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Foreword

As a longtime participant in CSTST conferences and as a close friend and admirer of Professor Yasuhiko
Dote, | am pleased to have an opportunity to share my thoughts on soft computing with the readers of this
Volume.

Science deals not with reality but with models of reality. In large measure, scientific progress is
driven by the need for better models of reality. What is not widely recognized is that it is this need that mo-
tivated the genesis of soft computing and continues to spur its progress and development. In the following,
| will elaborate on this point, with emphasis on the role of fuzzy logic in construction of better models of re-
ality.

Generally, a model, M(S), of a system, S, is described in a language, L—call it a modelization lan-
guage—which is a branch of mathematics. Familiar examples are the language of differential equations, the
language of difference equations and the language of probability theory. An important metric of M(S) in re-
lation to S is its cointension, C(M(S), S). Cointension is a qualitative measure of the proximity—in some spe-
cified sense of proximity—of M(S) to S. A model, M(S), is cointensive if its cointension in relation to S is
high.

The cointensive power of L in relation to a system, S, is a qualitative measure of the capability of L to
serve as a basis for construction of cointensive models of S. More generally, the cointensive power of L in
relation to a class of systems, S*, is the capability of L to serve as a basis for construction of cointensive
models of systems in S*—call it a domain of L. A language, L, is cointensive in relation to S* if its cointensive
power in relation to S* is high. To illustrate, the language of linear differential equations is cointensive for li-
near electrical networks but not for relay networks or for finite-state systems.

Let (Ly,L,) be a combination of L; and L,, with the understanding that (L;,L,)—call it a coalition of L,
and L,—is more general than either L, or L, in isolation. As an illustration, if L, is the language of difference
equations and L, is the language of differential equations, then (L, L,)—the language of difference—
differential equations—is more general than either the language of difference equations or the language of
differential equations. By virtue of greater generality of (Ly,L,), the cointensive power of the coalition of
L, and L, is at least as high, and generally significantly higher than the cointensive powers of L; and L, in iso-
lation. In short, coalition of modelization languages enhances cointensive power and enlarges the domain of
coalition.

In this perspective, soft computing may be viewed as a coalition of fuzzy logic, neurocomputing, evo-
lutionary computing and probabilistic computing. Viewed as a modelization language, the enhanced cointen-
sive power and the enlarged domain of soft computing is its principal raison d'etre. Soft computing is an
open coalition in the sense that any methodology may be added to it.

Within soft computing, each of its members has a special role to play. The domain of fuzzy logic is
the class of systems in which imprecision, uncertainty, incompleteness of information and partiality of truth
play prominent roles. The domain of neurocomputing is the class of nonlinear self-learning systems which
lend themselves to representation as systems with a connectionist architecture, such as multilayer networks.
Evolutionary computing is a model-improvement language which employs systematized random search. The
domain of probabilistic computing is the class of systems in which randomness plays an important role. The
guiding principle of soft computing is: For best results in system design, members of the soft computing coa-
lition should be used in combination rather than in stand-alone mode. In applications of soft computing, the
most widely used combinations are neuro-fuzzy and fuzzy-genetic.

Insofar as fuzzy logic is concerned, it has a feature which is of particular importance. Most specifi-
cally, fuzzy logic (FL) may be employed to generalize any bivalent-logic-based theory, T, through what is re-
ferred to as FL-generalization. FL-generalization involves addition to T of concepts and techniques drawn
from fuzzy logic, in particular the concept of a fuzzy set—a class with a fuzzy boundary. Most human con-
cepts and perceptions fall into this category. FL-generalization of T results in a theory which is labeled as
fuzzy T. Familiar examples are fuzzy set theory, fuzzy arithmetic, fuzzy control, etc. What is important to
note is that FL-generalization involves addition to, rather than replacement of, concepts and techniques in T.
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By construction, the cointensive power of fuzzy T is at least as great as, and generally significantly greater
than, the cointensive power of T. This is one of the principal contributions of fuzzy logic.

Over the years, CSTST conferences have contributed in many important ways to the advancement of
soft computing and a better understanding of what it is and what it has to offer. The papers presented at
CSTST'08 constitute an important step in the same direction. In addition, they serve to throw much light on
the relationship between soft computing and rough set theory—an important theory which was initiated by
the eminent scientist, the late Professor Z. Pawlak, and developed further by some of the prominent con-
tributors to this Volume.

