Panagiotis Chountas, Ilias Petrounias and Janusz Kacprzyk (Eds.)

Intelligent Techniques and Tools for Novel System Architectures



Studies in Computational Intelligence, Volume 109

Editor-in-chief

Prof. Janusz Kacprzyk

Systems Research Institute
Polish Academy of Sciences

ul. Newelska 6

01-447 Warsaw

Poland

E-mail: kacprzyk@ibspan.waw.pl

Further volumes of this series can be found on our
homepage: springer.com

Vol. 86. Zbigniew Les and Mogdalena Les
Shape Understanding Systems, 2008
ISBN 978-3-540-75768-9

Vol. 87. Yuri Avramenko and Andrzej Kraslawski
Case Based Design, 2008
ISBN 978-3-540-75705-4

Vol. 88. Tina Yu, David Davis, Cem Baydar and Rajkumar
Roy (Eds.)

Evolutionary Computation in Practice, 2008

ISBN 978-3-540-75770-2

Vol. 89. Ito Takayuki, Hattori Hiromitsu, Zhang Minjie
and Matsuo Tokuro (Eds.)

Rational, Robust, Secure, 2008

ISBN 978-3-540-76281-2

Vol. 90. Simone Marinai and Hiromichi Fujisawa (Eds.)
Machine Learning in Document Analysis

and Recognition, 2008

ISBN 978-3-540-76279-9

Vol. 91. Horst Bunke, Kandel Abraham and Last Mark (Eds.)
Applied Pattern Recognition, 2008
ISBN 978-3-540-76830-2

Vol. 92. Ang Yang, Yin Shan and Lam Thu Bui (Eds.)
Success in Evolutionary Computation, 2008
ISBN 978-3-540-76285-0

Vol. 93. Manolis Wallace, Marios Angelides and Phivos
Mylonas (Eds.)

Advances in Semantic Media Adaptation and
Personalization, 2008

ISBN 978-3-540-76359-8

Vol. 94. Arpad Kelemen, Ajith Abraham and Yuehui Chen
(Eds.)

Computational Intelligence in Bioinformatics, 2008

ISBN 978-3-540-76802-9

Vol. 95. Radu Dogaru

Systematic Design for Emergence in Cellular Nonlinear
Networks, 2008

ISBN 978-3-540-76800-5

Vol. 96. Aboul-Ella Hassanien, Ajith Abraham and Janusz
Kacprzyk (Eds.)

Computational Intelligence in Multimedia Processing:
Recent Advances, 2008

ISBN 978-3-540-76826-5

Vol. 97. Gloria Phillips-Wren, Nikhil Ichalkaranje and
Lakhmi C. Jain (Eds.)

Intelligent Decision Making: An AI-Based Approach, 2008
ISBN 978-3-540-76829-9

Vol. 98. Ashish Ghosh, Satchidananda Dehuri and Susmita
Ghosh (Eds.)

Multi-Objective Evolutionary Algorithms for Knowledge
Discovery from Databases, 2008

ISBN 978-3-540-77466-2

Vol. 99. George Meghabghab and Abraham Kandel
Search Engines, Link Analysis, and User’s Web Behavior,
2008

ISBN 978-3-540-77468-6

Vol. 100. Anthony Brabazon and Michael O’Neill (Eds.)
Natural Computing in Computational Finance, 2008
ISBN 978-3-540-77476-1

Vol. 101. Michael Granitzer, Mathias Lux and Marc Spaniol
(Eds.)

Multimedia Semantics - The Role of Metadata, 2008

ISBN 978-3-540-77472-3

Vol. 102. Carlos Cotta, Simeon Reich, Robert Schaefer and
Antoni Ligeza (Eds.)

Knowledge-Driven Computing, 2008

ISBN 978-3-540-77474-7

Vol. 103. Devendra K. Chaturvedi

Soft Computing Techniques and its Applications in Electrical
Engineering, 2008

ISBN 978-3-540-77480-8

Vol. 104. Maria Virvou and Lakhmi C. Jain (Eds.)
Intelligent Interactive Systems in Knowledge-Based
Environment, 2008

ISBN 978-3-540-77470-9

Vol. 105. Wolfgang Guenthner

Enhancing Cognitive Assistance Systems with Inertial
Measurement Units, 2008

ISBN 978-3-540-76996-5

Vol. 106. Jacqueline Jarvis, Dennis Jarvis, Ralph Rénnquist
and Lakhmi C. Jain (Eds.)

