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Preface

This book and its sister volumes, i.e., LNCS vols. 3610, 3611, and 3612, are
the proceedings of the 1st International Conference on Natural Computation
(ICNC 2005), jointly held with the 2nd International Conference on Fuzzy Sys-
tems and Knowledge Discovery (FSKD 2005, LNAI vols. 3613 and 3614) from
27 to 29 August 2005 in Changsha, Hunan, China. In its budding run, ICNC
2005 successfully attracted 1887 submissions from 32 countries/regions (the joint
ICNC-FSKD 2005 received 3136 submissions). After rigorous reviews, 502 high-
quality papers, i.e., 313 long papers and 189 short papers, were included in the
ICNC 2005 proceedings, representing an acceptance rate of 26.6%.

The ICNC-FSKD 2005 featured the most up-to-date research results in com-
putational algorithms inspired from nature, including biological, ecological, and
physical systems. It is an exciting and emerging interdisciplinary area in which
a wide range of techniques and methods are being studied for dealing with large,
complex, and dynamic problems. The joint conferences also promoted cross-
fertilization over these exciting and yet closely-related areas, which had a sig-
nificant impact on the advancement of these important technologies. Specific
areas included neural computation, quantum computation, evolutionary com-
putation, DNA computation, chemical computation, information processing in
cells and tissues, molecular computation, computation with words, fuzzy com-
putation, granular computation, artificial life, swarm intelligence, ants colonies,
artificial immune systems, etc., with innovative applications to knowledge dis-
covery, finance, operations research, and more. In addition to the large number
of submitted papers, we were blessed with the presence of four renowned keynote
speakers and several distinguished panelists.

On behalf of the Organizing Committee, we thank Xiangtan University for
sponsorship, and the IEEE Circuits and Systems Society, the IEEE Computa-
tional Intelligence Society, and the IEEE Control Systems Society for technical
co-sponsorship. We are grateful for the technical cooperation from the Interna-
tional Neural Network Society, the European Neural Network Society, the Chi-
nese Association for Artificial Intelligence, the Japanese Neural Network Society,
the International Fuzzy Systems Association, the Asia-Pacific Neural Network
Assembly, the Fuzzy Mathematics and Systems Association of China, and the
Hunan Computer Federation. We thank the members of the Organizing Com-
mittee, the Advisory Board, and the Program Committee for their hard work in
the past 18 months. We wish to express our heartfelt appreciation to the keynote
and panel speakers, special session organizers, session chairs, reviewers, and stu-
dent helpers. Our special thanks go to the publisher, Springer, for publishing
the ICNC 2005 proceedings as three volumes of the Lecture Notes in Computer
Science series (and the FSKD 2005 proceedings as two volumes of the Lecture
Notes in Artificial Intelligence series). Finally, we thank all the authors and par-
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ticipants for their great contributions that made this conference possible and all
the hard work worthwhile.

August 2005 Lipo Wang
Ke Chen

Yew Soon Ong
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A Fast Nonseparable Wavelet Neural Network for Function
Approximation

Jun Zhang, Xieping Gao, Chunhong Cao, Fen Xiao . . . . . . . . . . . . . . . 783

A Visual Cortex Domain Model for Illusory Contour Figures
Keongho Hong, Eunhwa Jeong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789

Cognitive Science

ANN Ensemble Online Learning Strategy in 3D Object Cognition and
Recognition Based on Similarity

Rui Nian, Guangrong Ji, Wencang Zhao, Chen Feng . . . . . . . . . . . . . . 793

Design and Implementation of the Individualized Intelligent Teachable
Agent

Sung-il Kim, Sung-Hyun Yun, Dong-Seong Choi, Mi-sun Yoon,
Yeon-hee So, Myung-jin Lee, Won-sik Kim, Sun-young Lee,
Su-Young Hwang, Cheon-woo Han, Woo-Gul Lee,
Karam Lim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797



XL Table of Contents – Part I

Comparison of Complexity and Regularity of ERP Recordings Between
Single and Dual Tasks Using Sample Entropy Algorithm

Tao Zhang, Xiaojun Tang, Zhuo Yang . . . . . . . . . . . . . . . . . . . . . . . . . . . 806

Representation of a Physio-psychological Index Through Constellation
Graphs

Oyama-Higa Mayumi, Tiejun Miao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811

Neural Network Based Emotion Estimation Using Heart Rate
Variability and Skin Resistance

Sun K. Yoo, Chung K. Lee, Youn J. Park, Nam H. Kim,
Byung C. Lee, Kee S. Jeong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818

Modeling Belief, Capability and Promise for Cognitive Agents - A
Modal Logic Approach