Lotfi A. Zadeh, Honorary Chair, CSTST 2008
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Welcome Message

Soft Computing (SC) has an evolving collection of methodologies, which is aimed to exploit tolerance for
imprecision uncertainty, and partial truth to achieve robustness, tractability, and low cost. SC provides at-
tractive opportunity to represent the ambiguity in human thinking with real life uncertainty. Fuzzy logic (FL),
Neural Networks (NN), and Evolutionary Computation (EC) were the core methodologies of soft computing.
Later chaos computing, fractal theory, wavelet transformation, cellular automaton, percolation models, and
immune network theory were added to enhance soft computing. However, they should not be viewed as
competing with each other, but synergistic and complementary, instead. SC was actually the combination or
fusion of each methodology which yielded new computational capabilities (hybrid systems). Soft computing
is currently causing a paradigm shift (breakthrough) in science and technology.

The stage for the Fifth IEEE/ACM International Conference on Soft Computing as Transdisciplinary Science
and Technology (CSTST'08) has been set. This edition is dedicated to commemorate the memory of Professor
Yasuhiko Dote, Founding Chair of WSTST series of meetings. In essence, CSTST'08 is built on the success of
the previous four events held in Muroran, Japan namely the IEEE International Workshop on Neuro Fuzzy
Control, in 1993; IEEE International Workshop on Soft Computing in Industry, in 1996, the IEEE International
Workshop on Soft Computing in Industry, in 1999 and International Workshop on Soft Computing as Trans-
disciplinary Science and Technology (WSTST’2005). CSTST'08 is hosted by Université de Cergy Pontoise,
France and is technically co-sponsored by IEEE Systems Man and Cybernetics Society, ACM SIGAPP (French
Chapter), IEEE French Section, World Federation on Soft Computing, European Society for Fuzzy Logic and
Technology and International Fuzzy Systems Association. On behalf of the CSTST’08 program committee, we
wish to extend a very warm welcome to this edition in Cergy-Pontoise/Paris, France. The conference pro-
gram committee has organized an exciting and invigorating program comprising presentations from distin-
guished experts in the field, and important and wide-ranging contributions on state-of-the-art research that
provide new insights into current cutting edge results on ‘Soft Computing as Transdisciplinary Science and
Technology’.

This year, we received over 212 regular submissions and we are really gratified by the international diver-
sity of this conference: authors of submitted work hail from no less than 30 countries including Vietnam,
Egypt, Bulgaria, Turkey, Russia, Netherlands, Austria, Malaysia, Sweden, Croatia, Kuwait, Cyprus, Belgium,
Estonia, Latvia, Lebanon, Macedonia, Singapore, Argentina, United Arab Emirates, Thailand, Ukraine, Hun-
gary, Ireland, Czech, Republic, Spain, Norway, Taiwan, Canada, Libya, Romania, Mexico, Greece, Brazil, Paki-
stan, Germany, Australia, Tunisia, India, United States of America, Italy, Korea, Poland, Algeria, Japan, United
Kingdom, Iran, China, Portugal, and France. The technical program of CSTST'08 conference comprises of 63
papers. The conference program committee had a very challenging task of choosing high quality submis-
sions. Each paper was peer reviewed by at least three or more independent referees of the program com-
mittee and the papers were selected based on the referee recommendations. The papers offer stimulating
insights into emerging intelligent technologies and their applications in Internet security, chance discovery,
humanized computational intelligence, web intelligence, data mining, image processing, swarm intelligence,
optimization and so on.

Similarly, after a peer review, 46 papers were selected for oral presentation in the following workshops:
¢ Workshop on Automated and Autonomous Sensor Networks (AASN)
e Workshop on Autonomous & Autonomic Software-based Systems (ASBS)
e Workshop on Context-Aware Mobile Learning (CAML)
¢ Workshop on Computational Intelligence in Medical Imaging (CIMI)
e Workshop of Doctoral Students (DS)
e Workshop Fuzzy is Scalable: Managing Huge Databases Using Fuzzy Methods (FiS)
e Workshop on Applied Ontologies in Distributed Systems (WAQODS)
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The conference and workshop sessions are scheduled to allow participants to choose among parallel ses-
sions. We also offer two tutorials during which presenters will distill the essence of their topics into half-day
tutorials. This edition of CSTST’08 is blessed to have the presence of the following plenary speakers:

Yukio Ohsawa, The University of Tokyo, Japan
Yuzuru Tanaka, Hokkaido University, Japan
Hisao Ishibuchi, Osaka Prefecture University, Japan

The success of this year's meeting is due to the hard work and effort of many people. We would like to
express our sincere thanks to the members of the local organizing committee. We thank the members of the
program committee and external reviewers for their timely evaluation of the submitted papers. We are very
grateful to several institutions and corporations for their sponsorship and assistance. Finally, we hope that
you will find these proceedings to be a valuable resource in your professional, research, and educational ac-
tivities whether you are a student, academic, researcher, or a practicing professional.

