its Application for Self-Tuning PID Controller
on Position Control of Ultrasonic Motor
Djoewahir Alrijadjis (Yamaguchi University, Japan), Kanya Tanaka (Yamaguchi
University, Japan), Shota Nakashima (Yamaguchi University, Japan).

A Rainfall Forecasting Using Fuzzy System Based on Genetic Algorithm
Fhira Nhita (IT Telkom, Indonesia), A Adiwijaya (Telkom Institute of Technology,
Indonesia)

Object and Character Recognition

Analysis of Features Selection for P2P Traffic Detection Using Support Vector Machine
Haitham Jamil (Universiti Teknologi Malaysia, Malaysia), Roozbeh Zarei (Universiti
Teknologi Malaysia, Malaysia), Muhammad Nadzir Marsono (Universiti Teknologi
Malaysia, Malaysia)

Combining Pixel Projection, OCR, and Scale Calculation to Perform Graph Feature
Extraction
Wahyu Pratomo (Telkom Institute of Technology, Indonesia), Hertog Nugroho
(Bandung State of Polytechnic, Indonesia)

Comparison Between Fingerprint and Winnowing Algorithm to Detect Plagiarism Fraud
on Bahasa Indonesia Documents
Agung Toto Wibowo (Institut Teknologi Telkom, Indonesia), Kadek Sudarmadi
(Institut Teknologi Telkom, Indonesia), Ari Barmawi (Institut Teknologi Telkom,
Indonesia)

Fire Color Detection Using Color Look Up and Histogram Analysis
Tjokorda Agung Budi Wirayuda (Telkom Institute of Technology, Indonesia),
Febryanti Sthevanie (Telkom Institute of Technology, Indonesia), Sri Widowati
(Telkom Institute of Technology, Indonesia)

Object Recognition and Detection by Shape and Color Pattern Recognition Utilizing

Artificial Neural Networks
Ma. Lourdes Dimaala (Polytechnic University of the Philippines, Philippines), Erica
Joanna Franco (Polytechnic University of the Philippines, Philippines), Jerome Paul
Cruz (Polytechnic University of the Philippines, Philippines), Laurene Gaile L
Francisco (Polytechnic University of the Philippines, Philippines), Argel Bandala (De
La Salle University, Philippines), EImer Dadios (De La Salle University - Manila,
Philippines)

Requirements Analysis of Android Application Using Activity Theory: A Case Study
Nik Azlina Nik Ahmad (Universiti Kuala Lumpur, Malaysia)

Cloud Technology

Community Exchange: Social Software to Support Group Discussion
Romiza Md Nor (Universiti Teknologi MARA, Malaysia)

978-1-4673-4992-5/13/$31.00 ©2013 IEEE xxiii

93

99

111

116

122

128

134

140

145

150



2013 International Conference of Information and Communication Technology (ICoICT)

Enhancing Educational Services Using Cloud Technology
Baginda Nan Cenka, NC (Faculty of Computer Science, University of Indonesia,
Indonesia), Zainal Hasibuan (Universitas Indonesia, Indonesia)

Information Retrieval Experiment on Subjective Words Query Expansion
Maleerat Sodanil (Faculty of Information Technology, KMUTNB, Thailand), Hathairat
Ketmaneechairat (King Mongkut's University of Technology North Bangkok,
Thailand)

Knowledge Based System

Online Shopping Recommender System Using Hybrid Method

Requirement of Knowledge Centre Based on Web Analysis
Ily Amirah Hassannuddin (Universiti Teknologi Malaysia, Malaysia)

Mining Food Industry's Multidimensional Data to Produce Association Rules Using
Apriori Algorithm as a Basis of Business Strategy
Feri Sulianta (Institut Teknologi Telkom, Indonesia), Thee Liong (Institut Teknologi
Telkom, Indonesia), Imelda Atastina (Institut Teknologi Telkom, Indonesia)

Mobile Communication |

Channel Estimation for LTE Downlink in High Altitude Platforms (HAPs) Systems
Muhammad Reza Kahar Aziz (Japan Advanced Institute of Science and Technology,
Japan), Iskandar Iskandar (Institut Teknologi Bandung, Indonesia)

