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linear shift invariant  systems. It subsequently discusses methods for 
sampling two-dimensional continuous signals and compares several 
stategies such as rectangular and hexagonal sampling. 

Chapter 2 is an excellent introduction to the multidimensional 
discrete and fast Fourier  transforms and concludes with a section on 
the interrelationship between the M-dimensional and the one- 
dimensional DFT’s. 

Chapter 3 deals with design and implementation techniques for 
two-dimensional finite impulse  responce  (FIR)  filters.  Various 
techniques such  as  windowing, optimal least squares  design,  and 
transformations are discussed together with several implementation 
techniques such as direct, block convolutions, and DFT.  The 
implementation and  design  of hexagonal FIR  filters concludes this 
chapter. 

Chapters 4 and 5 discuss multidimensional recursive systems 
and  the  design  and implementation of two dimensional IIR filters. 
Chapter 4 deals with finite  difference  equations, multidimensional z- 
transforms, the stability of recursive systems and the two-dimen- 
sional complex  cepstrum.  Chapter 5 deals with IIR filter  implementa- 
tion and  design techniques and contains a brief discussion on filter 
stabilization. 

Chapter 6 discusses the  use of multidimensional signal processing 
in  the  context  of  signals received by an array of sensors. Beamform- 
ing as a linear  filtering  approach to the  problem of determining  the 
strength and direction of propagating  energy is discussed in the first 
part of the chapter. The second part of the same  chapter focuses on 
multidimensional spectral estimation methods such as high resolu- 
tion,  all-pole  modeling, and maximum  entropy. 

Chapter 7, entitled “Inverse Problems,” deals with the problem of 
image  reconstruction from limited measurements and a priori 
information.  The  first  part of this  chapter  deals with constrained 
iterative signal restoration and is a valuable introduction to  the field 
of image  restoration. The second  part of this  chapter  introduces  the 
concepts of signal reconstruction from a limited number of projec- 
tions mainly from  the computer-assisted tomography field and is 
equally informative. 

In summary, I found this book well written and consistent with the 
authors’  claim: a treatment of multidimensional signals as opposed to 
image  processing only. A worthwhile  effort has been spent on 
bringing out  the  important similarities and differences between the 
one-  and two-dimensional cases. In this context I found this text a 
valuable addition to my personal  library and because a different view 
than the majority of two-dimensional DSP books is  presented, I 
strongly recommend it to anybody interested in  the multidimensional 
signal processing field in  general or an introduction to the  image, 
seismic, CAT,  or  array processing areas. 

Array Signal  Processing-J. H. Justice, N. L. Owsley, J. L. Yen, 
and A. C. Kak (Englewood Cliffs, NJ: Prentice-Hall,  1985, 433 
pp.). Reviewed by David G.  Long. 

The field of array processing has grown rapidly in recent  years due 
to  the development of high speed digital  computers.  Historically, 
many different disciplines have been using array processing tech- 
niques almost independently. This  book pulls together many of the 
different  applications  .for  array  processing  under one cover. It is 
designed as an introductory  graduate level course  in  array processing. 
The described  purpose of the  book  is  to give a unified overview of 
such diverse applications of array signal processing as seismic 
exploration, sonar,  radar, radio  imaging,  and  tomographic imaging. 

The  reviewer  is  with  the  Jet  Propulsion  Laboratory,  Pasadena, CA 91 169. 

The book consists of six chapters,  each of which is written by a 
different author who  is a specialist in the particular discipline. 
Chapter 1, which serves as an  introduction,  reviews  basic concepts of 
wave propagation. The remainder  of  the  chapters may be read more 
or less independently of each  other. 

Chapter 2 deals with seismic applications of  array processing. 
Considering the breadth of the  topic, the writer of this chapter has 
provided an excellent overview of the field of exploratory seismic 
processing and has included extensive  derivations of the models and 
processing methods discussed. The author provides a brief historical 
background for each technique discussed. The bibliography for this 
chapter  is prodigious with over 300 references. 

Chapter 3 discusses  passive  sonar applications for array process- 
ing. Rather  than  providing a broad overview of sonar  array 
processing  similar to that given seismic processing in Chapter 2, the 
writer  concentrates only on  recent developments in passive sonar 
noise cancellation and interference.  The  writer of Chapter 3 does not 
adequately discuss signal modeling nor  provide the motivation for 
various techniques as provided in  other  chapters of the book. There 
are a total of 11 8 references  in this chapter. 

Radar array processing is discussed in  Chapter 4.  The writer has 
restricted  his  discussion to linear  arrays for solving the problem of 
angle-of-arrival estimation. The presentation describes basic signal 
and multipath models. Various methods of estimating the  radar  return 
spectrum are derived  and related to the angle estimation problem. 
Adaptive antenna algorithms are also briefly discussed. Experimental 
results and  computer simulations of  some of the methods are 
presented. Seventy-two  references are included in the bibliography of 
this chapter. 

Chapter 5 is a review of the  current state-of-the-art for image 
reconstruction of  radio  astronomy  sources.  After a discussion of 
electromagnetic wave fields of astronomical  radio  sources and of 
mutual coherence,  the  author  describes  two methods of image 
reconstruction: Fourier  inversion and “CLEAN.”  He briefly dis- 
misses the maximum-likelihood method.  Some of the problems of 
each method are described  and  illustrated. The effects of antenna 
array configuration are also  discussed.  This  chapter includes 83 
references 

Chapter 6 presents a sampling rather than a survey of tomographic 
imaging. This  chapter  presents  an excellent background of the field. 
Signal models presented  consider both diffracting and nondiffracting 
sources. The author  describes  some of the applications of tomo- 
graphic  imaging  and  presents  the fundamental theorems for tomo- 
graphic imaging. The remainder of the  chapter consists of descrip- 
tions of various reconstruction  algorithms including algebraic 
reconstruction,  filtered-backprojection,  and filtered-backpropagation 
algorithms. The chapter contains 105 references. 

Although not designed to be an in-depth study of each subject, the 
book is  more  than  adequate to  serve as a text for a graduate  course  in 
array  processing.  Unfortunately,  no  homework problems are in- 
cluded in  the  text.  The text is  primarily  theory oriented with little or 
no  emphasis  on  hardware implementations of the  array processing 
algorithms discussed. This book would make  an excellent addition to 
the reference  libraries of IEEE members. 

Sprachverarbeitung  und  Sprachuebertragung  (Speech Processing 
and Speech Transmission)-Klaus  Fellbaum (Berlin, New York: 
Springer,  1984, IX+274  pp.). Reviewed by Hermann Ney. 

The stated objective of the book is to describe  the state of the art in 
speech processing and transmission and to present the most funda- 

The  reviewer  is  with  Philips  Research  Laboratory,  Hamburg,  West 
Germany. 




