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Preface

The ongoing success of the Intelligent Data Engineering and Automated Learn-
ing (IDEAL) conference series reflects the continuing need for intelligent ap-
proaches to understanding relationships in the massive data sets which confront
the modern researcher.

From its origins in Hong Kong in 1998, this focus upon the nature of the data
has been the unifying theme of the conference, allowing it to become a key forum
for researchers to present novel approaches to data engineering and learning, and
to provide a particularly valuable opportunity for cross-disciplinary exchange of
ideas in emerging application areas. This breadth and continual evolution may be
seen in this year’s programme, with sessions devoted to data mining and knowl-
edge engineering, bioinformatics, agent technologies and financial engineering,
together with the traditional focus on learning algorithms and systems.

This volume in the Lecture Notes in Computer Science series contains ac-
cepted papers presented at IDEAL 2005, held in Brisbane, Australia, during
July 6-8, 2005. The conference received 167 submissions from throughout the
world, which were subsequently refereed by the Programme Committee and ad-
ditional reviewers. The vast majority of submissions received three independent
reviews, and for some borderline submissions an additional, fourth review was
commissioned prior to the decision being made.

In the end, 76 papers were judged to be of sufficient quality for acceptance
and inclusion in the proceedings, with a smaller set of these articles to be con-
sidered for inclusion in planned special issues of a number of major journals —
continuing a practice from recent IDEAL conferences. At the time of writing,
this arrangement had been confirmed with the International Journal of Neural
Systems, and discussions were well advanced with two other publications.

Happily, IDEAL 2005 also enjoyed a fine list of keynote speakers, with talks
by Adam Kowalczyk, Geoff McLachlan, and Mehran Sahami bringing an ideal
mix of theoretical innovation and application focus.

‘We would like to thank the International Advisory Committee and the Steer-
ing Committee for their guidance and advice, and we would particularly like to
acknowledge the work of our Programme Committee members and additional
reviewers who performed admirably under tight deadline pressures. It has been
a pleasure to work with a publisher such as Springer, and we thank them for
their ongoing professionalism and attention to detail.

We were fortunate to receive support from two Australian research organi-
zations for paper prizes (The Australian Research Council Centre for Complex
Systems) and student travel grants (The Australian Research Council Network
in Complex Open Systems). This support allowed us to recognize outstanding
contributions to the programme, and to give opportunities to young researchers
that they might not otherwise receive, and we are grateful to these sponsors.



VI Preface

Finally, we would like to acknowledge the efforts of our colleagues on the
conference Organizing Committee, administrative support from the University of
Queensland, and our respective institutions for allowing us the time to undertake
this task. We trust that you will enjoy the papers in this volume.

May 2005 Marcus Gallagher
James Hogan
Frederic Maire



General Co-chairs

Tom Downs
Hujun Yin

Organization

University of Queensland, Australia
University of Manchester, UK

International Advisory Committee

Lei Xu

Yaser Abu-Mostafa
Shun-ichi Amari
Michael Dempster
Nick Jennings
Erkki Oja

Latit M. Patnaik
Burkhard Rost

Chinese University of Hong Kong (Chair)
Caltech, USA

RIKEN, Japan

University of Cambridge, UK

University of Southampton, UK

Helsinki University of Technology, Finland
Indian Institute of Science, India
Columbia University, USA

IDEAL Steering Committee

Hujun Yin

Laiwan Chan

Nigel Allinson
Yiu-ming Cheung
Marc van Hulle

John Keane

Jimmy Lee

Malik Magdon-Ismail
Zheng Rong Yang
Ning Zhong

University of Manchester, UK (Co-chair)

Chinese University of Hong Kong, China (Co-chair)
University of Manchester, UK

Hong Kong Baptist University

K.U.Leuven, Belgium

University of Manchester, UK

Chinese University of Hong Kong, China
Rensselaer Polytechnic Institute, USA

University of Exeter, UK

Maebashi Institute of Technology, J apan

Organizing Committee

Marcus Gallagher

Tom Downs
Mikael Boden
Jennifer Hallinan
James Hogan
Frederic Maire
Gordon Wyeth

University of Queensland, Australia (Chair)

