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Joan Manuel Marquès, and Fatos Xhafa (Eds.)
Intelligent Collaborative e-Learning Systems and
Applications, 2009
ISBN 978-3-642-04000-9

Vol. 247. Monica Bianchini, Marco Maggini, Franco Scarselli,
and Lakhmi C. Jain (Eds.)
Innovations in Neural Information Paradigms and
Applications, 2009
ISBN 978-3-642-04002-3

Vol. 248. Chee Peng Lim, Lakhmi C. Jain, and
Satchidananda Dehuri (Eds.)
Innovations in Swarm Intelligence, 2009
ISBN 978-3-642-04224-9

Vol. 249. Wesam Ashour Barbakh,Ying Wu, and Colin Fyfe
Non-Standard Parameter Adaptation for Exploratory Data
Analysis, 2009
ISBN 978-3-642-04004-7

Vol. 250. Raymond Chiong and Sandeep Dhakal (Eds.)
Natural Intelligence for Scheduling, Planning and Packing
Problems, 2009
ISBN 978-3-642-04038-2

Vol. 251. Zbigniew W. Ras and William Ribarsky (Eds.)
Advances in Information and Intelligent Systems, 2009
ISBN 978-3-642-04140-2

Vol. 252. Ngoc Thanh Nguyen and Edward Szczerbicki (Eds.)
Intelligent Systems for Knowledge Management, 2009
ISBN 978-3-642-04169-3

Vol. 253. Akitoshi Hanazawa, Tsutom Miki, and
Keiichi Horio (Eds.)
Brain-Inspired Information Technology, 2009
ISBN 978-3-642-04024-5

Vol. 254. Kyandoghere Kyamakya, Wolfgang A. Halang,
Herwig Unger, Jean Chamberlain Chedjou,
Nikolai F. Rulkov, and Zhong Li (Eds.)
Recent Advances in Nonlinear Dynamics and
Synchronization, 2009
ISBN 978-3-642-04226-3

Vol. 255. Catarina Silva and Bernardete Ribeiro
Inductive Inference for Large Scale Text Classification, 2009
ISBN 978-3-642-04532-5

Vol. 256. Patricia Melin, Janusz Kacprzyk, and
Witold Pedrycz (Eds.)
Bio-inspired Hybrid Intelligent Systems for Image Analysis
and Pattern Recognition, 2009
ISBN 978-3-642-04515-8

Vol. 257. Oscar Castillo, Witold Pedrycz, and
Janusz Kacprzyk (Eds.)
Evolutionary Design of Intelligent Systems in Modeling,
Simulation and Control, 2009
ISBN 978-3-642-04513-4



Oscar Castillo, Witold Pedrycz,
and Janusz Kacprzyk (Eds.)

Evolutionary Design of
Intelligent Systems in
Modeling, Simulation
and Control

123



Prof. Oscar Castillo
Tijuana Institute of Technology
Department of Computer Science
P.O. Box 4207
Chula Vista CA 91909
USA
E-mail: ocastillo@hafsamx.org

Prof. Witold Pedrycz
University of Alberta
Dept. Electrical and Computer Engineering
Edmonton, Alberta T6J 2V4
Canada

E-mail: pedrycz@ee.ualberta.ca

Prof. Janusz Kacprzyk
Polish Academy of Sciences
Systems Research Institute
Newelska 601-447 Warszawa
Poland

E-mail: kacprzyk@ibspan.waw.pl

ISBN 978-3-642-04513-4 e-ISBN 978-3-642-04514-1

DOI 10.1007/978-3-642-04514-1

Studies in Computational Intelligence ISSN 1860-949X

Library of Congress Control Number: 2009937149

c© 2009 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, broadcasting, 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. 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.

Typeset & Cover Design: Scientific Publishing Services Pvt. Ltd., Chennai, India.

Printed in acid-free paper

9 8 7 6 5 4 3 2 1

springer.com



Preface

We describe in this book, new methods for evolutionary design of intelligent sys-
tems using soft computing and their applications in modeling, simulation and con-
trol. Soft Computing (SC) consists of several intelligent computing paradigms,  
including fuzzy logic, neural networks, and evolutionary algorithms, which can be 
used to produce powerful hybrid intelligent systems. The book is organized in four 
main parts, which contain a group of papers around a similar subject. The first part 
consists of papers with the main theme of evolutionary design of fuzzy systems in 
intelligent control, which consists of papers that propose new methods for designing 
and optimizing intelligent controllers for different applications. The second part con-
tains papers with the main theme of evolutionary design of intelligent systems for 
pattern recognition applications, which are basically papers using evolutionary algo-
rithms for optimizing modular neural networks with fuzzy systems for response in-
tegration, for achieving pattern recognition in different applications. The third part 
contains papers with the themes of models for learning and social simulation, which 
are papers that apply intelligent systems to the problems of designing learning ob-
jects and social agents. The fourth part contains papers that deal with intelligent sys-
tems in robotics applications and hardware implementations. 

