Rajiv Khosla
Robert J. Howlett
Lakhmi C. Jain (Eds.)

Knowledge-Based
Intelligent Information
and Engineering Systems

9th International Conference, KES 2005
Melbourne, Australia, September 2005
Proceedings, Part !V

LNAI 3684

@ Springer



L 2
, T P

- Rajiv Khosla Robert J. Howlett

" Lakhmi C. Jain (Eds.) o T X

| Knowledge-Based
Intelligent Information
and Engineering Systems

Oth International Conference, KES 2005
Melbourne, Australia, September 14-16, 2005
Proceedings, Part IV

I

E200600035

@ Springer



Series Editors

Jaime G. Carbonell, Carnegie Mellon University, Pittsburgh, PA, USA
Jorg Siekmann, University of Saarland, Saarbriicken, Germany

Volume Editors

Rajiv Khosla

La Trobe University

Business Systems and Knowledge Modelling Laboratory, School of Business
Victoria 3086, Australia

E-mail: R.Khosla@1latrobe.edu.au

Robert J. Howlett

University of Brighton, School of Engineering, Engineering Research Centre
Moulsecoomb, Brighton, BN2 4GJ, UK

E-mail: r.j.howlett@bton.ac.uk

Lakhmi C. Jain

University of South Australia

School of Electrical and Information Engineering, KES Centre
Mawson Lakes Campus, Adelaide, South Australia SA 5095, Australia
E-mail: Lakhmi.Jain @unisa.edu.au

Library of Congress Control Number: 2005932202

CR Subject Classification (1998): 1.2, H.4, H.3,J.1, H.5, K.6, K .4

ISSN 0302-9743
ISBN-10 3-540-28897-X Springer Berlin Heidelberg New York
ISBN-13 978-3-540-28897-8 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable

to prosecution under the German Copyright Law.
Springer is a part of Springer Science+Business Media
springeronline.com

© Springer-Verlag Berlin Heidelberg 2005
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Olgun Computergrafik
Printed on acid-free paper SPIN: 11554028 06/3142 543210



Lecture Notes in Artificial Intelligence 3684
Edited by J. G. Carbonell and J. Sieckmann

Subseries of Lecture Notes in Computer Science



Preface

Dear delegates, friends and members of the growing KES professional community, wel-
come to the proceedings of the 9th International Conference on Knowledge-Based and
Intelligent Information and Engineering Systems hosted by La Trobe University in Mel-
bourne Australia.

The KES conference series has been established for almost a decade, and it contin-
ues each year to attract participants from all geographical areas of the world, including
Europe, the Americas, Australasia and the Pacific Rim. The KES conferences cover a
wide range of intelligent systems topics. The broad focus of the conference series is
the theory and applications of intelligent systems. From a pure research field, intelli-
gent systems have advanced to the point where their abilities have been incorporated
into many business and engineering application areas. KES 2005 provided a valuable
mechanism for delegates to obtain an extensive view of the latest research into a range
of intelligent-systems algorithms, tools and techniques. The conference also gave dele-
gates the chance to come into contact with those applying intelligent systems in diverse
commercial areas. The combination of theory and practice represented a unique oppor-
tunity to gain an appreciation of the full spectrum of leading-edge intelligent-systems
activity.

The papers for KES 2005 were either submitted to invited sessions, chaired and
organized by respected experts in their fields, or to a general session, managed by an
extensive International Program Committee, or to the Intelligent Information Hiding
and Multimedia Signal Processing (ITHMSP) Workshop, managed by an International
Workshop Technical Committee. Whichever route they came through, all papers for
KES 2005 were thoroughly reviewed. The adoption by KES of the PROSE Publication
Review and Organisation System software greatly helped to improve the transparency
of the review process and aided quality control.

In total, 1382 papers were submitted for KES 2005, and a total of 688 papers were
accepted, giving an acceptance rate of just under 50%. The proceedings, published this
year by Springer, run to more than 5000 pages. The invited sessions are a valuable fea-
ture of KES conferences, enabling leading researchers to initiate sessions that focus on
innovative new areas. A number of sessions in new emerging areas were introduced
this year, including Experience Management, Emotional Intelligence, and Smart Sys-
tems. The diversity of the papers can be judged from the fact that there were about
100 technical sessions in the conference program. More than 400 universities world-
wide participated in the conference making it one of the largest conferences in the area
of intelligent systems. As would be expected, there was good local support with the
participation of 20 Australian universities. There was a significant business presence,
provided by the involvement of a number of industry bodies, for example, CSIRO Aus-
tralia, DSTO Australia, Daewoo South Korea and NTT Japan.

KES International gratefully acknowledges the support provided by La Trobe Uni-
versity in hosting this conference. We acknowledge the active interest and support from
La Trobe University’s Vice Chancellor and President, Prof. Michael Osborne, Dean of
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the Faculty of Law and Management, Prof. Raymond Harbridge, Dean of the Faculty
of Science and Technology, Prof. David Finlay, and Head of the School of Business,
Prof. Malcolm Rimmer. KES International also gratefully acknowledges the support
provided by Emeritus Prof. Greg O’Brien.

A tremendous amount of time and effort goes into the organization of a conference
of the size of KES 2005. The KES community owes a considerable debt of gratitude to
the General Chair Prof. Rajiv Khosla and the organizing team at La Trobe University
for their huge efforts this year in bringing the conference to a successful conclusion.
As the conference increases in size each year the organizational effort needed increases
and we would like to thank Prof. Khosla and his colleagues for coping efficiently with
the largest KES conference to date.

We would like to thank the Invited Session Chairs, under the leadership and guid-
ance of Prof. Lakhmi Jain and Prof. Rajiv Khosla for producing high-quality sessions
on leading-edge topics. We would like to thank the KES 2005 International Program
Committee for undertaking the considerable task of reviewing all of the papers submit-
ted for the conference. We express our gratitude to the high-profile keynote speakers
for providing talks on leading-edge topics to inform and enthuse our delegates. A con-
ference cannot run without authors to write papers. We thank the authors, presenters
and delegates to KES 2005 without whom the conference could not have taken place.
Finally we thank the administrators, caterers, hoteliers, and the people of Melbourne
for welcoming us and providing for the conference.

We hope you found KES 2005 a worthwhile, informative and enjoyable experience.

July 2005 Bob Howlett
Rajiv Khosla
Lakhmi Jain
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