University of Queensland, Australia,
University of Queensland, Australia
University of Queensland, Australia
Queensland University of Technology, Australia
Queensland University of Technology, Australia
University of Queensland, Australia



VIII  Organization

Programme Committee

James Hogan (Co-chair) (Australia)

Frederic Maire (Co-chair) (Australia)

Nigel Allinson (UK)

Martyn Amos (UK)

Jiyuan An (Australia)

Alan Blair (Australia)
Mikael Boden (Australia)
Matthew Casey (UK)

Sheng Chen (UK)

Songcan Chen (China)
Sungzoon Cho (Korea)
Emilio Corchado (Spain)
David Corne (UK)

Robert Dale (Australia)
Zhao Yang Dong (Australia)
Tom Downs (Australia)
Richard Everson (UK)
Marcus Frean (New Zealand)
Colin Fyfe (UK)

Marcus Gallagher (Australia)
John Qiang Gan (UK)

Mark Girolami (UK)
Jennifer Hallinan (Australia)
Tony Holden (UK)

David Holye (UK)

Paul Jackway (Australia)
Gareth Jones (Ireland)

Ata Kaban (UK)

Samuel Kaski (Finland)

Additional Reviewers

Jonathan Gabbai (UK)

Nic Geard (Australia)

James Gordon (Australia)

Hisashi Handa (Japan)

John Hawkins (Australia)

Geir Hovland (Australia)

Arto Klami (Finland)

Kin Lun Law (Hong Kong, China)
Wai Yie Leong (Australia)

Carla S. Moller Levet (UK)

Irwin King (China)
Jimmy Lee (China)
Kwong S. Leung (China)
Paulo Lisboa (UK)

Simon Miles (UK)

Ajit Narayanan (UK)
David Powers (Australia)
Jose Principe (USA)
Omer Rana (UK)

Magnus Rattray (UK)
Vic Rayward-Smith (UK)
Shazia Sadiq (Australia)
Michael Small (China)
P.N. Suganthan (Singapore)
David Taniar (Australia)
Peter Tino (UK)

Marc van Hulle (Belgium)
Lipo Wang (Singapore)
Dong-Qing Wei (China)
Ian Wood (Australia)
Gordon Wyeth (Australia)
Zheng Rong Yang (UK)
Yong Xu (UK)

Hujun Yin (UK)

Du Zhang (USA)

Ning Zhong (Japan)

Bicheng Li (UK)
Jin Li (UK)
Wenye Li (Hong Kong, China)

Yong Liang (Hong Kong, China)

Brian Lovell (Australia)
Stefan Maetschke (Australia)
Janne Nikkild (Finland)
Jaakko Peltonen (Finland)
David Rohde (Australia)
Jarkko Salojérvi (Finland)



Organization X

Wing Ho Shum (Hong Kong, China)  Kai Willadsen (Australia)

Penny Sweetser (Australia) Janet Wiles (Australia)
Michael Towsey (Australia) Bo Yuan (Australia)
Jarkko Venna (Finland) Zheng Yuan (Australia)

James Watson (Australia)



Table of Contents

Data Mining and Knowledge Engineering

EXiT-B: A New Approach for Extracting Maximal Frequent Subtrees
from XML Data ...ttt
Juryon Paik, Dongho Won, Farshad Fotouhi, and Ung Mo Kim

Synthetic Environment Representational Semantics
Using the Web Ontology Language .. ...............oouuueeeno ...
Mehul Bhatt, Wenny Rahayu, and Gerald Sterling

New Rules for Hybrid Spatial Reasoning
Wenhui Li and Haibin Sun

Using Pre-aggregation for Efficient Spatial Query Processing
in Sensor Environments .. .................
Soon-Young Park and Hae-Young Bae

