
 
 

 

 ADVANCED TOPICS ON  
FUZZY SYSTEMS  

 
 

Proceedings of the 9th WSEAS International 
Conference on FUZZY SYSTEMS (FS’08). 

  
 

Hosted and Sponsored by 
Technical University of Sofia 

 

 
 
 

Sofia, Bulgaria, May 2-4, 2008 
 
 
 

Published by WSEAS Press 
www.wseas.org 

 
 

ISBN: 978-960-6766-57-2 

ISSN: 1790-5109 



ADVANCED TOPICS ON  
FUZZY SYSTEMS  
 
Proceedings of the 9th WSEAS International 
Conference on FUZZY SYSTEMS (FS’08). 

  
Hosted and Sponsored by 
Technical University of Sofia 
 

 
 
  
Sofia, Bulgaria, May 2-4, 2008  
 
 
Artificial Intelligence Series 
A Series of Reference Books and Textbooks 
Published by WSEAS Press      
www.wseas.org 
 
 
Copyright © 2008, by WSEAS Press 
 
All the copyright of the present book belongs to the World Scientific and 
Engineering Academy and Society Press. All rights reserved. No part of this 
publication may be reproduced, stored in a retrieval system, or transmitted 
in any form or by any means, electronic, mechanical, photocopying, recording, 
or otherwise, without the prior written permission of the Editor of World 
Scientific and Engineering Academy and Society Press. 
 
 
All papers of the present volume were peer reviewed by two 
independent reviewers. Acceptance was granted when both reviewers' 
recommendations were positive. 
See also: http://www.worldses.org/review/index.html 

 
 
ISBN: 978-960-6766-57-2 

ISSN: 1790-5109 

 
 

 
World Scientific and Engineering Academy and Society 



 

 
  

 ADVANCED TOPICS ON  
FUZZY SYSTEMS  

 
 

Proceedings of the 9th WSEAS International 
Conference on FUZZY SYSTEMS (FS’08). 

  
  

Hosted and Sponsored by 
Technical University of Sofia 

 

 
 
 

Sofia, Bulgaria, May 2-4, 2008 
 
 
 
 
 
Honorary Editors: 
Lotfi A. Zadeh, Univ. of Berkeley, USA  

Janusz Kacprzyk, International Fuzzy Systems Association, POLAND 

 

Editors: 
Dimitar P. Dimitrov, Dean of Faculty of Automatics,  

   Technical University of Sofia, Bulgaria 

Valeri Mladenov, Technical University of Sofia, Bulgaria 

Snejana Jordanova, Technical University of Sofia, Bulgaria 

Nikos Mastorakis, Military Instititutes of University Education,  

   Hellenic Naval Academy, Greece 



 
International Program Committee Members:  

Lotfi A. Zadeh,Univ. of Berkeley, USA  

Janusz Kacprzyk, International Fuzzy Systems Association, POLAND 

Leonid Kazovsky, Univ. of Stanford, USA  

Charles Long, University of Wisconsin, USA 

Katia Sycara, Carnegie Mellon University, USA  

Nikos E. Mastorakis, Military Inst. of University Education 

     (ASEI), HNA, GREECE  

Roberto Revetria, Univ. degli Studi di Genova, USA  

M. Isabel Garcia-Planas, Univ. of Barcelona, SPAIN  

Miguel Angel Gomez-Nieto, University of Cordoba, SPAIN  

Akshai Aggarwal, University of Windsor, CANADA  

Pierre Borne, Ecole Centrale de Lille, FRANCE  

George Stavrakakis, Technical Univ. of Crete, GREECE  

Angel Fernando Kuri Morales, Univ. of Mexico City, MEXICO  

Arie Maharshak, ORT Braude College, ISRAEL 

Fumiaki Imado, Shinshu University, JAPAN 

Simona Lache, University Transilvania of Brasov, ROMANIA 

Toly Chen, Feng Chia University, TAIWAN  

Isak Taksa, The City University of New York, USA 

G. R.Dattatreya, University of Texas at Dallas, USA 

Branimir Reljin, University of Belgrade, Serbia 

Paul Cristea, University "Politehnica" of Bucharest, Romania 



Preface 
This book contains proceedings of the 9th WSEAS International Conference on FUZZY SYSTEMS 
(FS’08) which was held in Sofia, Bulgaria, May 2-4, 2008.  
  
