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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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Hüseyin Göksu, Mehmet Ali Kaya, Ali Kökçe . . . . . . . . . . . . . . . . . . . . 618

Using SOFM to Improve Web Site Text Content
Sebast́ıan A. Rı́os, Juan D. Velásquez, Eduardo S. Vera,
Hiroshi Yasuda, Terumasa Aoki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622

Online Support Vector Regression for System Identification
Zhenhua Yu, Xiao Fu, Yinglu Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627

Optimization of PTA Crystallization Process Based on Fuzzy GMDH
Networks and Differential Evolutionary Algorithm

Wenli Du, Feng Qian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631

An Application of Support Vector Machines for Customer Churn
Analysis: Credit Card Case

Sun Kim, Kyung-shik Shin, Kyungdo Park . . . . . . . . . . . . . . . . . . . . . . . 636

e-NOSE Response Classification of Sewage Odors by Neural Networks
and Fuzzy Clustering
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Peter Tiňo, Igor Farkaš . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676

Evolutionary Learning

Quantum Reinforcement Learning
Daoyi Dong, Chunlin Chen, Zonghai Chen . . . . . . . . . . . . . . . . . . . . . . . 686

Characterization of Evaluation Metrics in Topical Web Crawling Based
on Genetic Algorithm

Tao Peng, Wanli Zuo, Yilin Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690

A Novel Quantum Swarm Evolutionary Algorithm for Solving 0-1
Knapsack Problem

Yan Wang, Xiao-Yue Feng, Yan-Xin Huang, Wen-Gang Zhou,
Yan-Chun Liang, Chun-Guang Zhou . . . . . . . . . . . . . . . . . . . . . . . . . . . . 698

An Evolutionary System and Its Application to Automatic Image
Segmentation

Yun Wen Chen, Yan Qiu Chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705

Incorporating Web Intelligence into Website Evolution
Jang Hee Lee, Gye Hang Hong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 710

Evolution of the CPG with Sensory Feedback for Bipedal Locomotion
Sooyol Ok, DuckSool Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714

Immunity-Based Genetic Algorithm for Classification Rule Discovery
Ziqiang Wang, Dexian Zhang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727

Dynamical Proportion Portfolio Insurance with Genetic Programming
Jiah-Shing Chen, Chia-Lan Chang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735



XL Table of Contents – Part II

Evolution of Reactive Rules in Multi Player Computer Games Based
on Imitation

Steffen Priesterjahn, Oliver Kramer, Alexander Weimer,
Andreas Goebels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744

Combining Classifiers with Particle Swarms
Li-ying Yang, Zheng Qin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 756

Adaptive Normalization Based Highly Efficient Face Recognition Under
Uneven Environments

Phill Kyu Rhee, InJa Jeon, EunSung Jeong . . . . . . . . . . . . . . . . . . . . . . 764

Artificial Immune Systems

A New Detector Set Generating Algorithm in the Negative Selection
Model

Xinhua Ren, Xiufeng Zhang, Yuanyuan Li . . . . . . . . . . . . . . . . . . . . . . . 774

Intrusion Detection Based on ART and Artificial Immune Network
Clustering

Fang Liu, Lin Bai, Licheng Jiao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780

Nature-Inspired Computations Using an Evolving Multi-set of Agents
E.V. Krishnamurthy, V.K. Murthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784

Adaptive Immune Algorithm for Solving Job-Shop Scheduling Problem
Xinli Xu, Wanliang Wang, Qiu Guan . . . . . . . . . . . . . . . . . . . . . . . . . . . 795

A Weather Forecast System Based on Artificial Immune System
Chunlin Xu, Tao Li, Xuemei Huang, Yaping Jiang . . . . . . . . . . . . . . . . 800

A New Model of Immune-Based Network Surveillance and Dynamic
Computer Forensics

Tao Li, Juling Ding, Xiaojie Liu, Pin Yang . . . . . . . . . . . . . . . . . . . . . . 804

A Two-Phase Clustering Algorithm Based on Artificial Immune Network
Jiang Zhong, Zhong-Fu Wu, Kai-Gui Wu, Ling Ou, Zheng-Zhou Zhu,
Ying Zhou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814

Immune Algorithm for Qos Multicast Routing
Ziqiang Wang, Dexian Zhang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 822

IFCPA: Immune Forgetting Clonal Programming Algorithm for Large
Parameter Optimization Problems

Maoguo Gong, Licheng Jiao, Haifeng Du, Bin Lu, Wentao Huang . . 826



Table of Contents – Part II XLI

A New Classification Method for Breast Cancer Diagnosis: Feature
Selection Artificial Immune Recognition System (FS-AIRS)

Kemal Polat, Seral Sahan, Halife Kodaz, Salih Günes . . . . . . . . . . . . . 830
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Ludv́ık Tesař, Daniel Smutek, Jan Jiskra . . . . . . . . . . . . . . . . . . . . . . . . 841

Improving Nearest Neighbor Classification with Simulated Gravitational
Collapse

Chen Wang, Yan Qiu Chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845



LVI Table of Contents – Part III

Evolutionary Computation and Rough Set-Based Hybrid Approach to
Rule Generation

Lin Shang, Qiong Wan, Zhi-Hong Zhao, Shi-Fu Chen . . . . . . . . . . . . . 855

Assessing the Performance of Several Fitness Functions in a Genetic
Algorithm for Nonlinear Separation of Sources
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