Model Trees for Classification of Hybrid Data Types ...................
Hsing-Kuo Pao, Shou-Chih Chang, and Yuh-Jye Lee

Finding Uninformative Features in Binary Data
Xin Wang and Ata Kabdn

Knowledge Reduction of Rough Set Based on Partition
Xiaobing Pei and Yuanzhen Wang

Multiresolution Analysis of Connectivity ..............................
Atul Sajjanhar, Guojun Lu, Dengsheng Zhang, and Tian Qi

Kernel Biased Discriminant Analysis Using Histogram Intersection Kernel
for Content-Based Image Retrieval ........................ ... ......
Lin Mei, Gerd Brunner, Lokesh Setia, and Hans Burkhardt

Unsupervised Image Segmentation
Using Penalized Fuzzy Clustering Algorithm..................... ... ...
Yong Yang, Feng Zhang, Chongzun Zheng, and Pan Lin

Multi-attributes Image Analysis for the Classification
of Web Documents Using Unsupervised Technique
Samuel W.K. Chan

Automatic Image Annotation Based on Topic-Based Smoothing. . ... .....
Xiangdong Zhou, Jianye Ye, Lian Chen, Liang Zhang, and Baile Shi



XII Table of Contents

A Focused Crawler with Document Segmentation ......................
Jaeyoung Yang, Jinbeom Kang, and Joongmin Choi

An Intelligent Grading System Using Heterogeneous Linguistic Resources
Yu-Seop Kim, Woo-Jin Cho, Jae-Young Lee, and Yu-Jin Oh

Probabilistic Data Generation for Deduplication and Data Linkage
Peter Christen

Mining Job Logs Using Incremental Attribute-Oriented Approach
Idowu O. Adewale and Reda Alhajj

Dimensional Reduction of Large Image Datasets

Using Non-linear Principal Components. ..................ooovoooo ...
Silvia S.C. Botelho, Willian Lautenschlger,
Matheus Bacelo de Figueiredo, Tania Mezzadri Centeno,
and Mauricio M. Mata

Classification by Instance-Based Learning Algorithm ...................
Yongguang Bao, Eisuke Tsuchiya, Naohiro Ishii, and Xiaoyong Du

Analysis/Synthesis of Speech Signals
Based on AbS/OLA Sinusoidal Modeling Using Elliptic Filter
Kihong Kim, Jinkeun Hong, and Jongin Lim

Robust Model Adaptation Using Mean and Variance Transformations
in Linear Spectral Domain .................. ..o
Donghyun Kim and Dongsuk Yook

Using Support Vector Machine for Modeling of Pulsed GTAW Process . . .
Xizia Huang and Shanben Chen

Design of Simple Structure Neural Voltage Regulator for Power Systems .
Mahdi Jalili-Kharaajoo

EEG Source Localization for Two Dipoles in the Brain

Using a Combined Method ............. ... ... ... ... ... ............
Zhuoming Li, Yu Zhang, Qinyu Zhang, Masatake Akutagawa,
Hirofumi Nagashino, Fumio Shichijo, and Yohsuke Kinouchi

Intelligent Control of Micro Heat Exchanger with Locally Linear Identifier
and Emotional Based Controller .................... ... ... .........
Mahdi Jalili- Kharaagjoo

Identification of Anomalous SNMP Situations Using a Cooperative
Connectionist Exploratory Projection Pursuit Model ...................
Alvaro Herrero, Emilio Corchado, and José Manuel Sdiz

. 102

109

117

125

133

141

149

. 155

. 164



Table of Contents XIII

Learning Algorithms and Systems

Neural Networks: A Replacement for Gaussian Processes? ............... 195
Matthew Lilley and Marcus Frean

A Dynamic Merge-or-Split Learning Algorithm on Gaussian Mixture

for Automated Model Selection . ..........viuiririreii i 203
Jinwen Ma and Qicai He
Bayesian Radial Basis Function Neural Network ....................... 211