Xinyu Zhao, Zuoquan Lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825

PENCIL: A Framework for Expressing Free-Hand Sketching in 3D
Zhan Ding, Sanyuan Zhang, Wei Peng, Xiuzi Ye,
Huaqiang Hu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835

Blocking Artifacts Measurement Based on the Human Visual System
Zhi-Heng Zhou, Sheng-Li Xie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839

A Computation Model of Korean Lexical Processing
Hyungwook Yim, Heuseok Lim, Kinam Park, Kichun Nam . . . . . . . . . 844

Neuroanatomical Analysis for Onomatopoeia and Phainomime Words:
fMRI Study

Jong-Hye Han, Wonil Choi, Yongmin Chang, Ok-Ran Jeong,
Kichun Nam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850

Cooperative Aspects of Selective Attention
KangWoo Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855

Selective Attention Guided Perceptual Grouping Model
Qi Zou, Siwei Luo, Jianyu Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867

Visual Search for Object Features
Predrag Neskovic, Leon N. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877

Agent Based Decision Support System Using Reinforcement Learning
Under Emergency Circumstances

Devinder Thapa, In-Sung Jung, Gi-Nam Wang . . . . . . . . . . . . . . . . . . . 888



Table of Contents – Part I XLI

Dynamic Inputs and Attraction Force Analysis for Visual Invariance
and Transformation Estimation

Tomás Maul, Sapiyan Baba, Azwina Yusof . . . . . . . . . . . . . . . . . . . . . . . 893

Task-Oriented Sparse Coding Model for Pattern Classification
Qingyong Li, Dacheng Lin, Zhongzhi Shi . . . . . . . . . . . . . . . . . . . . . . . . 903

Robust Face Recognition from One Training Sample per Person
Weihong Deng, Jiani Hu, Jun Guo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 915

Chinese Word Sense Disambiguation Using HowNet
Yuntao Zhang, Ling Gong, Yongcheng Wang . . . . . . . . . . . . . . . . . . . . . 925

Modeling Human Learning as Context Dependent Knowledge Utility
Optimization

Toshihiko Matsuka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933

Automatic Text Summarization Based on Lexical Chains
Yanmin Chen, Xiaolong Wang, Yi Guan . . . . . . . . . . . . . . . . . . . . . . . . . 947

A General fMRI LINEAR Convolution Model Based Dynamic
Characteristic

Hong Yuan, Hong Li, Zhijie Zhang, Jiang Qiu . . . . . . . . . . . . . . . . . . . . 952

Neuroscience Informatics, Bioinformatics, and
Bio-medical Engineering

A KNN-Based Learning Method for Biology Species Categorization
Yan Dang, Yulei Zhang, Dongmo Zhang, Liping Zhao . . . . . . . . . . . . . 956

Application of Emerging Patterns for Multi-source Bio-Data
Classification and Analysis

Hye-Sung Yoon, Sang-Ho Lee, Ju Han Kim . . . . . . . . . . . . . . . . . . . . . . 965

Nonlinear Kernel MSE Methods for Cancer Classification
L. Shen, E.C. Tan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 975

Fusing Face and Fingerprint for Identity Authentication by SVM
Chunhong Jiang, Guangda Su . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 985

A New Algorithm of Multi-modality Medical Image Fusion Based on
Pulse-Coupled Neural Networks

Wei Li, Xue-feng Zhu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 995



XLII Table of Contents – Part I

Cleavage Site Analysis Using Rule Extraction from Neural
Networks

Yeun-Jin Cho, Hyeoncheol Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1002

Prediction Rule Generation of MHC Class I Binding Peptides Using
ANN and GA

Yeon-Jin Cho, Hyeoncheol Kim, Heung-Bum Oh . . . . . . . . . . . . . . . . . . 1009

Combined Kernel Function Approach in SVM for Diagnosis of Cancer
Ha-Nam Nguyen, Syng-Yup Ohn, Jaehyun Park,
Kyu-Sik Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017

Automatic Liver Segmentation of Contrast Enhanced CT Images Based
on Histogram Processing

Kyung-Sik Seo, Hyung-Bum Kim, Taesu Park, Pan-Koo Kim,
Jong-An Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1027

An Improved Adaptive RBF Network for Classification of Left and
Right Hand Motor Imagery Tasks

Xiao-mei Pei, Jin Xu, Chong-xun Zheng, Guang-yu Bin . . . . . . . . . . . 1031

Similarity Analysis of DNA Sequences Based on the Relative Entropy
Wenlu Yang, Xiongjun Pi, Liqing Zhang . . . . . . . . . . . . . . . . . . . . . . . . . 1035

Can Circulating Matrix Metalloproteinases Be Predictors of Breast
Cancer? A Neural Network Modeling Study