General and Program Chairs

Youakim Badr, Ajith Abraham, Yukio Ohsawa

Richard Chbeir, Fernando Ferri, Dominique Laurent, Mario Koeppen
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Workshop Editorial Messages

Workshop on Automated and Autonomous Sensor Networks

Thanks to technological advances, wired and wireless sensor networks are attracting an increasing atten-
tion that promotes their large-scale deployments in many applications, such as environmental monitoring,
military surveillance, and scientific exploration. Continuous improvements are motivating works in address-
ing specific sensor network issues spanning hardware, network protocols, architecture, operating systems,
and applications. Furthermore, emergent needs to fulfil a variety of heterogeneous requirements are high-
lighting the importance of multidisciplinary networks that control their processing and manage their re-
sources by means of self-organizing techniques. These techniques particularly require sharing the decision-
making process over hundreds of low-power, short lifetimes sensors. The achievement of this goal is still fac-
ing an urgent and challenging question on how to provide these spatially distributed sensors with reasonable
autonomy that help them in performing the right action, at the right time for the sake of fulfilling current re-
quirements while increasing the lifetime of the entire sensor network and guaranteeing reliable and endur-
ing pathway communications. Automating the sensor network activities is also an urgent and challenging is-
sue especially that commonly sensing devices are operating unattended in remote and hostile areas where
manual maintenance is nearly impossible. Since predefined and late decisions do not help much in improving
the efficiency of networked sensing devices, automation and autonomy are very important mechanisms in
addressing upcoming developments that target multi-services, collaborating, or competing sensor networks.
To reach these goals, we have launched the first International Workshop on Automated and Autonomous
Sensor Networks seeking novel ideas in these topics.

This first edition of the AASN workshop includes six accepted papers. We seize this opportunity to thank the TPC
members and the reviewers who have contributed to the thorough reviewing process.

AASN Chairs,
Nafad Jabeur, Dhofar University, Oman
Youssef Iraqi, Dhofar University, Oman

ASBS: Workshop on Autonomous and Autonomic Software-Based Systems

Autonomous and autonomic software-based systems are merging as a hot research topic. Autonomous
software are self-contained and capable of making independent decisions, and taking actions to satisfy in-
ternal goals based upon their perceived environment.

To be autonomic, a system must know itself as well as its boundaries and environment, configure and re-
configure itself, continually optimize itself, recover or heal from malfunction, protect itself, and functions in
a heterogeneous world—while keeping its complexity hidden from the user. Therefore, the inherent proper-
ties and complexity of autonomous software pose new challenges throughout software lifecycle. For exam-
ples, architects and designers need new or specific architectural and design models and languages support-
ing design and implementation of autonomous software. Middleware and languages must integrate
adequate properties facilitating autonomous software implementation. In addition, as autonomous software
operate always in critical environment, it is necessary to be able to evaluate effects generated by software
actions.

ASBS'2008 workshop covers a wide range of topics in Autonomous & Autonomic Software-based systems.
ASBS'2008 in conjunction with CSTST'2008 provides an excellent opportunity for researchers to exchange
leading-edge research in the dynamic field of Autonomous & Autonomic systems in general.
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Seven papers were selected for presentation in this workshop. They cover both theoretical and practical
aspects of autonomous and autonomic systems.

The organizers would like to thank the program committee members for the time they spent for reviewing
and providing valuable remarks and comments to the authors.

ASBS 2008 Chairs,
Abdelhak-Djamel Seriai, Université de Montpellier 2, France
Salim Ferraz, Alcatel-Lucent, France
Soraya Kouadri Mostéfaoui, The British Open University, United Kingdom

