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Preface

Sound wave is the only physical medium which can propagate over a long
distance in the ocean. Other physical media, such as electromagnetic, optical or
laser beams will quickly dissipate in the ocean because sea water is a good
electrical conductor.

Sound navigation and ranging (Sonar) is a technique which is based on sound
propagation to navigate, to communicate with or to detect other vessels. It is used
extensively in ocean development and military applications.

Digital sonar is a sonar system that uses digital signal processing theory and
techniques and that realizes system integration in a digital manner. Compared with
the analogue processing of signal, digital processing has many advantages, as
digital data are easy to store, transmit, and process.

With the rapid development of the semiconductor industry, digital chips
have become more and more powerful and can now complete very complicated
algorithms which were impossible to perform in the past. As a result, the
performance of digital sonar has improved greatly.

The design of a modern digital sonar depends not only on the theory of
underwater acoustic signal processing but also on our knowledge of the ocean
environment, including ambient noise, the acoustic channel, the characteristics of
the sea surface and sea floor, etc.

This book aims to describe the basic design principles of digital sonar and its
applications. We have tried to focus our description on the basic theory and design
techniques of modern digital sonar by stripping away all unimportant details.

Most theoretical results are illustrated with a practical example so that the
reader should understand the application background of the basic theory.

I would like to emphasize that the best way of learning the theory of digital
sonar design is to design a modern digital sonar for a particular application area.
Experiments in lake or sea water are essential. I believe that experiments at sea
provide some of the most important lessons for aspiring sonar designers.

The theoretical and experimental results described in this book include a wide
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