The reader can read state-of-the-art academic papers, high quality contributions and some breakthrough 
works on fuzzy systems theory from all over the world. Nice applications related to European and 
international industrial projects decorate a truly important panorama not only on fuzzy systems, but also 
on intelligent systems in general. 
 
We thank the Technical University of Sofia for the sponsorship and the support. This conference aims to 
disseminate the latest research and applications in the fuzzy systems. The friendliness and openness of the 
WSEAS conferences, adds to their ability to grow by constantly attracting young researchers. The 
WSEAS Conferences attract a large number of well-established and leading researchers in various areas 
of Science and Engineering as you can see from http://www.wseas.org/reports. Your feedback 
encourages the society to go ahead as you can see in   http://www.worldses.org/feedback.htm    
 
The contents of this Book are also published in the CD-ROM Proceedings of the Conference. Both will 
be sent to the WSEAS collaborating indices after the conference:  www.worldses.org/indexes 
 
In addition, papers of this book are permanently available to all the scientific community via the WSEAS 
E-Library. 
 
Expanded and enhanced versions of papers published in these conference proceedings are also going to be 
considered for possible publication in one of the WSEAS journals that participate in the major 
International Scientific Indices (Elsevier, Scopus, EI, ACM, Compendex, INSPEC, CSA .... see: 
www.worldses.org/indexes) these papers must be of high-quality (break-through work) and a new round 
of a very strict review will follow. (No additional fee will be required for the publication of the extended 
version in a journal).  WSEAS has also collaboration with several other international publishers and all 
these excellent papers of this volume could be further improved, could be extended and could be 
enhanced for possible additional evaluation in one of the editions of these international publishers. 

Finally, we cordially thank all the people of WSEAS for their efforts to maintain the high scientific level 
of conferences, proceedings and journals.  

We are sure that this volume will be source of knowledge and inspiration for other academicians, 
scholars, advisors and industrial practitioners and will be considered as one more brilliant edition of the 
WSEAS related with a brilliant conference sponsored by Technical University of Sofia. 
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Plenary Lecture I 
 

From Fuzzy Systems to Fuzzy Networks 

 

Professor Alexander Gegov 
University of Portsmouth 

School of Computing 
Buckingham Building 
Portsmouth PO1 3HE 

United Kingdom 
E-mail: alexander.gegov@port.ac.uk 
http://userweb.port.ac.uk/~gegova/  

Abstract: The lecture will present some novel ideas and results in fuzzy networks – an emerging research area that 
has been recently pioneered and promoted by the presenter. The most common attribute of a fuzzy system is a ‘black 
box’ model in the form of a single large rule base with poor transparency of the rules. As opposed to this, a fuzzy 
network is characterised by a ‘white box’ model in the form of multiple smaller rule bases with good transparency of 
the rules. Also, a fuzzy network is a more accurate model of a complex process than a fuzzy system due to the 
ability of the multiple smaller rule bases to reflect explicitly all subprocesses and the interactions among them. This 
superiority in terms of improved transparency and higher accuracy does not come at the expense of reduced 
efficiency as any fuzzy network can be transformed into an equivalent fuzzy system entirely off-line.  
 
The following topics will be highlighted in the lecture: capabilities of fuzzy logic, fuzzy systems and fuzzy networks 
to deal with uncertainty, non-linearity and topology in complex systems, problems of fuzzy rule based systems, 
foundations of fuzzy rule base networks, mathematical modelling of nodes and connections in fuzzy networks by 
means of Boolean matrices, binary relations, incidence matrices and adjacency matrices, formal operations in fuzzy 
networks such as horizontal, vertical and output merging and splitting of nodes, structural properties of fuzzy 
networks such as associativity of horizontal, vertical and output merging and permutability of output splitting, 
analysis and synthesis of feedforward and feedback fuzzy networks, comparison between fuzzy networks and fuzzy 
systems in terms of accuracy, efficiency and transparancy, theoretical importance, application areas, future 
developments and related research for fuzzy networks.  