Optimal Access Point Switching with Per-Link Threshold Under Nonhomogeneous
Bandwidth Allocation
Dongwoo Kim (Hanyang University, Korea), Dae-Kyo Jeong (Hanyang University,
Korea)

Simulation and Analysis of Interference Avoidance Using Fractional Frequency Reuse
(FFR) Method in LTE Femtocell
Uke Usman (IT Telkom, Indonesia), Budi Prasetya (Telkom Institute of Technology,
Indonesia)

Identification of Interferers in Het-Net in LTE-A Systems Based on FeICIC with Cell
Range Expansion
Mir Yasir Umair (Beihang University, P.R. China), Dengkun Xiao (Huawei
Technologies Co., Ltd, P.R. China), Dongkai Yang (Beihang University, P.R. China),
Fanny Fauzi (Beihang University, P.R. China)

Future Web

TMT Quantization Table Generation Based on Psychovisual Threshold for Image
Compression
Ferda Ernawan (Universiti Teknikal Malaysia Melaka, Malaysia), Nur Azman Abu
(Universiti Teknikal Malaysia Melaka, Malaysia), Nana Suryana Herman (Universiti
Teknikal Malaysia Melaka, Malaysia)

Websites Usability Instrument Validation Using Think-Aloud Method
Muhammad Aliif (Universiti Teknologi Malaysia, Malaysia)

978-1-4673-4992-5/13/$31.00 ©2013 |IEEE XXiv

155

161

166

170

176

182

187

192

198

202

208



2013 International Conference of Information and Communication Technology (ICoICT)

ACTIFIST Adaptive Architecture for Integrated Information System
Kusuma Ayu Laksitowening (Institut Teknologi Telkom, Indonesia), Yanuar Firdaus
Arie Wibowo (Institut Teknologi Telkom, Indonesia)

Multimedia Application

Development Methods for Hybrid Motion Detection (Frame Difference-Automatic
Threshold)
Tjokorda Agung Budi Wirayuda (Telkom Institute of Technology, Indonesia), Rita
Rismala (Telkom Institute of Technology, Indonesia), Febryanti Sthevanie (Telkom
Institute of Technology, Indonesia), Kusuma Ayu Laksitowening (Institut Teknologi
Telkom, Indonesia)

Performance Evaluation of Stack-Protocols, Encapsulation Methods and Video Codecs
for Live Video Streaming
Afaq Igbal (National University of Science and Technology, Pakistan), Fahim Arif
(National University of Science and Technology, Pakistan), Nasru Minallah
(University of Southampton, UK., United Kingdom)

Preservation of Gobak Sodor Traditional Games Using Augmented Reality Computer
Game Simulation
Abas Setiawan (Dian Nuswantoro University, Indonesia), Etika Kartikadarma (Dian
Nuswantoro University, Indonesia), Hanny Haryanto (Universitas Dian Nuswantoro
Semarang, Indonesia)

Real-Time Hand-Tracking on Video Image Based on Palm Geometry
Tjokorda Agung Budi Wirayuda (Telkom Institute of Technology, Indonesia), Habbi
Adhi (Telkom Institute of Technology, Indonesia), Didik Hari Kuswanto (Telkom
Institute of Technology, Indonesia), R Dayawati (Faculty of Informatics Telkom
Institute of Technology Indonesia, Indonesia)

Mobile Communication Il

Signal Strength-based Adjacency Matrix and Its Eigenvalue in Mobile Robotic Networks
Bayu Erfianto (TELKOM Institute of Technology, Indonesia)

Performance Evaluation of R-S Coded Cooperative Diversity in Flat Fading Channel:
Pairwise Error Probability (PEP)
Oluseye Adeleke (Universiti Sains Malaysia, Malaysia), Mohd Fadzli Mohd Salleh
(Universiti Sains Malaysia, Malaysia)

Implementation of Feature Extraction Based Hand Geometry in Biometric Identification
System
Tjokorda Agung Budi Wirayuda (Telkom Institute of Technology, Indonesia), Didik
Hari Kuswanto (Telkom Institute of Technology, Indonesia), Habbi Adhi (Telkom
Institute of Technology, Indonesia), R Dayawati (Faculty of Informatics Telkom
Institute of Technology Indonesia, Indonesia)

Smart Services |

A Bibliometric Analysis on Scientific Production of Geographical Information System
(GIS) in Web of Science
Ahmad Nadzri Mohamad (Universiti Teknologi MARA, Malaysia) ..