Workshop on Context-Aware Mobile Learning

As mobile technologies become widespread, new challenges are facing the research community to de-
velop lightweight learning services capable of providing content tailored to the learner's context, current ac-
tivity, preferences, and competency. Mobile learners expect to access such learning services from various
ubiquitous setups (workplace, home, on the move, etc.) under different operational environments. It is
therefore necessary to design such learning services with a certain degree of pro-activity that allows sensing
both system-centric and user-centric context and act accordingly for better personalization of the learning
task. We believe that many research efforts need to be accomplished to build such intelligent m-learning
systems. Indeed many existing systems have been designed with focus on technological aspects only, while
they should equally address the knowledge aspects of mobile learning. In particular, several obstacles still
hinder personalization of mobile learning services, such as: (i) current mobile learning services act as passive
components rather than active components that can be embedded with context awareness mechanismes, (ii)
existing approaches for service discovery neglect contextual information on surrounding environment, and
(iii) lack of theory and models for m-learning design. The aim of this workshop is to advance the state-of-the-
art in m-learning theories and design, context-awareness in m-learning, and knowledge management for m-
learning. The main goal is to provide a forum for researchers and practitioners to present and discuss their
research and experience in this field. Seven papers were selected for presentation in this workshop. They
cover both theoretical and practical aspects of m-learning systems.

The workshop co-chairs would like to thanks the members of the Program Committee for their time, valu-
able work in the reviewing process, and constructive comments to the workshop authors. We also would like
to thank the CSTST conference chairs for giving us the opportunity to organize this workshop.

CAML Chairs,
Rachid Benlamri, Lakehead University, Ontario, Canada
Jawad Berri, Khalifa University, United Arab Emirates

Workshop on Computational Intelligence in Medical Imaging

Nowadays medical imaging provides major aid in many branches of medicine and enables and facilitates
the capture, transmission and analysis of medical images as well as provides assistance towards medical di-
agnoses. Medical imaging is still on the rise with new imaging modalities being added and continuous im-
provements of devices' capabilities. Recently, computational intelligence techniques (such as neural net-
works or fuzzy logic) have been employed in various applications in the area of medical imaging. Approaches

- XXiii -



based on computational intelligence have been shown to be advantageous compared to classical ap-
proaches, in particular when classical solutions are hard or impossible to formulate and analyse.

After a successful session at the IEEE Symposium Computational Intelligence in Image and Signal Process-
ing (CIISP) last year, this is the First Int. Workshop on Computational Intelligence in Medical Imaging (CIMI)
which provides a compilation of the latest trends and developments in this field. All submissions to the
workshop were rigorously reviewed by 4 expert reviewers each. Finally the best 8 of the 17 submissions
were selected for inclusion in the workshop and it is the revised version of these contributions that are com-
piled in this volume.

As workshop organisers we are grateful to the authors and reviewers as well as to the organisers of the In-
ternational Conference on Soft Computing as Transdisciplinary Science and Technology (CSTST) in conjunc-
tion with which the CIMI workshop is run.

CIMI Chairs,
Gerald Schaefer, Aston University, UK
M. Emre Celebi, Louisiana State University, USA
Marina Chukalina Russian Academy of Sciences, Russia
Dmitry Nikolaev, Russian Academy of Sciences, Russia

Workshop of Doctoral Students

This workshop of Doctoral Students was started with the aim to provide a forum for presenting offer the
opportunity to present pre-doctoral work and introduce new research topics. It's been an outstanding suc-
cess receiving contributions from all parts of the World. After a double review process, we decided to select
9 papers. The selected papers deal with a wide variety of applied computing issues including those listed be-
low:

Modeling and analysis of biological systems
Speech recognition systems

Data Integration

LWR model applied to transport equation

The aim is not to have straight presentations, but to grant enough time to discuss central issues of each
thesis. A motivation for the research in the selected area and a review of related work (approaches, stan-
dards, etc) have been preferred for contributions. We are certain that these discussions afford rich opportu-
nities for the benefit of the student and that this workshop will continue to be a success in future editions of
CSTST.

The organizers would like to warmly thank Bertrand Cuissart, member of GREYC laboratory, for having ac-
cepted our invitation to chair the session, and provide valuable remarks and comments to the authors. Fi-
nally, many thanks to the PC members and additional reviewers for their valuable work and to the CSTST
2008 Workshop Chairs for their help and guidance throughout the preparation of this workshop.

We hope you will enjoy participating in this workshop and interact with these young researchers!
WDS Chairs,

Virginie Sans, ETIS/CNRS Laboratory, France
Nicolas Lumineau, Université Lyon, France
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Workshop Fuzzy is Scalable: Managing Huge Databases Using Fuzzy Methods

Fuzzy methods are in common use nowadays, as they provide tools to handle data sets in a relevant, ro-
bust and interpretable way. Yet they often suffer from the perception that they cannot address huge data
bases, although it is not the case, as many applications, including industrial success stories, have shown:
fuzziness and scalability are not antagonistic concepts. The scalability issue indeed appears to be challenging
when considering fuzzy methods as opposed to crisp ones, which is a counterpart to their improved flexibil-
ity and expression power. The application of fuzzy methods to huge data bases is often considered as inap-
propriate.