Zheng Rong Yang

An Empirical Study of Hoeffding Racing for Model Selection
in k-Nearest Neighbor Classification .............oooiiiiiiiiann. 220
Flora Yu-Hui Yeh and Marcus Gallagher

Designing an Optimal Network Using the Cross-Entropy Method......... 228
Sho Nariai, Kin-Ping Hui, and Dirk P. Kroese

Generating Predicate Rules from Neural Networks ..................... 234
Richi Nayak

Iraproving Ensembles with Classificational Cellular Automata ........... 242
Petra Povalej, Mitja Lenié¢, and Peter Kokol

A Gradient BYY Harmony Learning Algorithm on Mixture of Experts
for Curve DeteCtion . . ..o ivt ittt e e 250
Zhiwu Lu, Qiansheng Cheng, and Jinwen Ma

A Novel Anomaly Detection Using Small Training Sets ................. 258
Qingbo Yin, Liran Shen, Rubo Zhang, and Xueyao Li

Induction of Linear Decision Trees
with Real-Coded Genetic Algorithms and k-D Trees .................... 264
Sai-cheong Ng and Kwong-sak Leung

Intelligent Predictive Control of a 6-Dof Robotic Manipulator

with Reliability Based Performance Improvement ...................... 272
Ahmet Akbas

Sequential Search for Decremental Edition ... 280
José A. Olvera-Lopez, J. Ariel Carrasco-Ochoa,
and José Fco. Martinez- Trinidad

Bearing Similarity Measures for Self-organizing Feature Maps............ 286
Narongdech Keeratipranon and Frederic Maire

Efficient Spatial Clustering Algorithm Using Binary Tree................ 294
Mohsin Ali, Xue Li, and Zhao Yang Dong



X1V Table of Contents

Cluster Analysis of High-Dimensional Data: A Case Study
Richard Bean and Geoff McLachlan

Universal Clustering with Family of Power Loss Functions
in Probabilistic Space ..........iiiii e 311
Viadimir Nikulin

Circular SOM for Temporal Characterisation
of Modelled Gene EXPressions .. .......oouuuiieinienennenenennenenas 319
Carla S. Moller-Levet and Hujun Yin

Recursive Self-organizing Map as a Contractive Iterative Function System . 327
Peter Tino, Igor Farka$, and Jort van Mourik

Differential Priors TOr Blastic INGESL. « 5 ¢ o6 5 506005555 06 oo 50505 28005 51 0 5080 6 0 sm o & i 335
Miguel A. Carreira-Perpindn, Peter Dayan, and Geoffrey J. Goodhill

Graphics Hardware Implementation
of the Parameter-Less Self-organising Map
Alexander Campbell, Erik Berglund, and Alexander Streit

Weighted SOM-Face: Selecting Local Features for Recognition
from Individual Face Image
Xiaoyang Tan, Jun Liu, Songcan Chen, and Fuyan Zhang

SOM-Based Novelty Detection Using Novel Data
Hyoung-joo Lee and Sungzoon Cho

Multi-level Document Classifications with Self-organising Maps .......... 367
Huilin Ye

Bioinformatics

Predictive Vaccinology: Optimisation of Predictions
Using Support Vector Machine Classifiers ............................. 375
Ivana Bozic, Guang Lan Zhang, and Viadimir Brusic

Evolving Neural Networks for the Classification

of Malignancy Associated Changes ............. ... ... 382
Jennifer Hallinan

Matching Peptide Sequences with Mass Spectra........................ 390
K.W. Lau, B. Stapley, S. Hubbard, and H. Yin

Extraction by Example: Induction of Structural Rules for the Analysis

of Molecular Sequence Data from Heterogeneous Sources................ 398
Olivo Miotto, Tin Wee Tan, and Viadimir Brusic

A Multi-population x? Test Approach to Informative Gene Selection ... .. 406

Jun Luo and Jinwen Ma



Table of Contents

Gene Selection of DNA Microarray Data
Based on Regularization Networks
Xin Zhou and Kezhi Mao