978-1-4673-4992-5/13/$31.00 ©2013 IEEE XXV

213

218

223

235

241

247

253

259

264



2013 International Conference of Information and Communication Technology (ICoICT)

A Blind Spectrum Sensing Method for DTV Signal Detection
Agus Subekti (Indonesian Institute of Sciences, Indonesia), Sugi Sugihartono
(Bandung Institute of Technology, Indonesia), Nana Syambas (Institute of
Technology Bandung, Indonesia), Andriyan B. Suksmono (Bandung Institute of
Technology, Indonesia)

Metamorphic Animation of 3D Fern-like Fractal Images Based on A Family of
Transitional 3D IFS Code Approach
Tedjo Darmanto (Bandung Institute of Technology, Indonesia), Iping Supriana
(Bandung Institute of Technology, Indonesia), Rinaldi Munir (Bandung Institute of
Technology, Indonesia)

Smart Home System Using Android Application
Ridza Ramlee (Universiti Teknikal Malaysia Melaka, Malaysia), Mohd Muzafar Ismail
(University Tecnical Malaysia Melaka, Malaysia), Mohd Azlishah Othman (University
of Nottingham, United Kingdom), Leong Hong (Universiti Teknikal Malaysia, Melaka,
Malaysia), Ranjit Singh (Universiti Teknikal Malaysia Melaka, Malaysia)

Future Network

OLAP Best Solution for Multidimensional Grocery Business Model
Angreine Kewo (De La Salle University Manado, Indonesia)

Throughput Estimation Model for Uniformly Distributed Femto Base Station Networks
YunglLan Tseng (National Chiao Tung University, Taiwan), ChingYao Huang
(National Chiao Tung U., Taiwan)

Storage Area Network Based-on Internet Small Computer Standard Interface
Optimization Using Internet Protocol Multipathing
Tody Wibowo (Institut Teknologi Telkom, Indonesia), Yudha Purwanto (Institut
Teknologi Telkom, Indonesia), Hendra Wiratama (Institut Teknologi Telkom,
Indonesia)

Perturbation Theory Based on Darboux Transformation on One-Dimensional Dirac
Equation in Quantum Computation
Agung Trisetyarso (Telkom Institute of Technology, Indonesia)

Wireless Technology

Design and Implementation of Moving Object Tracker for UAV/Rocket Ground Station
Joko Suryana (Institut Teknologi Bandung, Indonesia)

Design and Realization of Flat Mobile VSAT Antenna for Ku/Ka-band Satellite
Communications with Auto-beam Steering Capability
Joko Suryana (Institut Teknologi Bandung, Indonesia)

Design and Realization of Two Array Triangle Patch of Microstrip Antenna with Gold Plat
At Frequency 2400-2450 Mhz for Hexagonal Nanosatellite
Wahyu Saputra (ITTelkom Bandung, Indonesia), Budi Prasetya (Telkom Institute of
Technology, Indonesia), Yuyu Wahyu (LIPI, Indonesia)

Design of Microstrip Antenna for LTE (Long Term Evolution) 700 MHz Applications
Dony Sugianto (Universitas Pendidikan Indonesia, Indonesia), Tommi Hariyadi
(Universitas Pendidikan Indonesia, Indonesia)

978-1-4673-4992-5/13/$31.00 ©2013 IEEE XXVi

269

273

277

286

298

303

308

311

316

322

328



2013 International Conference of Information and Communication Technology (IColICT)

Ultra Wideband Planar Triangular Patch Antenna with Slit Ridged Ground Plane
Rengga Wasesa (Institut Teknologi Telkom, Indonesia), Bambang Nugroho (Institut
Teknologi Telkom, Indonesia), Yuyu Wahyu (LIPI, Indonesia) 336

