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and Pedro A. González-Calero
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Image Multi-noise Removal via Lévy Process Analysis . . . . . . . . . . . . . . . . . . . . . 22
Xu Huang and A.C. Madoc

Evaluating the Size of the SOAP for Integration in B2B . . . . . . . . . . . . . . . . . . . . . 29
Alexander Ridgewell, Xu Huang, and Dharmendra Sharma

Personalised Search on Electronic Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
G.L. Ligon, Balachandran Bala, and Sharma Dharmendra

Data Mining Coupled Conceptual Spaces for Intelligent Agents
in Data-Rich Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Ickjai Lee

Data Mining and Soft Computing Applications II

An Evolutionary Algorithm for Constrained Bi-objective Optimization
Using Radial Slots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Tapabrata Ray and Kok Sung Won

An Optimization Approach for Feature Selection in an Electric Billing Database . 57
Manuel Mejı́a-Lavalle, Guillermo Rodrı́guez, and Gustavo Arroyo

Integrating Relation and Keyword Matching in Information Retrieval . . . . . . . . . . 64
Tanveer J. Siddiqui and Uma Shanker Tiwary

Production Testing of Spark Plugs Using a Neural Network . . . . . . . . . . . . . . . . . . 74
Simon D. Walters, Peter A. Howson, and Bob R.J. Howlett

Variable Neighborhood Search with Permutation Distance for QAP . . . . . . . . . . . . 81
Chong Zhang, Zhangang Lin, and Zuoquan Lin

Using Rough Set to Induce Comparative Knowledge and Its Use in SARS Data . . 89
Honghai Feng, Cheng Yin, Mingyi Liao, Bingru Yang, and Yumei Chen



LXXII Table of Contents, Part IV

Mining Class Association Rules with Artificial Immune System . . . . . . . . . . . . . . 94
Tien Dung Do, Siu Cheung Hui, and Alvis C.M. Fong

Discovering Fuzzy Association Rules with Interest and Conviction Measures . . . . 101
K. Sai Krishna, P. Radha Krishna, and Supriya Kumar De

Skill Acquisition and Ubiquitous Human Computer Interaction

Automatic Generation of Operation Manuals Through Work Motion Observation . 108
Satoshi Hori, Kota Hirose, and Hirokazu Taki

A Method of Controlling Household Electrical Appliance by Hand Motion
in LonWorks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

Il-Joo Shim, Kyung-Bae Chang, and Gwi-Tae Park

Contribution of Biological Studies to the Understanding and Modeling
of Skilled Performance: Some Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124

Atsuko K. Yamazaki and J. Rudi Strickler

Measurement of Human Concentration with Multiple Cameras . . . . . . . . . . . . . . . 129
Kazuhiko Sumi, Koichi Tanaka, and Takashi Matsuyama

Constructive Induction-Based Clustering Method
for Ubiquitous Computing Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

Takeshi Yamamoto, Hirokazu Taki, Noriyuki Matsuda, Hirokazu Miura,
Satoshi Hori, and Noriyuki Abe

Indoor Location Determination Using a Topological Model . . . . . . . . . . . . . . . . . . 143
Junichi Sakamoto, Hirokazu Miura, Noriyuki Matsuda, Hirokazu Taki,
Noriyuki Abe, and Satoshi Hori

Lightweight Agent Framework for Camera Array Applications . . . . . . . . . . . . . . . 150
Lee Middleton, Sylvia C. Wong, Michael O. Jewell, John N. Carter,
and Mark S. Nixon

Soft Computing and Their Applications – IV

The Location of Optimum Set-Point Using a Fuzzy Controller . . . . . . . . . . . . . . . . 157
Li Yan and Bin Qiu

Genetic Modeling: Solution to Channel Assignment Problem . . . . . . . . . . . . . . . . . 164
Preeti Bajaj, Avinash G. Keskar, Amol Deshmukh, S. Dorle, and D. Padole

On Self-organising Diagnostics in Impact Sensing Networks . . . . . . . . . . . . . . . . . 170
Mikhail Prokopenko, Peter Wang, Andrew Scott, Vadim Gerasimov,
Nigel Hoschke, and Don Price

A Coevolutionary Algorithm with Spieces as Varying Contexts . . . . . . . . . . . . . . . 179
Myung Won Kim, Joung Woo Ryu, and Eun Ju Kim



Table of Contents, Part IV LXXIII

Hybrid Filter Fusion for Robust Visual Information Processing . . . . . . . . . . . . . . . 186
Mi Young Nam and Phill Kyu Rhee

Edge Detection in Digital Image Using Variable Template Operator . . . . . . . . . . . . 195
Young-Hyun Baek, Oh-Sung Byun, Sung-Ryong Moon, and Deok-Soo Baek

Combining Demographic Data with Collaborative Filtering
for Automatic Music Recommendation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201