Application of Mixture Models to Detect Differentially Expressed Genes . .
Liat Ben-Tovim Jones, Richard Bean, Geoff McLachlan,
and Justin Zhu

A Comparative Study of Two Novel Predictor Set Scoring Methods
Chia Huey Ooi and Madhu Chetty

Deriving Matrix of Peptide-MHC Interactions in Diabetic Mouse
by iGenetic AIGOTICHIL v cwmemsmasms @msme s sms @508 58055 @5 5580 86556 5 555 6

Menaka Rajapakse, Lonce Wyse, Bertil Schmidt, and Vladimir Brusic

SVM Based Prediction of Bacterial Transcription Start Sites
James Gordon and Michael Towsey

Exploiting Sequence Dependencies in the Prediction

of Peroxisomal Proteins........... ... ... . i
Mark Wakabayashi, John Hawkins, Stefan Maetschke,
and Mikael Bodén

Protein Fold Recognition Using Neural Networks
and Support Vector Machines .............. ... i,
Nan Jiang, Wendy Xinyu Wu, and Ian Mitchell

Agents and Complex Systems

Support Tool for Multi-agent Development .. ..........................
Hyunsang Youn, Sungwook Hwang, Heeyong Youn, and Eunseok Lee

A Hybrid Agent Architecture for Modeling Autonomous Agents
N SAGE . .o

Amina Tarig, Amna Basharat, H. Farooq Ahmad, Hiroki Suguri,
and Arshad Ali

Toward Transitive Dependence in MAS . ... ... ... .. .. ...
Bo An, Chunyan Miao, Lianggui Tang, Shuangqing Li,
and Daijie Cheng

An Architecture for Multi-agent Based Self-adaptive System
in: Mobile EnVITONINENT: & w5 niws 6555055555 55505 85 560 000 570 tmsvsiaro minon ornce
Seunghwa Lee, Jehwan Oh, and Eunseok Lee

Autonomous and Dependable Recovery Scheme
in UPnP Network Settings .............o i

Youngsoo Choi, Sanguk Noh, Kyunghee Choi, and Gihyun Jung

XV



XVI Table of Contents

A Transitive Dependence Based Social Reasoning Mechanism

for Coalition Formation ............. .o i,
Bo An, Chunyan Miao, Lianggui Tang, Shuangging Lz,
and Daijie Cheng

A Multi-agent Based Context Aware Self-healing System
Jeongmin Park, Hyunsang Youn, and Eunseok Lee

Combining Influence Maps and Cellular Automata
for Reactive Game Agents .. simswsiscusims snimysasmesss@nsms@ssus
Penelope Sweetser and Janet Wiles

Patterns in Complex Systems Modeling
Janet Wiles and James Watson

Global Optimization Using Evolutionary Algorithm
Based on Level Set Evolution and Latin Square........................
Yuping Wang, Jinling Du, and Chuangyin Dang

Co-evolutionary Rule-Chaining Genetic Programming ..................
Wing-Ho Shum, Kwong-sak Leung, and Man-Leung Wong

A Dynamic Migration Model for Self-adaptive Genetic Algorithms .......
K.G. Srinivasa, K. Sridharan, P. Deepa Shenoy, K.R. Venugopal,
and Lalit M. Patnaik

Financial Engineering

A Multicriteria Sorting Procedure for Financial Classification Problems:
The Case of Business Failure Risk Assessment
Ceyhun Araz and Irem Ozkarahan

Volatility Modelling of Multivariate Financial Time Series
by Using ICA-GARCH Models ... ..ot
Edmond H.C. Wu and Philip L.H. Yu

Volatility Transmission Between Stock and Bond Markets:
Evidence from US and Australia: ;s uems ssis ssewmsnssnpmsins smsmmensmass
Victor Fang, Vincent C.S. Lee, and Yee Choon Lim

A Machine Learning Approach to Intraday Trading
on Foreign Exchange Markets ............ .. .. .. .. i,
Andrei Hryshko and Tom Downs

Author Index