UWB Bowtie 2 x 2 Array Antenna for UWB Mobile Communication System
Mohd Azlishah Othman (University of Nottingham, United Kingdom), Mohamad
Zoinol Abidin Bin Abd Aziz (Universiti Teknikal Malaysia Melaka, Malaysia), Mohd
Muzafar Ismail (University Tecnical Malaysia Melaka, Malaysia), Maizatul Alice Meor
Said (UTeM, Malaysia), Ridza Ramlee (Universiti Teknikal Malaysia Melaka,
Malaysia), Mohamad Misran (Universiti Tenikal Malaysia Melaka, Malaysia),
Hamzah

Asyrani Sulaiman (Universiti Teknikal Malaysia Melaka, Malaysia), Mohd Hamizan
Radzi (Politeknik Ungku Omar, Malaysia)

A Coplanar Waveguide (CPW) Wideband Octagonal Microstrip Antenna
Tommi Hariyadi (Universitas Pendidikan Indonesia, Indonesia) 340

Communication Technology

Dark and Bright Soliton in Fiber Optics

Subekti Ari Santoso (University Al - Azhar of Indonesia, Indonesia) 344
Photoinduced Modulation of Ferroelectric Polarization in MultiferroicTbMnQO3

Ismudiati Handayani (Telkom Institute of Technology, Indonesia) 350
Development of Underwater Acoustic Communication Model: Opportunities and
Challenges

Tri Budi Santoso (Institut Teknologi Sepuluh Nopember (ITS), Indonesia) 358

RF MEMS Capacitor for Microwave Applications
Ruddy Chatim (University of Kassel, Germany), Volker Viereck (University of
Kassel, Germany), Andreas Jakel (University of Kassel, Germany), Roshanak
Ghahremani (Research Assistant, Germany), Jaime Zamudio (University of Kassel,
Germany), Carl Sandhagen (University of Kassel, Germany), Axel Bangert
(University of Kassel, Germany), Hartmut Hillmer (University of Kassel, Germany) 363

Temperature Effects on Parallel Cascaded Silica Based Microring Resonator
Fakhrurrozi Amran (University of Al Azhar Indonesia, Indonesia) 367

Using Selective Partial Update - Selective Regressor Affine Projection Algorithms for
Adaptive Equalization in Underwater Acoustic Communications
Masoumeh Soflaei (Tarbiat Modares University, Iran), Paeiz Azmi (Tarbiat Modares
University, Iran), Ehsan Mostajeran (University of Malaya, Malaysia) 372

UWB Chebeyshev Band Pass Filter for UWB Communication
Mohd Azlishah Othman (University of Nottingham, United Kingdom), Mohamad
Zoinol Abidin Bin Abd Aziz (Universiti Teknikal Malaysia Melaka, Malaysia), Mohd
Muzafar Ismail (University Tecnical Malaysia Melaka, Malaysia), Maizatul Alice Meor
Said (UTeM, Malaysia), Mohamad Misran (Universiti Tenikal Malaysia Melaka,
Malaysia), Ridza Ramlee (Universiti Teknikal Malaysia Melaka, Malaysia), Hamzah
Asyrani Sulaiman (Universiti Teknikal Malaysia Melaka, Malaysia), Mohd Shaifuddin
Ishak (Politeknik Ungku Omar, Malaysia) 377

978-1-4673-4992-5/13/$31.00 ©2013 IEEE XXVii



2013 International Conference of Information and Communication Technology (IColICT)

Intelligent Systems

RTET - A Round Trip Engineering Tool
Leckraj Nagowah (University of Mauritius, Mauritius), Zarah Goolfee (University of
Mauritius, Mauritius), Chris Bergue (University of Mauritius, Mauritius)

A Mobile Knowledge Management Framework for Police Force
Zameer Jhingut (University of Mauritius, Mauritius), Soulakshmee D. Nagowah
(University of Mauritius, Mauritius)

A Novel Improved Neighbor Discovery Method for an Intelligent-AODV in Mobile Ad Hoc
Networks
Ehsan Mostajeran (University of Malaya, Malaysia), Rafidah Md Noor (University of
Malaya, Malaysia), Hassan Keshavarz (Faculty of Computer Science and
Information Technology, University of Malaya, Malaysia)

