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Preface i

Preface

This book is an introduction to software radio technolo-
gies and their applications that have occurred in the field of
radio communication in recent years. Software radio has
been so far regarded as a completely new idea and system of
radio communication and much more concerns as well as
studies contributed, since it newly emerged in the early of
1990. Continuing advances and advantages in software ra-
dio system have resulted in the system that may be in more
available, more flexible, much easier inter-communica-
tion, and eventually used for implementing the expected
multi-band multi-mode multi-function radio communication
(MBMMMFR). Of course, software radio is now viewed
as the third technical revolution following from analogue to
digital and fixed to mobile systems, in the domain of radio
communication. Therefore, this book reflects the develop-

ments of the software radio technologies, which have initi-
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ated an unprecedented growth in the use of radio systems
for military and civil communications, including mobile
communication , spread spectrum and satellite communica-
tion.

In consideration of study of software radio being only
at the preliminary period and no specific books and teaching
material on this aspect in our country, this book is compiled
systematically and comprehensively by referring to the
newest relative original references abroad and integrating
our own theorectical research and practical results of soft-
ware radio technologies in the past a few years.

Software Radio Technologies and Their Applications is
a new book, because of its broad coverage of both software
radio technologies themself and their illustration of applica-
tions with a few examples from real systems for the first
time. Especially, the available systems that use practical
software radio architecture instead of idealized one are em-
phasized in this book. As a result, this volume meets the
need for a comprehensive book on software radio.

The first chapter presents in textbook form a brief in-
troductory of the development history of wireless communi-

cation, as well as the fundamental idea and superiorities of
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software radio. It is followed by a thorough treatment of
software radio architectures, including canonical and avail-
able ones, and their system functions and estimation of re-
sources in Chapter2. Chapter 3 is devoted to the key tech-
nologies for implementation of a software radio system,
which includes the wide-band smart antenna, A/D/A con-
version, high-speed DSP, VME bus architecture and DDC
as well as DDS frequency synthesis technologies. The mate-
rial presented in Chapter 4 provides considerable information
on applications of software radio architecture and its tech-
nologies respectively to military and/or civil communication
system. The last chapter gives a summary on the measure-
ment of software extent of a software radio communication
system and the developmental prospect of software radio in
the years to come.

This book is intended to be both a textbook for senior-
level students or graduates in electronic and/or telecommu-
nication engineering and a reference or re-study material for
the working engineers even versed in the current radio com-
munication art in the relative institutes.

This book is compiled mainly by Professor Wu Limin,

and examined and revised by Professor Zhang Suwen.
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Chapters 1, 2, 3 and 4 were completed by Wu Limin with
the collaboration of Xue Feng. Also chapters 1 to 5 were
contributed by Xue Feng and Wu Ningsheng. In the whole
stages of this project we received invaluable theoretical and
technical assistance from Professor Zhang Suwen. Professor
Zheng Linhua and Dr. Zeng Zhoumo provided us many
worthwhile suggestions during the writing of this book.
We are also indebted to the research fellows Nie Hao, Chen
Zhenglin and Wu Wei for their helpful advice on various
technical points. Finally, our special thanks go to all of

them for their generous help.

Wu Limin
Xue Feng
Wu Ningshen
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