Brief Biography of the Speaker: Alexander Gegov is Senior Lecturer in the School of Computing at the University 
of Portsmouth. He holds a PhD in Control Systems and a DSc in Intelligent Systems – both from the Bulgarian 
Academy of Sciences. His research interests are in the theory of computational intelligence and complex systems as 
well as their application for modelling, simulation and control in areas such as transport networks and the 
environment. He has published his main research results in complex systems in a number of international journals 
such as the International Journal of Control and Systems & Control Letters. He is also the sole author of two books – 
the first one in the Kluwer Series in Intelligent Technologies in 1996 and the second one in the Springer Series in 
Fuzziness and Soft Computing in 2007. He has been reviewing papers for a number of journals in computational 
intelligence such as IEEE Transactions on Fuzzy Systems and the International Journal of Fuzzy Sets and Systems 
as well as research proposals to the Australian Research Council. He was first prize winner for young researchers of 
the Bulgarian Union of Scientists in 1996, invited lecturer to the NATO Advanced Study Institute on Soft 
Computing in 1997 and invited presenter at the House of Commons Conference on Promoting Britain’s Young 
Researchers in 2000. He was also tutorial presenter at the IEEE International Conference in Fuzzy Systems in 2007 
and invited lecturer at the EPSRC Summer School in Complexity Science in 2007. He has been affiliate of the 
International Federation of Automatic Control (IFAC) since 1991 and member of the European Society for Fuzzy 
Logic and Technology (EUSFLAT) since 2001.  
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Plenary Lecture II 

Fuzzy Models in Bioinformatics 

 

Professor Tuan D. Pham 
Bioinformatics Applications Research Center, 

Information Technology Discipline & School of Medicine, 
James Cook University 
Townsville, QLD 4811,  

Australia 
E-mail: tuan.pham@jcu.edu.au 

  

Abstract: Cancer classification using high-throughput mass spectrometry data for early disease detection and 
prevention has recently become an attractive topic of research in bioinformatics. Recently, several studies have 
shown that the synergy of proteomic technology and pattern classification techniques is promising for the predictive 
diagnoses of several cancer diseases. However, the extraction of some effective features that can represent the 
identities of different classes plays a critical factor for any classification problems involving the analysis of complex 
data. In this paper we present the concept of a fuzzy fractal dimension that can be utilized as a novel feature of mass 
spectrometry data. We then applied vector quantization to model the class prototypes using the fuzzy fractal 
dimensions for classification. Using a simple vector-quantization based classification rule, the overall average 
classification rates of the proposed approach were found to be superior to some other methods. In bio-imaging 
classification, we applied vector quantization and Markov modeling methods for cell-phase classification using 
time-lapse fluorescence microscopic image sequences. However this method is not always effective because cell 
features are treated with equal weight of importance that may not be always true. We proposed a subspace vector-
quantization method to overcome this drawback. The proposed method can automatically weight cell features based 
on their attribute importance in fuzzy clustering analysis. Two weighting algorithms based on fuzzy c-means and 
fuzzy entropy clustering were studied, whose performances improved the classification rates. 

 
Brief Biography of the Speaker: Tuan D. Pham is an Associate Professor in the School of Mathematics, Physics, 
and Information Technology; and Director of the Bioinformatics Applications Research Centre at James Cook 
University. His research experience and interests are diverse which cover image processing, pattern recognition, 
signal processing, geostatistics, computational intelligence, bioinformatics, and biomedical informatics. He has 
contributed pioneering research work on fuzzy finite element analysis of engineering problems; and applications of 
computational prediction models for disease classification using bioimaging, microarray gene-expression and mass-
spectrometry data. 
Dr. Pham has published two research books, more than 150 papers in edited books, peer-reviewed journals and 
conference proceedings. He has served as member of Editorial Board of Pattern Recognition, Bioinformatics and 
Biomedical Imaging Book Series, Editor-in-Chief of WSEAS Transactions on Biology and Biomedicine, 
international technical committees of numerous international conferences, and regular reviewer of many high-
quality journals in the areas of pattern recognition, machine learning, bioimaging, bioinformatics, neuroscience, 
biomedical informatics, signal processing, and computational intelligence. 
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