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FUZZY NEURAL NETWORK
Synopsis

This book is composed of Forewords,Introduction,Part
1 and Part 2,Appendix A and B. Part 1 introduces the basic
neural network models,including Perceptron, Backpropaga-
tion, Hopfield Net, ART, Counterpropagation Networks,
Cognitron and Neocognitron, BAM, etc.  Part 2 introduces
Fuzzy Neural Network (FNN), including the basic contents
of FNN and some important models of fuzzy neural net-
works, such as FAMs, FCMs, Neural-Logic Network
(NLN), Neural-Network-Driven Fuzzy Reasoning (NND-
FR),The Model L1 and L2 of Fuzzy Neural Control(L.1 and
L2), Neural Expert processor (NEP), The Truth-Value-
Flow Inference Network (TVFIN), etc.

Due to limited space, some other important models of
fuzzy neural network are not introduced in detail, but they
are mentioned in the Introduction. .

Each chapter attaches references. Appendix B is a set
of thinking problems which are helpful for readers to under-
stand this book. ‘ :

This book is one that researches FNN systematically.




FNN is not simple “fuzzy + neural network” but a special
noun in this book.

The main purpose of this book is try to set up the frame
and direction of development of FNN as a subject branch.:
On the other hand, this book also introduces some special
models of FNN.

As a general concept, fuzzy neuron is defined in this
book. Compared with the traditional concept of neuron, the

fuzzy neuron has two features. One is the fuzzy neuron op-
erator (—?—, : ) which will replace the former operator (4,
» ). Another is the output function whose range must be
[0,1] or belong to [0,1]. Here, the fuzzy neuron operator
(-Ii\- , . ) is a kind of new operator. it must satisfy 3 laws:

1) Commutative law;a-¢—b=b—?—a; acb=bl:a

2) Associative law: a —j{\— ) —’f\— c) = (a —?— )] ~,i\— o

a’: (b':c)= (a/:b)i\c

3Da . 0=0

For example,(V A)s(F,A)CALADCV 50 ),
(A, *) and (4, * ) are fuzzy neuron operators.

Authors also pomt out that the research of the FNN in-
cludes 3 aspects:

a) Choosing some kind of proper fuzzy neuron to ex-
press or imptlie'r'nent some existing fuzzy theory. Such as, L1
and L2, NEP and TVFIN, etc.

b) Using a kind of fuzzy neuron operator to replace for-



mer operator (+, * ). For example, max-min operator net-
work and fuzzy ART are just the results of replacing(+, * )
with (V, A).

c¢) Combining the advantages of the [uzzy theory and
neural network. For example, using neural networks to
generate membership function and the system of generating
fuzzy rules adaptively, etc.

Authors also discuss the classification and significance
of FNN.

Besides the basic contents of FNN, the recent research
results of authors mainly include: Max-min Operator Net-
work and Fuzzy 8-Rule.L1 and L2, NEP and Adaptive
NEP, and TVFIN, etc. They may be found in Chapter 10,
Chapter 15, Chapter 16, Chapter 17.
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