Analysis and Evaluation Optimization Dynamic Source Routing ( DSR ) Protocol in
Mobile Adhoc Network Based on Ant Algorithm
Istikmal Istikmal (Institut Teknologi Telkom, Indonesia)

The State-of-the-Art Intelligent Navigational System for Monitoring in Mobile
Autonomous Robot
Murtaza Hussain (Mehran University of Engineering and Technology (MUET),
Pakistan), Noor Ansari (Kings College, United Kingdom), Kishore Kosuri
(VTT Technical Research Centre, Norway), Mahreen Khan (University of
Karachi, Pakistan)

Dynamic Process Migration Framework
Amirreza Zarrabi (Universiti Putra Malaysia, Malaysia), Khairulmizam Samsudin
(Universiti Putra Malaysia, Malaysia), Amin Ziaei (University of Malaya, Malaysia)

Fuzzy Logic for Bandwidth Allocator Applies on IP Multimedia Traffic

Fanny Fauzi (Beihang University, P.R. China), Dongkai Yang (Beihang University,
P.R. China)

Smart Sevices |l

BPKIMI's Information System Strategic Planning Toward Excellent Public Services
Kemas Wiharja (Institut Teknologi Telkom, Indonesia)

Critical Success Factor for E-learning Implementation in Institut Teknologi Telkom
Bandung Using Structural Equation Modeling
Nur Laily (Telkom Institute of Technology, Indonesia), Amelia Kurniawati (Telkom
Institute of Technology, Indonesia), Ika Puspita (Telkom Institute of Technology,
Indonesia)

Marketing Mix Strategy in Increasing Marketing Performance in Indonesia
Telecommunication Services Companies
Endang Chumaidiyah (Telkom Institute of Technology, Indonesia)

Microblogging Sentiment Analysis with Lexical Based and Machine Learning Approaches
Warih Maharani (Institute of Technology Telkom, Indonesia)

Preliminary Research on E-Government Development Overview: An Assessment on e-

Government Capabilities in Indonesia
Aries Susanto (UIN Syarif Hidayatullah Jakarta, Indonesia), Rizal Broer Bahaweres

978-1-4673-4992-5/13/$31.00 ©2013 IEEE XXViii

381

388

395

405

410

416

422

427

433

439



2013 International Conference of Information and Communication Technology (IColICT)

(University of Indonesia, Indonesia) 444
Techno-Economic and Regulation Impact Analysis of Mobile Number Portability
Implementation

Moch Fahru Rizal (Telkom Polytechnic, Indonesia), A Muayyadi (Telkom Institute of

Technology, Indonesia) 448

978-1-4673-4992-5/13/$31.00 ©2013 |IEEE XXiX



2013 International Conference of Information and Communication Technology (IColCT)
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Abstract — Nonlinear Schrodinger equation is a general
form for modeling and explaining the phenomenon of
nonlinear physics system. Nonlinear Schrodinger Equation
(NSE) describes the propagation of light pulses that are
stable in Kerr medium. This paper discusses the analytic
formulation of nonlinear Schriodinger equation which is
influenced by Stimulated Raman Scattering and Self
Steepening derived from Maxwell's equations. The NSE
equation is also influenced by the linear response of a
dielectric material and nonlinear dielectric response. The
propagation profile of pulse soliton is stable and this is
suitable to be implemented in optical communication to
carry the information.

Keywords — Nonlinear Schrédinger Equation, Self Steepening,
Stimulated Raman Scattering, Maxwell Equation, Soliton.

I.  INTRODUCTION

The discovery of laser technology in early 1960s stimulates
many researchers to conduct the experiments especially in the
application of fiber optic. Fiber optic cables have the capability
to carry data with large capacity and high speed [1]. However,
fiber optic has many losses when it is transmitted for long
distances communication. Then the experiment is also
developed in investigating the light source with high intensity
which allows the transmission of information. Recently, several
researches have been developed to apply the nonlinear waves
(soliton) in optical communications to carry the information

(2].

