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Echo Signal Processing

This book presents basic and advanced topics in the areas of sig nal theory and
processing as applied to acoustic echo-location (sonar). It is written at the advanced
undergraduate or graduate level, and as sumes that the reader is conversant with the
concepts and mathematics associated with introductory graduate courses in signal
processing such as linear and complex algebra, Fourier analysis, probability, advanced
calculus, and linear system theory. The material is presented in a tuto rial fashion as a
logical development starting with basic principles and leading to the development of
topics in detection and estimation theory, waveform design, echo modeling, scattering
theory, and spatial process ing. Examples are provided throughout the book to illustrate
impor tant concepts and especially important relationships are boxed. The book
addresses the practical aspects of receiver and waveform design, and therefore should
be of interest to the practicing engineer as well as the student. Although much of the
book is applicable to the general echo-location problem that includes radar, its emphasis
is on acoustic echo location especially in regard to time mapping and the wideband or
wavelet description of Doppler. Introductory signal theory material is included in the first
chapter to provide a foundation for the material covered in the later chapters. A
consistent notational convention is ob served throughout the book so that the various
mathematical entities are readily identified. This is described in the glossary and symbol
list.
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