This issue has received attention from the research community and many methods have been proposed to
address it from several points of view, including implementation of data structures and algorithmic ap-
proaches to handle complexity.

The workshop reviews diverse such scalable fuzzy methods, up-to-date methods and algorithms that ad-
dress this problem, showing that fuzzy logic is a very powerful approach to provide relevant results also for
very large data bases within reasonable time and memory use.

The organizers would like to thank the program committee members for the time they spent for reviewing
and providing valuable remarks and comments to the authors.

For this first edition of the workshop, five papers are presented, aiming at covering a wide scope of re-
search areas using to fuzzy logic: they address several machine learning problems, such as clustering and rule
extraction, and consider several application domains, among which video mining and XML document mining.

Success stories in various domains are presented in an invited talk to illustrate and highlight the possibili-
ties of building scalable fuzzy methods. In this respect, we would like to warmly thank Prof. Bernadette
Bouchon-Meunier for having accepted our invitation to present her successful results. Director of research at
the National Center for Scientific Research, head of the department of Databases and Machine Learning in
the Computer Science Laboratory of the University Paris 6 (LIP6), Bernadette Bouchon-Meunier was a pio-
neer in the use of the fuzzy set theory to cope with complex problems from real world applications.

Wishing you a pleasant workshop,

FiS Chairs,
Anne Laurent, LIRMM, University of Montpellier 2, France
Marie-Jeanne Lesot, LIP6, University of Paris 6, France

WAODS: Workshop on Applied Ontologies in Distributed Systems

The first Workshop on Applied Ontologies in Distributed Systems (WAQDS), is taking place from 26 to 30
October 2008 in Cergy, France, and focuses on innovative ontologie-driven software in the field of distrib-
uted architectures.

WAOS main topics encompass research advances around ontologies applications, interoperability, knowl-
edge sharing and ubiquitous computing. This session gives the opportunity to researchers to share their
point of view on the usage of ontologies in differents areas and to evaluate how it performs in practice. In
fact, researchers in this domain share their results, findings and tools that may contribute to the growth of
this evolving field.
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The following selected papers, published in these CSTST proceedings, give an accurate insight into the dis-
cussions that will take place during this workshop hosted by the 5th IEEE CSTST International Conference. All
submitted papers have been carefully peer-reviewed by at least two reviewers for technical merit, original-
ity, significance and relevance to WAQODS topics. We would like also to thank all the researchers who submit-
ted a manuscript, and we wish the best for the researchers whose papers could not pass the review process
this time (nearly 1 out of 2).

Moreover, we would like to deeply thank all the people who served as member for the Program Commit-
tee of the WAODS workshop. The quality of this Program Committee guarantees all the seriousness in the
review process undergone by WAQDS papers.

Finally, we want to thank CSTST conference chairs for their confidence in WAODS, and for giving us the
opportunity to organize this workshop in the best conditions.

WAODS chairs,
Christophe Gravier, University Jean Monnet in Saint-Etienne, France
Matt-Mouley Bouamrane, University of Manchester, UK
Jacques Fayolle, University Jean Monnet in Saint-Etienne, France
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AASN: Workshop on Automated and Autonomous Sensor Networks
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Nafad Jabeur, Dhofar University, Sultanate of Oman
Youssef Iraqi, Dhofar University, Sultanate of Oman
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Alain Derycke, University of Lille, France
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Marcin Detyniecki, CNRS -LIP6, France
Nicolas Labroche, Université Pierre et Marie Curie, Paris 6, France
Pierre Andry, ETIS/CNRS Laboratory, France
Philippe Laroque, ETIS/CNRS Laboratory, France
Romuald Thion, INRIA, France
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FiS: Workshop on Fuzzy is Scalable: Managing Huge Databases Using Fuzzy
Methods

Chairs
Anne Laurent, LIRMM, University of Montpellier 2, France
Marie-Jeanne Lesot, LIP6, University of Paris 6, France

Workshop Program Committee
Bernadette Bouchon-Meunier, University of Paris 6, France
Sandra Bringay, University of Montpellier 2, France
Federico Del Razo Lopez, Instituto Tecnolégico de Toluca, México
Lawrence Hall, University of South Florida, USA
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Lazlo Koczy, Budapest University of Technology and Economics, Hungary
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