The modern development of the soliton theory in the last
three decades of the 20th century has lead to a number of
important applications and developments in several areas of
contemporary physics and mathematics [3]. The soliton was
first observed by Russell as surface waves in 1834 [4].
Theoretical explanation of the experimental Russell is obtained
from the experimental work of Korteweg and de Vries [4] - [8],
which found the Koteweg-de Vries equation (KdV). This is a
partial differential equation whose solution describes the
existence of soliton [8].

Soliton is the result of the removal of nonlinear effect from
a medium with the same medium dispersion effect [9]. The
effect of dispersion occurs because light wave propagates at
different speeds due to different frequencies [10], thus
widening the pulse wave. This effect is called Group Velocity
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Dispersion (GVD). However, to maintain a pulse, it uses
nonlinear effect of fiber-optic called Self Phase Modulation
(SPM) [11].

Soliton propagation tends to be stable and has been
developed for applications in optical communications with high
speed access [4]. In the field of optical communications, the
information signal is modulated in a pulse light and transmitted
in fiber optic based on the principle of Total Internal Reflection
[12].

Soliton has great potential to be applied in optical
communications; this encourages the development of research
to investigate the characteristic of soliton. This paper
investigates the characteristics of soliton especially for bright
and dark soliton. This paper discusses the Nonlinear
Schrédinger equations derived from Maxwell's equation which
is including the perturbation factor : Self steepening (SS),
Stimulated Raman  Scattering (SRS) and Thrid Order
Dispersion (TOD). Then the soliton equation is simulated
numerically using MATLAB. The characteristic of soliton is
investigated by changing the value of parameter f and O ,
which are the parameter of the group velocity dispersion. The
simulation result is expected to describe about the
characteristics of bright and dark soliton which can be utilized
as the reference in selecting a better pulse soliton for optical
communications.

II. NONLINEAR SCHRODINGER EQUATION

Basic equation governing the deployment of fiber optic
pulse is a Nonlinear Schrédinger Equation which is derived
from Maxwell's equations [13]. Maxwell equation is combined
with the response of linear and nonlinear dielectric materials in
order to obtain the general equation of soliton. NSE is more
appropriate to describe the propagation of picosecond pulse in
optical fiber. However for shorter pulse duration, femtosecond,
NSE need a new approach to take into account other
perturbation part such as the Self perturbatif steepening (SS),
Stimulated Raman Scatering (SRS), and Thrid Order
Dispersion (TOD) [9 ] [14] [15].

A. Maxwell's equations

Nonlinear effects in optical fiber observed in short pulsesas
the dispersive effect can be studied by solving Maxwell's
equations [16], [17].
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VeD=0 (2.1
VeB=0 (2.2)
vaE = -1 9B 2.3)
c Ot
vt =28 (2.4)
ot

Where D is electric flux density (Coulombs per square
meter), B is magnetic flux density (tesla or webers per square
meter), £ is electric current density (ampere per square meter)
and H is magnetic field (ampere per meter).

Maxwell equation assumes there is no charge and external
electric current, then p = j =0 [14][18], so that:

D=FE+4nP (2.5)

B=H+4zM 2.6)

With P and M is the electric dipole moment per unit volume
and magnetic moment per unit volume respectively. For an
isotropic dielectric material which is nonmagnetic (M=0), so
that B = H, and using vector identities then substitute D in
equation (2.5) obtain [14]:

V’E-V(VeE)—-———-——-=0

¢’ o cot? @7

B.  Linear Response of Dielectric Material

Material response relating the electric field (E) with the
dipole moment of unity volume (P). Dipole moment per unit
volume P (7, t) depends on the electric field at the point r, £
(r,t) [14] [19].

In a linear dielectric theory, the relationship between the
displacement field (D) and the electric field (E) from Maxwell
equation is formulated as [14] [19] [20]:

D, (k,w) =Y &,,(k, w)E;(k,w) (2.8)
B
Where the material dielectric tensor is [13] [14]:
Ep(ksw)=96,, +4my,,(k,w) (2.9)

Equation (2.9) indicates the propagation wave with
frequency w and wave vector k in a material. Dielectric tensor
is depending on the frequency and the number of wave vector
[13][14].
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C. Response Nonlinear of Dielectric Materials

Basic equation for wave propagation parallel to the z-axis
direction is described by the electric field E (z, ¢) [14] [21]:

OE 10D _415 powy,
o2 o o >

(2.10)

with P"?) is nonlinear polarization.