H. Hu, S.B. Somiari, J. Copper, R.D. Everly, C. Heckman,
R. Jordan, R. Somiari, J. Hooke, C.D. Shriver, M.N. Liebman . . . . . 1039

Blind Clustering of DNA Fragments Based on Kullback-Leibler
Divergence

Xiongjun Pi, Wenlu Yang, Liqing Zhang . . . . . . . . . . . . . . . . . . . . . . . . . 1043

Prediction of Protein Subcellular Locations Using Support Vector
Machines

Na-na Li, Xiao-hui Niu, Feng Shi, Xue-yan Li . . . . . . . . . . . . . . . . . . . 1047

Neuroinformatics Research in China- Current Status and Future
Research Activities

Guang Li, Jing Zhang, Faji Gu, Ling Yin, Yiyuan Tang,
Xiaowei Tang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1052

Australian Neuroinformatics Research – Grid Computing and
e-Research

G.F. Egan, W. Liu, W-S. Soh, D. Hang . . . . . . . . . . . . . . . . . . . . . . . . . 1057



Table of Contents – Part I XLIII

Current Status and Future Research Activities in Clinical
Neuroinformatics: Singaporean Perspective

Wieslaw L. Nowinski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1065

Japanese Neuroinformatics Research: Current Status and Future
Research Program of J-Node

Shiro Usui . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1074

Neural Network Applications: Communications and
Computer Networks

Optimal TDMA Frame Scheduling in Broadcasting Packet Radio
Networks Using a Gradual Noisy Chaotic Neural Network

Haixiang Shi, Lipo Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1080

A Fast Online SVM Algorithm for Variable-Step CDMA Power Control
Yu Zhao, Hongsheng Xi, Zilei Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1090

Fourth-Order Cumulants and Neural Network Approach for Robust
Blind Channel Equalization

Soowhan Han, Kwangeui Lee, Jongkeuk Lee,
Fredric M. Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1100

Equalization of a Wireless ATM Channel with Simplified Complex
Bilinear Recurrent Neural Network

Dong-Chul Park, Duc-Hoai Nguyen, Sang Jeen Hong,
Yunsik Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1113

A Novel Remote User Authentication Scheme Using Interacting Neural
Network

Tieming Chen, Jiamei Cai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1117

Genetic Algorithm Simulated Annealing Based Clustering Strategy in
MANET

Xu Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1121

Neural Network Applications: Expert System and
Informatics

A Gradual Training Algorithm of Incremental Support Vector Machine
Learning

Jian-Pei Zhang, Zhong-Wei Li, Jing Yang, Yuan Li . . . . . . . . . . . . . . . 1132



XLIV Table of Contents – Part I

An Improved Method of Feature Selection Based on Concept Attributes
in Text Classification

Shasha Liao, Minghu Jiang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1140

Research on the Decision Method for Enterprise Information Investment
Based on IA-BP Network

Xiao-Ke Yan, Hai-Dong Yang, He-Jun Wang, Fei-Qi Deng . . . . . . . . 1150

Process Control and Management of Etching Process Using Data
Mining with Quality Indexes

Hyeon Bae, Sungshin Kim, Kwang Bang Woo . . . . . . . . . . . . . . . . . . . . 1160

Automatic Knowledge Configuration by Reticular Activating
System

JeongYon Shim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1170

An Improved Information Retrieval Method and Input Device Using
Gloves for Wearable Computers

Jeong-Hoon Shin, Kwang-Seok Hong . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1179

Research on Design and Implementation of the Artificial Intelligence
Agent for Smart Home Based on Support Vector Machine

Jonghwa Choi, Dongkyoo Shin, Dongil Shin . . . . . . . . . . . . . . . . . . . . . . 1185

A Self-organized Network for Data Clustering
Liang Zhao, Antonio P.G. Damiance Jr.,
Andre C.P.L.F. Carvalho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1189

A General Criterion of Synchronization Stability in Ensembles of
Coupled Systems and Its Application

Qing-Yun Wang, Qi-Shao Lu, Hai-Xia Wang . . . . . . . . . . . . . . . . . . . . . 1199

Complexity of Linear Cellular Automata over Zm

Xiaogang Jin, Weihong Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1209

Neural Network Applications: Financial Engineering

Applications of Genetic Algorithm for Artificial Neural Network Model
Discovery and Performance Surface Optimization in Finance

Serge Hayward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1214

Mining Data by Query-Based Error-Propagation
Liang-Bin Lai, Ray-I Chang, Jen-Shaing Kouh . . . . . . . . . . . . . . . . . . . 1224



Table of Contents – Part I XLV

The Application of Structured Feedforward Neural Networks to the
Modelling of the Daily Series of Currency in Circulation
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