Holonic Execution: A BDI Approach, 2008

ISBN 978-3-540-77478-5

Vol. 107. Margarita Sordo, Sachin Vaidya and Lakhmi C. Jain
(Eds.)

Advanced Computational Intelligence Paradigms

in Healthcare - 3, 2008

ISBN 978-3-540-77661-1

Vol. 108. Vito Trianni
Evolutionary Swarm Robotics, 2008
ISBN 978-3-540-77611-6

Vol. 109. Panagiotis Chountas, Ilias Petrounias and Janusz
Kacprzyk (Eds.)

Intelligent Techniques and Tools for Novel System
Architectures, 2008

ISBN 978-3-540-77621-5



Panagiotis Chountas
Ilias Petrounias
Janusz Kacprzyk
(Eds.)

Intelligent Techniques
and Tools for Novel System
Architectures

With 192 Figures and 89 Tables

@ Springer



Dr. Panagiotis Chountas
Harrow School of Computer Science
The University of Westminster
Watford Road

Northwick Park

London HA1 3TP

UK

chountp@wmin.ac.uk

Prof. Janusz Kacprzyk
Systems Research Institute
Polish Academy of Sciences
Ul Newelska 6

01-447 Warsaw

Poland
kacprzyk@ibspan.waw.pl

ISBN 978-3-540-77621-5

Dr. Ilias Petrounias

School of Informatics

The University of Manchester
Oxford Road

Manchester M13 9PL

UK
Ilias.Petrounias@manchester.ac.uk

e-ISBN 978-3-540-77623-9

Studies in Computational Intelligence ISSN 1860-949X

Library of Congress Control Number: 2008920251

(© 2008 Springer-Verlag Berlin Heidelberg

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, reuse of illustrations, recitation, broad-
casting, reproduction on microfilm 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-Verlag. Violations are liable to prosecution under the German Copyright Law.

The use of general descriptive names, registered names, trademarks, etc. in this publication does not
imply, even in the absence of a specific statement, that such names are exempt from the relevant

protective laws and regulations and therefore free for general use.

Cover design: Deblik, Berlin, Germany
Printed on acid-free paper

987654321

springer.com



Foreword

The purpose of this volume is to foster and present new directions and solu-
tions in broadly perceived intelligent systems. The emphasis is on constructive
approaches that can be of utmost important for a further progress and imple-
mentability.

The volume is focused around a crucial prerequisite for developing and
implementing intelligent systems, namely to computationally represent and
manipulate knowledge (both theory and information), augmented by an abil-
ity to operationally deal with large-scale knowledge bases, complex forms of
situation assessment, sophisticated value-based modes of reasoning, and au-
tonomic and autonomous system behaviours.

These challenges exceed the capabilities and performance capacity of cur-
rent open standards, approaches to knowledge representation, management
and system architectures. The intention of the editors and contributors of
this volume is to present tools and techniques that can help in filling this gap.

New system architectures must be devised in response to the needs of
exhibiting intelligent behaviour, cooperate with users and other systems in
problem solving, discovery, access, retrieval and manipulation of a wide variety
of “data” and knowledge, and reason under uncertainty in the context of a
knowledge-based economy and society.

This volume provides a source wherein academics, researchers, and prac-
titioners may derive high-quality, original and state-of-the-art papers describ-
ing theoretical aspects, systems architectures, analysis and design tools and
techniques, and implementation experiences in intelligent systems where in-
formation and knowledge management should be mainly characterised as a
net-centric infrastructure riding on the fifth wave of “distributed intelligence.”

An urgent need for editing such a volume has occurred as a result of
vivid discussions and presentations at the “IEEE-IS’ 2006 — The 2006 Third
International IEEE Conference on Intelligent Systems” held in London, UK, at
the University of Westminster in the beginning of September, 2006. They have



VI Foreword

triggered our editorial efforts to collect many valuable inspiring works written

by both conference participants and other experts in this new and challenging
field.

LONDON P. Chountas

2007 1. Petrounias
J. Kacprzyk
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