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Preface 

This year the 10th WSEAS International Conference on FUZZY SYSTEMS (FS'09) was held in 
Prague, Czech Republic. The Conference remains faithful to its original idea of providing a 
platform to discuss theoretical and applicative aspects of fuzzy sets, fuzzy algebra, fuzzy 
analysis, fuzzy geometry, fuzzy differential equation, interval analysis, fuzzy optimization, fuzzy 
control, Takagi-Sugeno methodologies etc. with participants from all over the world, both from 
academia and from industry. 

Its success is reflected in the papers received, with participants coming from several countries, 
allowing a real multinational multicultural exchange of experiences and ideas. 

The accepted papers of this conference are published in this Book that will be indexed by ISI. 
Please, check it: www.worldses.org/indexes as well as in the CD-ROM Proceedings. They will 
be also available in the E-Library of the WSEAS. The best papers will be also promoted in many 
Journals for further evaluation. 

A Conference such as this can only succeed as a team effort, so the Editors want to thank the 
International Scientific Committee and the Reviewers for their excellent work in reviewing the 
papers as well as their invaluable input and advice. 

The Editors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table of Contents  

  
Plenary Lecture 1: Integrating Fuzzy Regression and Fuzzy Time Series into Knowledge-Based 
Modelling 

9 

Anna Walaszek-Babiszewska  
  
Plenary Lecture 2: Fuzzy Techniques for Sensors 10 
Valentina E. Balas  
  
Plenary Lecture 3: The Fuzzy-Interpolative Adaptive Controllers 11 
Marius M. Balas  
  
Fuzzy Techniques and Internal Models for Sensors 13 
Valentina E. Balas  
  
The Fuzzy-Interpolative Adaptive Controllers 18 
Marius M. Balas, Valentina E. Balas, Nikos E. Mastorakis  
  
A Combined Grey & ANFIS Approach to Demand Variability in Supply Chain Networks 22 
Hakan Tozan, Ozalp Vayvay  
  
Solving the Fuzzy Shortest Path Problem on Networks by a New Algorithm 28 
Sadollah Ebrahimnejad, Reza Tavakoli-Moghaddam  
  
Fuzzy Compensation for Nonlinear Friction in a Hard Drive 35 
Wilaiporn Ngernbaht, Kongpol Areerak, Sarawut Sujitjorn  
  
Development of the Supplier Selection Criteria on Evaluating Wafer Supplier: an Application of 
Fuzzy Delphi and Fuzzy AHP 

41 

Jao-Hong Cheng, Chih-Huei Tang, Chih-Ming Lee  
  
Fuzzy Logic Application in Compiling Geohazard Macro-Zone Maps 47 
Hamidreza Ramazi, Mojgan Rassaein  
  
On Darboux Property of Fuzzy Multimeasures 54 
Nikos E. Mastorakis, Alina Gavrilut, Anca Croitoru, Gabriela Apreutesei  
  
On Various Neutrosophic Topologies 59 
Francisco Gallego Lupianez  
  
A Fuzzy Classifier Based on Correlation Matrix Memories 63 
Eren Aykin, Simon O'Keefe  
  
A Fuzzy Logic System for Home Elderly People Monitoring (EMUTEM) 69 
Hamid Medjahed, Dan Istrate, Jerome Boudy, Bernadette Dorizzi  
  
Comparative Study Case for Interpolative-Type Synthetic Input Controllers on A Ball and Beam 
System 

76 

Sanda Dale, Alexandru Bara, Gabor Gianina  
  
Chaos Synchronization based on PI Fuzzy Observer 84 
Ramy Farid, Abdul-Azim Ibrahim, Belal Abo-Zalam  
  
  

Proceedings of the 10th WSEAS International Conference on FUZZY SYSTEMS

ISSN: 1790-5109 7 ISBN: 978-960-474-066-6



 

An Application of Fuzzy Hypotheses Testing in Radar Detection 90 
A. K. Elsherif, F. M. Abbady, G. M. Abdelhamid  
  
Fuzzy Modeling and Control of Basis Weight of Paper using Simulink 97 
Anamika Bhatia, M. C. Bansal, S. Mukherjee  
  
Fuzzy Multi-Objective Optimization Modeling with Mathematica 104 
Andre A. Keller  
  
Some Performance Issues in Tracking-Error Fuzzy Control of Mobile Robots 110 
Saso Blazic, El-Hadi Guechi, Jimmy Lauber, Michel Dambrine, Gregor Klancar  
  
Econometric Models Applied in Study of Unemployment Rate Evolution in Romania 116 
Rodica Manuela Gogonea, Marian Zaharia, Stefan Alexandru Ionescu  
  
A Fuzzy Approach Used in Expert System for Optimal Neutral Grounding 122 
Toader Dumitru, Lustrea Bucur, Blaj Constantin, Borlea Ioan, Haragus Stefan  
  
Numeric Simulation of Faults in Electrical Networks 128 
Toader Dumitru, Haragus Stefan, Blaj Constantin  
  
Authors Index 136 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proceedings of the 10th WSEAS International Conference on FUZZY SYSTEMS

ISSN: 1790-5109 8 ISBN: 978-960-474-066-6



Plenary Lecture 1 

Integrating Fuzzy Regression and Fuzzy Time Series into Knowledge-Based Modelling 
 