In isotropic medium, where the direction of polarization P
is in the direction of the electric field S, the second order of
susceptibility ;((2) is negleted, then the response of

electromagnetic waves in a nonlinear medium to the electrical
medium disturbance from outside can be written as [14] [22]:

P =g, [ij(l)Ek + ijz(z)EkEz + ijzm(S)EkElEm +]
.11

) is the n-th order of electric susceptibility tensor. If the

X
medium is homogeneous isotropic nonmagnetic and has the
symmetry inversion then ;((") =0, so that the refractive index

of the medium depends on the intencity (Intencity Dependent of
refractive Index - IDRI) [13] [14] [22].

Refractive index equation is:

HE /i
Ho&y &

Power shifted can be described as [13] [14] [21] [22]:

(2.12)

D=gE+P
M @1 ol (2.13)
=g+ " +yx |E| +...)

Where & = &,(1+ 7" + y? |E|2 +..)

And E is intensity of the refractive index of the medium,
formulated as [22]:

n=n,+n, (2.14)

Where :

ny =1+ 7" is the linear refractive index.

(3)

n, = y~ non-linear refractive index.
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D. General Solution of NSE

In a normalized form, non-linear Schrodinger equation is
[13][16] [23] [24]:

iE.+DE, +B|E| E=0 (2.15)

Where E is a complex function that describes the
normalized electric field and z is the propagation distance, t is
the time delay, £, is the part of temporal dispersion with
coefficient D = +/ for anomalous dispersion region (GVDI
<0) and D = -1 for the normal dispersion area (GVD> 0). The
value of f is the coefficient of Self-Phase Modulation [24].

Kerr effect represent the changes in refractive index of n, to
2 . .
(n, +n, |E| ) so that the change is obtained as

712|E|2 [13][14][22][21]. The wave change is influenced by
factor:

2w 27n
m|E|" —= - (2.16)
¢ AlE]
Because of the expansion of the wave numbers

(k=nw/ c) around the center frequency, where the value of

refractive index 7 is a function of @ then the decomposition of
the wave modulation frequency deviates slightly from the

center frequency (a)o) [4][25], so the equation for the wave
vector is:

k—kozk'(a)—a)o)+k3(a)—a)0)2 (2.17)

Based on the Kerr effect [4], the equation (2.17) becomes:

k—ko:k'(a)—coo)+%g|E|2 (2.18)
Then by changing the value of (®—a@,) and (k—k,)

with  A® and Ak with Aw=io/ ot
and Ak ~i0/ Oz [4][25] the equation becomes:

"2
(i§+k@j—k—a—2+g|}5|2=0
oz ot) 2o

Equation (2.19) is operated with the electric field E (z, t)
[22] [25] thus:

(2.19)
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o& 2 or &
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By replacing z and g with 4, the equation (2.20) is a general
nonlinear Schrédinger equation [4] [22] [25] written as:

OE 1 O’E 2
I—2+—0y 2+ AME |"E =0 2.21
S5O E,| E, 2.21)

If the value of 4 > 0, the solution for soliton commonly
known as the bright-soliton, and for the value of 4 < 0, the
solution is known as dark-soliton [14] [16].

III. DARK AND BRIGHT SOLITON

A. Dark Soliton

NSE can be solved by including the inverse scattering in the
normal dispersion [26]. However for the positive dispersion
region (4 < 0) the solution in the form of hole-soliton known as
dark-soliton. In this area, the dark-soliton pulse cannot be
propagated, because the solution is equal with the holes in the
carrier wave of continuous light. dark-soliton will propagate in
a lower rate of power and will be narrowed in a higher rate of
power [17] [27].

