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Preface

Recent years have seen the great success of OFDM (orthogonal frequency
division multiplexing) and DMT (discrete multitone) transceivers in many
applications. The OFDM system has found many applications in wireless
communications. It has been adopted in IEEE 802.11 for wireless local area
networks, DAB for digital audio broadcasting, and DVB for digital video
broadcasting. The DMT system is the enabling technology for high-speed
transmission over digital subscriber lines. It is used in ADSL {asymmetric
digital subseriber lines) and VDSL (very-high-speed digital subseriber lines).
The OFDM and DMT systems are both examples of DFT transceivers that
employ redundant guard intervals for equalization. Having a guard interval
can greatly simplify the task of equalization at the receiver and it is now one of
the most effective approaches for channel equalization. In this book we will
study the OFDM and DMT under the framework of filter bank transceivers.
Under such a framework, there are numerous possible extensions. The freedom
in the filter bank transceivers can be exploited to better the systems for various
design criteria. For example, transceivers can be optimized for minimum bit
error rate, [or minimum (ransmission power, or [or higher spectral elliciency.
We will explore all these possible optimization problems in this book.

The first three chapters describe the major building blocks relevant for the
discussion of signal processing for communication and give the tools usetul for
solving problems in this area. Chapters 4-5 introduce the multirate building
blocks and filter bank transceivers, and the basic idea of guard intervals for
channel equalization. Chapter 6 gives a detailed discussion of OFDM and
DMT systems. Chaplers 7-10 consider the design of (iller bank (ransceivers
for different criteria and channel environments. A detailed outline is given at
the end of Chapter 1. This book has heen used as a texthook for a first-year
graduate course at National Chiao Tung University, Taiwan, and at National
Taiwan University. Most of the chapters can be covered in 16-18 weeks.
Homework problems are given for Chapters 2-10.

It is our pleasure to thank our families for the patience and support during
all phases of this timme-consuming project. We would like to thank our univer-
sities, National Chiao Tung University and National Taiwan University, and
the National Science Council of Taiwan for their generous support during the
writing of this book. We would also like to thank our students Chien-Chang
Li, Chun-Lin Yang, Chen-Chi Lo, and Kuo-Tai Chiu for generating some of
the plots. PPV wishes to acknowledge the California Institute of Technology,
the National Science Foundation (USA), and the Office of Naval Research
(USA), for all the support and encouragement.
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