In the part of Intelligent Control there are 5 papers that describe different con-
tributions on evolutionary optimization of fuzzy systems in intelligent control. The 
first paper, by Ricardo Martinez-Marroquin et al., deals with the design of mem-
bership functions of a fuzzy logic controller for an autonomous mobile robot using 
ant colony optimization. The second paper, by Ricardo Martinez et al., deals with 
the evolutionary optimization of type-2 fuzzy logic systems applied to the control 
of linear plants. The third paper, by Cynthia Solano-Aragon and Arnulfo Alanis, 
studies a multi-agent system with fuzzy logic control for autonomous mobile ro-
bots in known environments. The fourth paper, by Gerardo Mendez and Angeles 
Hernandez, proposes hybrid interval type-1 non-singleton type-2 fuzzy logic sys-
tems as equivalent to type-2 adaptive neuro-fuzzy inference systems. The fifth pa-
per, by Ieroham Baruch and Rosalba Galvan-Guerra, proposes a centralized direct 
and indirect neural control of distributed parameter systems. 

In the part of Pattern Recognition there are 5 papers that describe different contri-
butions on achieving pattern recognition using hybrid intelligent systems. The first 
paper, by Martha Pulido et al., describes ensemble neural networks with fuzzy logic 
integration for complex time series prediction. The second paper, by Ricardo Munoz 
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et al., describes modular neural networks with fuzzy logic integration for face, fin-
gerprint and voice recognition and the optimization of the network architecture with 
hierarchical genetic algorithms. The third paper, by Erika Ayala et al., describes the 
optimization of modular neural networks with fuzzy integration using a genetic al-
gorithm with application to face recognition. The fourth paper, by Magdalena 
Serrano et al., proposes an intelligent hybrid system for person identification using 
biometric measures and modular neural networks with fuzzy integration of re-
sponses. The fifth paper, by Monica Beltran et al., deals with modular neural net-
works with fuzzy response integration for human signature recognition. 

In the part of Learning and Social Simulation there are 3 papers that describe 
different contributions for creating learning objects and social intelligent agents. 
The first paper by Mario Garcia and Brunett Parra, describes a hybrid recom-
mender system architecture for obtaining learning objects. The second paper, by 
Dora Luz Flores et al., deals with the application of fuzzy semantic networks for 
interaction representation in social simulation. The third paper, by Carelia Gaxiola 
et al., describes a fuzzy personality model based on transactional analysis for so-
cially intelligent agents and robots.  

In the part of Robotics and Hardware Implementations several contributions are 
described on the application evolutionary methods for achieving optimization of 
fuzzy systems in robotics applications and also hardware implementations of 
fuzzy systems. The first paper, by Nohe Cazarez et al., describes a new method for 
controlling unstable non-minimum phase systems with fuzzy logic. The second 
paper, by Selene Cardenas, describes a new genetic approach for the optimization 
of walking patterns of a biped robot. The third paper, by Oscar Montiel et al., 
deals with the design and simulation of the type-2 fuzzification stage with active 
membership functions and its hardware implementation on FPGAs. The fourth 
paper, by Roberto Sepulveda et al., deals with a methodology to test and validate a 
VHDL inference engine of a type-2 fuzzy system with the Xilinx system genera-
tor. The fifth paper, by Roberto Sepulveda et al., deal with the modeling and simu-
lation of the defuzzification stage of a type-2 fuzzy controller using the Xilinx  
system generator and Simulink. 

In conclusion, the edited book comprises papers on diverse aspects of evolu-
tionary methods, fuzzy models, soft computing techniques and hybrid intelligent 
systems. The book addresses theoretical aspects of the models and methods as 
well as application papers, ranging from intelligent control, pattern recognition, 
robotics and hardware implementations.  

June 30, 2009 Oscar Castillo 
Tijuana Institute of Technology, Mexico 

Janusz Kacprzyk 
Polish Academy of Sciences, Poland 

Witold Pedrycz 
 University of Alberta, Canada
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