Billy Yapriady and Alexandra L. Uitdenbogerd

Agent-Based Workflows, Knowledge Sharing and Reuse

Different Perspectives on Modeling Workflows
in an Agent Based Workflow Management System . . . . . . . . . . . . . . . . . . . . . . . . . 208

Bastin Tony Roy Savarimuthu, Maryam Purvis, and Martin Purvis

An Agent-Enhanced Workflow Management System . . . . . . . . . . . . . . . . . . . . . . . 215
Bastin Tony Roy Savarimuthu, Maryam Purvis, Martin Purvis,
and Stephen Cranefield

Knowledge Sharing Between Design and Manufacture . . . . . . . . . . . . . . . . . . . . . . 221
Sean D. Cochrane, Keith Case, Robert I. Young, Jenny A. Harding,
and Samir Dani

Toward Improvement-Oriented Reuse of Experience
in Engineering Design Processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

Michalis Miatidis and Matthias Jarke

A Hybrid Approach to Determining the Best Combination
on Product Form Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235

Yang-Cheng Lin, Hsin-Hsi Lai, Chung-Hsing Yeh, and Chen-Hui Hung

Utilizing Active Software to Capture Tacit Knowledge for Strategic Use . . . . . . . . 242
Jenny Eriksson Lundström

Multi-media Authentication and Watermarking Applications

A Bandwidth Efficiency of Lempel-Ziv Scheme for Data Authentication . . . . . . . . 249
Chin-Chen Chang, Tzu-Chuen Lu, and Jun-Bin Yeh

Research on Confidential Level Extended BLP Model . . . . . . . . . . . . . . . . . . . . . . 257
Xin Liu, Zhen Han, Ke-jun Sheng, and Chang-xiang Shen

Secure Tamper Localization in Binary Document Image Authentication . . . . . . . . 263
Niladri B. Puhan and Anthony T.S. Ho

A Seal Imprint Verification with Rotation Invariance . . . . . . . . . . . . . . . . . . . . . . . . 272
Takenobu Matsuura and Kenta Yamazaki



LXXIV Table of Contents, Part IV

Robust Authenticated Encryption Scheme with Message Linkages . . . . . . . . . . . . . 281
Eun-Jun Yoon and Kee-Young Yoo

BPCS-Steganography – Principle and Applications . . . . . . . . . . . . . . . . . . . . . . . . . 289
Eiji Kawaguchi

Improved Video Watermark Detection
Using Statistically-Adaptive Accumulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300

Isao Echizen, Yasuhiro Fujii, Takaaki Yamada, Satoru Tezuka,
and Hiroshi Yoshiura

Comparison of Feature Extraction Techniques for Watermark Synchronization . . . 309
Hae-Yeoun Lee, Heung-Kyu Lee, and Junseok Lee

Reversible Watermarking Based on Improved Patchwork Algorithm
and Symmetric Modulo Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317

ShaoWei Weng, Yao Zhao, and Jeng-Shyang Pan

Knowledge and Engineering Techniques
for Spatio-temporal Applications

Spatial Knowledge-Based Applications and Technologies: Research Issues . . . . . . 324
Elisa Bertino and Maria Luisa Damiani

Managing Spatial Knowledge for Mobile Personalized Applications . . . . . . . . . . . 329
Joe Weakliam, Daniel Lynch, Julie Doyle, Helen Min Zhou,
Eoin Mac Aoidh, Michela Bertolotto, and David Wilson

Geospatial Clustering in Data-Rich Environments: Features and Issues . . . . . . . . . 336
Ickjai Lee

Spatio-temporal Modeling of Moving Objects
for Content- and Semantic-Based Retrieval in Video Data . . . . . . . . . . . . . . . . . . . 343

Choon-Bo Shim and Yong-Won Shin

Calendars and Topologies as Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352
François Bry, Bernhard Lorenz, and Stephanie Spranger

Moving Object Detection in Dynamic Environment . . . . . . . . . . . . . . . . . . . . . . . . 359
M. Julius Hossain, Kiok Ahn, June Hyung Lee, and Oksam Chae

A General Framework Based on Dynamic Constraints for the Enrichment
of a Topological Theory of Spatial Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366

Mehul Bhatt, Wenny Rahayu, and Gerald Sterling

Automatic Geomorphometric Analysis for Digital Elevation Models . . . . . . . . . . . 374
Miguel Moreno, Serguei Levachkine, Miguel Torres, Rolando Quintero,
and G. Guzman



Table of Contents, Part IV LXXV

Intelligent Data Analysis and Applications II

The Study of Electromagnetism-Like Mechanism Based Fuzzy Neural Network
for Learning Fuzzy If-Then Rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382

Peitsang Wu, Kung-Jiuan Yang, and Yung-Yao Hung

Statistical Data Analysis for Software Metrics Validation . . . . . . . . . . . . . . . . . . . . 389
Ming-Chang Lee

A Multi-stage Fuzzy-Grey Approach to Analyzing Software Development Cost . . 396
Tony C.K. Huang, Gwo-Jen Hwang, and Judy C.R. Tseng