 
Professor Anna Walaszek-Babiszewska 

Opole University of Technology 
Department of Control and Computer Engineering 

Poland 
E-mail: a.walaszek-babiszewska@po.opole.pl  

 
Abstract: The regression methods and time series models have a long history of applications to data analysis and 
statistical inference dealing with randomness of the modelling systems. 
Modelling techniques based on fuzzy sets, especially fuzzy rule based models are suitable for modelling nonlinear 
and complex systems with imprecise information concerning the system structure and variables. The rules can be 
seen as local submodels of the system, operating in particular fuzzy regions. 
In this work we present the methods of the creating the probabilistic-fuzzy knowledge base and the inference 
procedure. The rules have fuzzy antecedents representing linguistic values of input variables and consequents in the 
form of fuzzy regression equations or fuzzy time series models. This approach can be seen as an extension of the 
concept of Takagi-Sugeno fuzzy models. 
Such knowledge base and inference procedure, as parts of an expert system, are capable of supporting human 
decisions in control, prediction, diagnosis and in many fields of activity. 
 
Brief Biography of the Speaker: Anna Walaszek-Babiszewska was born in Wroclaw, Poland. She received M. Sc. 
degree (1970) in Control Engineering from the Technical University of Wroclaw, Wroclaw, Poland. Since 1970 she 
has been with the Silesia University of Technology, Gliwice, Poland, where she received Ph. D. and D. Sc. 
(Habilitation) degrees in 1980 and 1994, respectively. At present, she is a professor at the Opole University of 
Technology, Department of Control and Computer Engineering, Opole, Poland. 
Her research interests include: stochastic and fuzzy modeling, knowledge-based systems, systems identification, 
data analysis, and applications in technological and managerial situations. 
She has supervised 3 and reviewed 5 Ph.D dissertations in engineering and economic sciences. She has published 2 
monographic books on stochastic and fuzzy modeling and over 80 scientific papers. 
She was a member of the Management Editorial Board (2000-2005) and the Lecture Notes in Control and Computer 
Science Editorial Board (2003) of the Zielona Gora University Press, Zielona Gora, Poland. She is a member of the 
Section of Cybernetics in Mining, Mining Committee of the Polish Academy of Sciences (since 1999). 
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Plenary Lecture 2 

Fuzzy Techniques for Sensors 
 

 
Associate Professor Valentina E. Balas 

“Aurel Vlaicu” University of Arad 
Faculty of Engineering 

Department of Automation and Applied Informatics 
Romania 

E-mail: balas@inext.ro  
 
Abstract: A good strategy to improve the technologies is to provide them with useful pieces of deterministic 
previous knowledge about the processes and the equipment. The lecture is focused on the industrial systems, 
implemented with low level devices that need knowledge on the controlled plants as well as on the general 
theoretical foundations. This can be done by the help of internal models, or with planners whose design is performed 
by simulations. A particular architecture of sensors relying on modeling techniques and some internal model 
estimators for different applications is presented. 
 
Brief Biography of the Speaker: Valentina E. Balas is currently an Associate Professor in the Department of 
Automatics and Applied Informatics at the Faculty of Engineering, University “Aurel Vlaicu” Arad (Romania). She 
holds a Ph.D. in Applied Electronics and Telecommunications from Polytechnic University of Timisoara since 2003. 
She is author of more than 90 research papers in refereed journals and International Conferences. Her research 
interests are in Intelligent Systems, Fuzzy Control, Smart Sensors, Information Fusion, Modeling and Simulation. 
She is Editor-in Chief to International Journal of Advanced Intelligence Paradigms (IJAIP) and member in Editorial 
Boards for national and international journals. 
She participated in many international conferences as General Chair, Organizer, Session Chair and member in 
International Program Committee 
Dr. Valentina E. Balas has a great experience in research projects. She is member of EUSFLAT, ACM and a Senior 
Member IEEE. 
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Plenary Lecture 3 

The Fuzzy-Interpolative Adaptive Controllers 
 

 
Associate Professor Marius M. Balas 

“Aurel Vlaicu” University of Arad 
Faculty of Engineering 

Department of Automation and Applied Informatics 
Romania 

E-mail: marius.balas@ieee.org   
 
Abstract: The lecture is discussing the fundamental sides of the fuzzy sets: the interpolative one. Since any fuzzy 
controller can be approximated by a corresponding interpolative one, the linear interpolations can be fully applied in 
almost any fuzzy sets application. The fuzzy-interpolative controllers are fuzzy controllers that may be equaled with 
linear interpolative networks. They are alloying the advantages of the linguistic representation of knowledge offered 
by the fuzzy side with the easiness of the interpolative implementations. Some applications focused on adaptive 
control and expert systems are presented. 
 
Brief Biography of the Speaker: Marius M. Balas is currently an Associate Professor in the Department of Automatics 
and Applied Informatics at the Faculty of Engineering, University “Aurel Vlaicu” Arad (Romania). He holds a Ph.D. in 
Applied Electronics and Telecommunications from Polytechnic University of Timisoara since 2001. He is author of 
more than 80 research papers in refereed journals and International Conferences. His research interests are in 
Fuzzy-Interpolative Controllers, Air conditioning, greenhouses, ABS braking and Autonomous Intelligent Cruise 
Control, etc. 
He is member in Editorial Boards for national and international journals and participated in many international 
conferences as Organizer, Session Chair and member in International Program Committee. 
Dr. Marius M. Balas has a great experience in research projects. He is member of EUSFLAT a Senior Member IEEE. 
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