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Introduction to Fuzzy Theory, Neural Networks,

and Their Applications
by Zhen-Yu Zhao and Yong-Mao Xu

The fields of fuzzy sets and neural networks have made rapid progress in recent
years. This book gives a comprehensive presentation on recent developments in both
theory and applications. Special emphasis is placed on basic concepts, system design,

analysis and development methods of fuzzy systems and neural network systems.

This book consists of three major parts. The first two parts present the fundamen-
tals and real world applications of fuzzy sets theory and neural networks, respectively.
The last part addresses various state-of-the-art techniques to combine fuzzy logic with
neural networks eliminating the disadvantages of each of these technologies while effec-

tively combining their advantages.

This book can be used as the text for an advanced course on fuzzy theory and neural
networks. It is also a valuable reference to all researchers and engineers interested in

these subjects.
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FOREWORD

[ am very pleased that Dr. Zhen-Yu Zhao and Professor Yong-Mao Xu have com-
pleted their book, “Introduction to Fuzzy Theory, Neural Networks, and Their Appli-
cations. ” In recent years, the fuzzy theory and neural networks have demonstrated their
values for providing solutions to problems in uncertain and imprecise environments as
well as to those with multi-design objectives, which may be stated in a qualitative man-
ner. This book starts with fundamentals of fuzzy theory and neural networks, develops
the ideas for comprehensive coverage of the two subjects, and presents their applica-
tions. Having rich research experience in fuzzy systems and neural networks, Dr. Zhao
and Professor Xu make an ideal team to write a book on these subjects. Dr. Zhao has
taken an advantage of his mastery of two languages, Japanese and English. Many recent
important developments in fuzzy theory and neural networks have been reported in these

two languages.

The theory of fuzzy sets, established by Professor L. A. Zadeh about 20 years ago,
has been extensively studied in various fields of engineering. It is well known that hu-
man beings have an ability to operate and control complicated processes without having
precise data and plant models. Fuzzy theory has been shown to translate such knowl-
edge of human beings into computer implementable control algorithms, which are com-
monly called “fuzzy control. ” Fuzzy control has been used in many practical applications
such as water quality control, subway operation systems, automotive suspension and

traction control and camcorder focusing and stabilization,

Artificial neural networks are computing architectures that consist of massively
parallel interconnections of simple neural processors. The study of such architectures
has been inspired by the learning abilities and parallelism of biological nervous systems.
In recent years, neural networks have received considerable attention and are now being
actively explored in the fields of artificial intelligence, psychology, engineering and
physics. Neural networks have been applied to many commercial products such as

speech recognition systems, explosive detectors and airline seat allocation systems.

Combined use of fuzzy theory, neural networks, as well as other computational in-
telligence algorithms such as genetic algorithms, has been recognized as being promis-
ing. An obvious example is the training of fuzzy rule-based systems by using the learn-

L) VH .



ing ability of neural networks. Such expositions are made in the book by Dr. Zhao and
Professor Xu. They present the two important subjects and their applications in a coher-
ent manner, and readers will have the benefit of jump-starting their research and devel-

opment effort in this challenging area.

Masayoshi Tomizuka
Professor of Mechanical Engineering

University of California at Berkeley
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