A Two-Phased Ontology Selection Approach for Semantic Web . . . . . . . . . . . . . . 403
Tzung-Pei Hong, Wen-Chang Chang, and Jiann-Horng Lin

A Method for Acquiring Fingerprint by Linear Sensor . . . . . . . . . . . . . . . . . . . . . . 410
Woong-Sik Kim and Weon-Hee Yoo

Evaluation and NLP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417
Didier Nakache and Elisabeth Metais

Creativitiy Support Environment and Its Social Applications

A Handwriting Tool to Support Creative Activities . . . . . . . . . . . . . . . . . . . . . . . . . 423
Kazuo Misue and Jiro Tanaka

Natural Storage in Human Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430
Shigaku Iwabuchi, Buntarou Shizuki, Kazuo Misue, and Jiro Tanaka

Computerized Support for Idea Generation
During Knowledge Creating Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437

Xijin Tang, Yijun Liu, and Wen Zhang

Awareness in Group Decision: Communication Channel and GDSS . . . . . . . . . . . . 444
Hitoshi Koshiba, Naotaka Kato, and Susumu Kunifuji

Aware Group Home: Person-Centered Care as Creative Problem Solving . . . . . . . 451
Ryozo Takatsuka and Tsutomu Fujinami

COLLECT-UML: Supporting Individual and Collaborative Learning
of UML Class Diagrams in a Constraint-Based Intelligent Tutoring System . . . . . 458

Nilufar Baghaei and Antonija Mitrovic

Using Affective Leaner States to Enhance Learning . . . . . . . . . . . . . . . . . . . . . . . . 465
Amali Weerasinghe and Antonija Mitrovic



LXXVI Table of Contents, Part IV

Collective Intelligence

Three Foraging Models Comprised of Ants
with Different Pheromone Sensitivities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472

Mari Nakamura

Emerging of an Object Shape Information Caused by Signal-Transmission Relay
of Multi-robots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480

Sumiaki Ichikawa, Koji Hatayama, and Fumio Hara

Autonomous Synchronization Scheme Access Control for Sensor Network . . . . . . 487
Kosuke Sekiyama, Katsuhiro Suzuki, Shigeru Fukunaga, and Masaaki Date

Supporting Design for Manufacture Through Neutral Files
and Feature Recognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 496

T.J. Jones, C. Reidsema, and A. Smith

A Programmable Pipelined Queue for Approximate String Matching . . . . . . . . . . . 503
Mitsuaki Nakasumi

A Framework for Mining Association Rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 509
Jun Luo and Sanguthevar Rajasekaran

Computational Methods for Intelligent Neuro-fuzzy Applications

Near-Optimal Fuzzy Systems Using Polar Clustering:
Application to Control of Vision-Based Arm-Robot . . . . . . . . . . . . . . . . . . . . . . . . 518

Young-Joong Kim and Myo-Taeg Lim

Door Traversing for a Vision-Based Mobile Robot Using PCA . . . . . . . . . . . . . . . . 525
Min-Wook Seo, Young-Joong Kim, and Myo-Taeg Lim

Local Feature Analysis with Class Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532
Yongjin Lee, Kyunghee Lee, Dosung Ahn, Sungbum Pan, Jin Lee,
and Kiyoung Moon

Training of Feature Extractor via New Cluster Validity –
Application to Adaptive Facial Expression Recognition . . . . . . . . . . . . . . . . . . . . . 542

Sang Wan Lee, Dae-Jin Kim, Yong Soo Kim, and Zeungnam Bien

Adaptive Fuzzy Output-Feedback Controller for SISO Affine Nonlinear Systems
Without State Observer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549

Jang-Hyun Park, Sam-Jun Seo, Dong-Won Kim, and Gwi-Tae Park

High-Speed Extraction Model of Interest Region
in the Parcel Image of Large Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559

Moon-sung Park, Il-sook Kim, Eun-kyung Cho, Young-hee Kwon,
and Jong-heung Park



Table of Contents, Part IV LXXVII

Using Interval Singleton Type 2 Fuzzy Logic System
in Corrupted Time Series Modelling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566

Dong-Won Kim and Gwi-Tae Park

Evolutionary and Self-organizing Sensors, Actuators
and Processing Hardware

Defining and Detecting Emergence in Complex Networks . . . . . . . . . . . . . . . . . . . 573
Fabio Boschetti, Mikhail Prokopenko, Ian Macreadie,
and Anne-Marie Grisogono

Annealing Sensor Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581
Andrew Jennings and Daud Channa

Measuring Global Behaviour of Multi-agent Systems
from Pair-Wise Mutual Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587

George Mathews, Hugh Durrant-Whyte, and Mikhail Prokopenko

In Use Parameter Estimation of Inertial Sensors
by Detecting Multilevel Quasi-static States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595

Ashutosh Saxena, Gaurav Gupta, Vadim Gerasimov, and Sébastien Ourselin
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