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This book represents a collection of lecture notes in what is sometimes referred to as hybrid systems, i.e. systems that combine aspects of neural networks and fuzzy systems. The book's main material is organised, unusually, into just 3 chapters, with a fourth containing appendices. The first chapter deals with inference mechanisms in fuzzy expert systems and, being some 130 pages long, represents half of the volume of the 3 main chapters. Chapter 2 concentrates on artificial neural networks and, as it is only one third of the volume of the first chapter it provides by comparison a brief description of learning rules of feed-forward multi-layer supervised neural nets and Kohonen's unsupervised learning algorithm for classification of input patterns. Chapter 3 combines the concepts and techniques treated separately in the previous two chapters to explain the basic principles of fuzzy neural hybrid systems. A comprehensive bibliography is included at the end of each chapter, with 259 references after chapter 1, only 32 on neural networks after chapter 2 and another 205 references on hybrid neuro-fuzzy systems after chapter 3, a total of nearly 6oo references.

The introduction to fuzzy logic in chapter 1 contains an interesting history of the subject starting with Aristotles 'Laws of Thought', one of which is the law of the 'excluded middle',- every proposition must either be true or false which translates into our Boolian 0/1 logic. Apparently, that caused immediate objection when it was first introduced, where Heraclitus proposed that things could be simultaneously true and not true. It was left to Plato to establish the foundations of modern fuzzy logic by proposing a third region where these opposites, true and false, 'tumbled about'. The chapter forms an excellent and comprehensive review of recent development in the subject; the treatment, however, is advanced, which makes it unsuitable for the majority of the undergraduate market, the exception being final year courses on combined programmes with mathematics. The last section in chapter 1, applications of fuzzy systems, lists successful applications as well as problems and limitations of fuzzy systems; the section ends with 5 basic steps for developing a fuzzy system which summarizes the method very neatly; whether this should have been placed at the beginning of the chapter is a matter of debate.

Chapter 2 on artificial neural nets follows in the same rigorous mathematical pattern,-definitions, examples, theorems and summary of rules through a sequence of steps, and cover the perceptron learning rule, the basic and the semi-linear activation delta learning rules and finally the generalised delta rule in section 2.4. The treatment is elegantly consistent with an appealing structure. The chapter ends again with a section on applications, some five pages of text cover 29 different actual and potential areas of application for ANNs.

Chapter 3 combines the concepts of the first 2 chapters to form a coherent topic of fuzzy neural networks (FNNs). After an introduction to integrate the two areas, the idea of a fuzzy neuron is considered and covered in depth to include AND, OR, and Kwan & Cai max and min fuzzy neurons, with an interesting table (3.1 Direct fuzzification) listing 7 types of fuzzy neural nets according to how crisp or fuzzy their weights, input and outputs are. Further sections deal with hybrid nets, their computation, training for fuzzy if-then rules, and implementation. The next 4 sections deal with NNs to tune fuzzy control parameters, fuzzy rule extraction from data, neuro fuzzy classifiers and culminate in FULLINS: fuzzy learning using linguistic instructions proposed by Sugeno and Park An application section ends the chapter and gives a number of interesting uses of FNNs such as in the control a photocopier and a washing machine.  

The appendix, chapter 4, includes a case study and exercises with both sections continuing the heavily analytical style adopted throughout the book.  

The main text on the whole is readable despite a plethora of grammatical and spelling errors and, more importantly, an unusually rigorous approach which starts with concise definitions of ideas followed by examples and leading to theorems and lemmas. Clearly it is not aimed at the mathematically challenged student but should serve well as an excellent advanced text, as in the spirit of the Springer Verlag series, for postgraduate researchers seeking solid analytical foundations for their work.   

