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Preface

In the 1970s computer technology has progressed at a phenomenal rate and, as
microprocessor systems continue to develop, the cost of implementing ·digital
signal processors will, hopefully, correspondingly decrease. Consequently in the
1980s it is expected that the number of practical applications of digital filters
will significantly increase; furthermore it is possible that many established
continuous-time filter systems will be replaced by equivalent digital filter
systems. There is therefore a growing need for more well-trained engineering
and science graduates, postgraduates and practising engineers who are skilled in
the design and implementation of digital filter systems. Fortunately many polytechnics and universities have already recognised the importance of digital signal
processing, and this subject now generally forms part of the core material in many
undergraduate and postgraduate engineering courses.
This book presents a concise introduction to the fundamental techniques
involved in the design and implementation of digital filters. The level of the
information presented makes it suitable for use mainly in: the second and the fmal
years of electrical and electronic engineering undergraduate courses. Some of the
material goes beyond the undergraduate level and will be useful to postgraduate
students and practising engineers. The book includes many appropriate worked
examples which serve to illustrate theoretical concepts as they are developed in
the text. Indeed, the main purpose of the worked examples is to help to bridge
the gap between the theoretical and practical aspects of digital filters, and it is
intended that this feature will greatly assist the reader (especially the undergraduate student) in relating the theory to practical results.
The first chapter introduces sampled-data signals and systems, and the basic
required mathematical concepts of the Z-transform and the inverse Z-transform
are developed. In chapter 2 a number of useful design methods applicable to
recursive digital filters are described in detail. The design methods applicable to
non-recursive digital filters are examined in chapter 3. The main considerations
that must be given to quantisation effects in the practical implementation of
digital filters are discussed in chapter 4. In chapter 5 (the final chapter) hardware
and software aspects of digital filter implementation are discussed in detail, and

X

Preface

some pertinent microprocessor system concepts are described. The appendixes
at the end of the book have been included to help the reader who wishes to
undertake the task of translating a 'paper design' into a practical working digital
filter. Typically the latter may be a project for the undergraduate student, or
indeed in some cases a postgraduate student, or project development undertaken
by the practising engineer.
I wish to express my thanks to my colleague Dr R. J. Simpson (Preston
Polytechnic) for his encouragement and helpful advice during the preparation
and writing of this book. I also wish to express my thanks to Mr G. Collins
(Preston Polytechnic) for his invaluable assistance in sorting out practical problems
associated with software used in implementing some of the digital filter designs
presented in the book. I gratefully thank Dr E. T. Pawner (UMIST) and Dr M.G.
Hartley (UMIST) for giving me the opportunity to teach some of the material in
this book to postgraduate students on their M.Sc. Digital Electronics course. My
thanks also go to Mrs T. Smith for her cheerfulness and competence in typing the
manuscript. I especially thank my wife, Jennifer, for her love, patience,
encouragement and understanding.
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