The solution for dark-soliton is:

1

E(0,1) = A{l —m* sec h*(Am 25V2_ﬁ (t —21/2))}2 exp(ig)
3.1)
With:
¢=tan1[\/lin7tanh[/lm y(t—Wz)ﬂ
(3.2)

+4, /Wu W) 4V (t-V2)
(S0 [

From the formulation of dark soliton above, the pulse
profile can be propagated in the anomalous dispersion region.

B.  Bright Soliton

Bright soliton occurs when the group velocity dispersion is
in negative value [29]. The propagation of high-order pulse,
femtoseconds, is shown as follows [14] [24] [28]:

iE, + E,+ B|E[ +iyE,, = i[al (1EF) £+as E” (3.3)
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Where z is the distance of propagation, £ is a complex
function that describes the sheath electric field, and t is the time

delay. The coefficient of (f,7,q,,c,) are the SelfPhase

Modulation (SPM), Thrid Order Dispersion (TOD), Stimulated
Raman Scattering (SRS), and Self steepening (SS) respectively

[14] [24]. For TOD, the value of ¥ oC kwww is assumed to be
very small, therefore this value can be negleted [29].

By taking the value of ¢, =30 and @, =—20 then
[14][22][24]:

E= Asech{A4 /@ (t—2Vt)}exp

The equation above is the solution of bright soliton
propagating with the group velocity (2V)' [14] 24].

(3.4)

IV. RESULT AND DISCUSSION

Numerical calculations performed using MATLAB. Pulse
propagation profiles for the initial conditions described in the

2
form of a Gaussian with, |E(0,t)| = Ae™" . Figure 1 shows

the profile of Gaussian pulses where the propagation of photon
is consistent and concentrated towards the center.

08—

Change of reflectifity (%)
7

02—

0
Time (ps)
Figure 1 Gaussian pulse [12]

In bright soliton pulse width is affected by the value of f
which describes the effect of the group velocity. Figure 2
shows that bright soliton pulse width is affected by the value of
parameter 8. The simulation is using the value of 4 =1, = 0.1
and z = 0, and by using the value of f = 7 and f = 11, the
difference in pulse width is obtained.
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Figure 2 Bright Soliton Pulses with Different S
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Figure 3 Bright Soliton Pulses with Different )

Figure 2 also indicates that the changing in O is affect to
the pulse width. The higher number of O the wider pulse width
is obtained. When using 0 = 0.5, the hole is formed before the
peak pulse is obtained, however by using the smaller O there is

no hole in the pulse profile. The result in figure 2 and figure 3

prove that the pulse width is also affected by the group
velocity.

Figure 4 shows the dark soliton profiles with the value of 4
=1L p=11,0=2 V=15 m=0.9 and dt = 0.005. dark
soliton profiles is obtained as the hole, therefore it is less

suitable to be applied in optical communications as a signal to
carry the information.
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Amplitude

Amplitude

T
Time (ps)

Time (ps)
Figure 4 Profile of Dark Soliton Pulses

The simulation result in Figure 4 shows the characteristic of
pulse profile for dark soliton, The profile of dark soliton is
formed as a hole and it is unstable; therefore it is less suitable
to be applied in optical communications.

From Figure 2 and Figure 3, the pulse profile of bright
soliton has pulse width (’l'p) around 1.266 ps. However the

pulse width (T;) of dark soliton which is shown in Figure 4 is
around 0.01 ps. These simulation result shows that the soliton
pulse for dark soliton tend to be very smaller than the bright
soliton. Therefore bright soliton has more ability to transmit the
data in optical communication.

V. CONCLUSION

Soliton is the result of the removal of nonlinear effect from
a medium with the same medium dispersion effect. The wave
propagation in soliton is stable so that it has capability in carry
the data with large capacity and high speed, then it is
appropriate to be applied in optical communication. The
propagation of soliton pulses is formed as the Gaussian pulse
with its propagation is concentrated to the center.

The pulse profile of bright soliton is influenced by the
parameter of # and O . This indicates that the group velocity is
affecting to the pulse width of soliton. However, the
characteristic of pulse in dark soliton is in the form of hole, and
its pulse width tends to be narrower than in pulse of bright
soliton, therefore it can be concluded that dark soliton is less
suitable to be applied for optical communication.
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