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Preface

This book has grown out of nearly three decades of research and teaching n (he field
of adaptive signal processing. It is designed primarily 1o be a basic text on adaptive
signal processing and, at the time of its publication, it is believed to be the only basic
text on the subject, or at least the only textbook covering the breadth of subject
matter shown in the table of conlents.

The book is based on class notes for a one- or two-semesier senior of
graduate level course in adaptive signal processing taught at Stanford University, the
University of New Mexico, and Sandia National Laboratories. Every chapter except
Chapter 1 has exercises at the end, and these are considered 10 be an essential part of
any course using the text. The exercises are often used to complete the reader’s
understanding of a concept or to present different applications of ideas in the text.

Referring to the table of contents, the reader can see that the book is divided
into four main parts. The first three parts—General Introduction, Theory of
Adaptation with Stationary Signals, and Adaptive Algorithms and Structures—make
up a little less than half of the teat. The material in these paris is considered basic
theory and would normally be included in any first course on adaptive signal
processing, The fourth part— Applications—consists of six chapters on various
engineering applications of adaptive signal processing, In this part the instructor
may wish to concentrate on subjects of special interest. However, even in a
one-semester course, the instructor will probably wish to include at least the first
portion of each chapter.

For prerequisites, we assume that the studeat has at least senior-level academic
experience in engineering and mathematics, and has the ability to write and run
computer programs, The latter is essential for doing many of the exercises. A course
in linear systems analysis. particularly in discrete systems with the vse of the
z-transform, would provide a very useful (if not essential) background. Also, &
course in engineering statistics or probability, or the equivalent, provides & helpful
background,

In the first part of the text, Chapter 1 introduces the concept of adapiation as a
property or characterisiic of certain systems in engineering. Chapter 2 introduces the
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List of Symbols

(1) inverse of =

(2) plant input signal

translated weight, w — w™

weight value in principal axis coordinate svsiem
weight value

input signal

output signal

variable in the z-transform

inverse of = (umt delay)

(1) z-transform of a

(2) amphitude gain

z-transform of b

(1) function used in lattice conversion
(2) constant signal amplitude
signal distortion

expected (mean, average) value of
transfer function

transfer function

transfer function

the identity matrix, diag [111...1)
(1) transfer function

(2) jamming signal

number of beamforming elements
index of the last filter weight, w,
(1) misadjustment

(2) number of feedback weights

(1) number of samples per cycle

(2) number of error samples taken with periurbed weights
(3) number of discrete frequencies

gradient noise, ¥ — ¥

N 1n principal axis coordinate system

(1) perturbation due to derivative measurement
(2) estimated signal power

(3) plant transfer function

correlation vector of input and desired signals
transfer function of pseudofilier

filter quality factor

(1) eigenvector matrix of R

{2) scaled estimated R matrix

List of Symbols
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correlation matrix of input signal, x
(1)matrix used in SER algorithm

(2) signal vector in adaptive arruays
(1) transpose of a vector or matrix
(2) timne step between samples in seconds
time constant of adaptation
augmented signal vector

translated weight vector, W — W*
weight vector in principal axis system
weight vectior

z-transform of x

input signal vector

z-transform of y

inverse =-transform of

(1) exponential decay constant

(2) output signal derivative

(3) forgetting factor in SER and lattice algorithms
rth moment of g,

estimate of «,

(1) output signal derivative

(2) adjustable gain factor

(1) performance penalty

(2) leakage factor

(1) small perturbation in a weight value
(2) translated lattice filter weight

(3) beam-steering delay

error signal

lattice filter weight

(1) eigenvalue

(2) wavelength

convergence parameter in gradient search algorithms
(1) convergence parameter

(2) lattice filter weight

input noise power

mean-square error (MSE) performance function
estimate of &

3.14159265. ..

signal-to-noise ratio

signal variance or power
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