
Preface

The need for real-time, high performance computational al-
gorithms, architectures, and implementation has been one of the
driving forces of modern signal processing technology. Ad-
vances in VLSI signal processing technology have made possible
the realization of low cost and powerful multimedia and wire-
less communication systems. The goal of this two-volume series
is to provide a collection of state-of-the-art reprinted papers in
this field. Since the early 1980s when VLSI technology was al-
ready established, this area has been extremely active both at the
university and industrial R&D levels. One of the major break-
throughs in VLSI technology has been its ability to implement
signal processing algorithms and architectures onto cost-effec-
tive ASIC and DSP chips. Complex and computationally inten-
sive signal/image algorithms can then be practically used to
satisfy high-performance and high-speed requirements. Now,
signal processing technology has become an integral part of
modern engineering, ranging from defense to commercial ap-
plications. There is worldwide interest in this technology.

Works in this area are highly interdisciplinary; they involve
interaction among areas such as VLSI and circuit design, com-
puter architecture, signal processing, communications, and
computer-aided design. Major publications are scattered among
many international journals. It is extremely difficult for work-
ing engineers, researchers, and students to keep track of these
publications. Due to the diversity of this area, there is no single
book that covers all aspects of this area in detail. There are many
possible reasons, one being that this area is quite young with
most works completed only in this past decade. Indeed, now is
the best time to publish such a book. Presently, the most well-
known book in this area is that of "VLSI Array Processors," by
S. Y. Kung. This is an excellent research monograph/textbook
covering some of the state-of-the-art research materials up to
about 1988. Since then there has been much activity in this area,
particularly with multimedia applications and cellular commu-
nications. Therefore, many of us working in this area feel there
is a strong demand for a book that collects major contributions
from all the research topics reflected in the VLSI signal pro-
cessing area. With such a book, one cannot only comprehend
the major contributions that have been achieved thus far, but
also find new directions and trends. For those who are not fa-
miliar with this area, this book will also serve as an excellent
source to readily understand the basic issues and enable partici-

pation in the growth and applications of this dynamic and im-
portant technology.

This book is designed to collect all the research efforts and
findings that have made the high performance implementation
of signal processing possible in the last decade. We hope that
this effort will help facilitate that basic understanding of differ-
ent subareas because workers interested in this area may have
diverse analytical, system, software, or hardware backgrounds
in signal/image processing, circuits and systems, telecommuni-
cations, and computer fields. Traditionally, then? has been a lack
of common basis to bring together workers in these fields. This
book can provide a possible bridge.

The book intends to address the important aspects of high-per-
formance signal processing with a focus on the recent develop-
ment of VLSI technology for signal processing. It not only serves
as a basic reference to the major works in the area but also pro-
vides the future research directions and development trends.
Whenever a working engineer or a researcher wants to get started
or examine some issues in detail, there is a tremendous problem
getting started in the area. The diverse technical nature of the
works and the scope of publications available have a negative ef-
fect on the growth of this area. The availability of this book will
serve the needs of workers in this area and promote its future dy-
namic growth. The intended audience is those who have interest
in high-performance implementation of signal/image process-
ing, including those with analytical, system, software, or hard-
ware interests in this area. This book is especially appropriate for
someone who has a basic understanding of signal processing.

During the preparation of this book, the most difficult task
was the discriminative selection of papers to be included. It is
difficult for one person to become an expert in the entire large
and interdisciplinary field. In our paper selections, we have fo-
cused on innovative architectures and associated algorithms for
VLSI implementations. We have omitted many excellent signal
processing algorithmic papers not having such direct implica-
tions. We have also selected only journal publications, which
generally offer more permanency and which pass through
greater critical reviewing than conference proceedings. Our
choice of papers to include was motivated by subjective prefer-
ence but mostly a desire to balance and represent different ac-
tivities. Input from colleagues and reviewers also played an
important role in the paper selection.
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In Volume 2, there are six chapters dealing respectively with
issues on numerical algebra and adaptive array processing,
adaptive filtering, coding and data compression, image and
video processing, digital signal processing and speech, and
neural networks.

Credits for the technical merits must go to the respective au-
thors of the papers included in the book. Due to the page limi-
tation, it is unfortunate that many interesting works cannot be
included. We have tried to refer to as many other papers as pos-
sible in the introductory material for each chapter and have
listed many additional papers in the references. In total, we have
collected about 100 papers in both volumes, and more than 700
references are provided.

We would like to thank the anonymous reviewers for their en-
couragement, constructive comments, and suggestions not only
on style, but also on the inclusion and deletion of papers. We are
particularly grateful to S. Y. Kung and Keshab Parhi for their

valuable and detailed comments. We are also deeply thankful to
Leah Jamieson, chair of the VLSI Signal Processing Technical
Committee, and Jan Rabaey, chair of the Design and Implemen-
tation of the Digital Signal Processing Systems (after its name
change), who organized the reviews with IEEE Press and enthu-
siastically led the committees to endorse this project. We also
want to express our appreciation of the following agencies for
their support that permitted us to finish this work: Office of Naval
Research, MIPS program of the State of Maryland, National Sci-
ence Foundation, University of California-Micro program, and
NAS A-Dryden. Finally, we would like to thank Suzanne Metzler
who keyboarded many sections of the manuscript, and Erica Yao
who edited various drafts of this publication.
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