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前言

　　The field of digital communication has evolved rapidly in the past fewdecades， with commercial
applications proliferating in wireline communi-cation networks （e.g.， digital subscriber loop， cable， fiber
optics）， wirelesscommunication （e.g.， cell phones and wireless local area networks）， and stor-age media 
（e.g.， compact discs， hard drives）. The typical undergraduate andgraduate student is drawn to the field
because of these applications， but isoften intimidated by the mathematical background necessary to
understandcommunication theory. A good lecturer in digital communication alleviatesthis fear by means of
examples， and covers only the concepts that directlyimpact the applications being studied. The purpose of this
text is to providesuch a lecture style exposition to provide an accessible， yet rigorous， intro-duction to the
subject of digital communication. This book is also suitable forself-study by practitioners who wish to brush up on
fundamental concepts.　The book can be used as a basis for one course， or a two course sequence， indigital
communication. The following topics are covered： complex basebandrepresentation of signals and noise （and
its relation to modern transceiverimplementation）; modulation （emphasizing linear modulation）;
demodulation（starting from detection theory basics）; communication over dispersive chan-nels， including
equalization and multicarrier modulation; computation of per-formance benchmarks using information theory;
basics of modem codingstrategies （including convolutional codes and turbo-like codes）; and introduc-tion to
wireless communication. The choice of material reflects my personalbias， but the concepts covered represent a
large subset of the tricks of thetrade. A student who masters the material here， therefore， should be
wellequipped for research or cutting edge development in communication sys-tems， and should have the
fundamental grounding and sophistication neededto explore topics in further detail using the resources that any
researcher ordesigner uses， such as research papers and standards documents.
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内容概要

　　《数字通信基础（英文版）》阐述了现代数字通信系统设计的基本知识，主要内容有：信号和噪
声的复基带表述，调制和调解，分散信道通信，用信息理论计算性能基准点，现代解码方法基础知识
，无线通信简介。
书中实例丰富，每章还配有练习题，帮助读者深刻理解重要通信原理。
　　《数字通信基础（英文版）》是通信专业高年级本科生和研究生教材，也可供工程技术人员参考
。
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章节摘录

　　The objective of this text is to convey an understanding of the principlesunderlying the design of a modem
digital communication link. An introduc-tion to modulation techniques （i.e.， how to convert bits into a form
that canbe sent over a channel） is provided in Chapter 2. We emphasize the impor-tant role played by the
complex baseband representation for passband signalsin both transmitter and receiver design， describe some
common modulationformats， and discuss how t　　determine how much bandwidth is required tosupport a
given modulation format. An introduction to demodulation （i.e.， howto estimate the transmitted bits from a
noisy received signal） for the classicaladditive white Gaussian noise （AWGN） channel is provided in Chapter
3. Ourstarting point is the theory of hypothesis testing. We emphasize the geometricview of demodulation first
popularized by the classic text of Wozencraft andJacobs， introduce the concept of soft decisions， and provide a
brief exposureto link budget analysis （which is used by system designers for determiningparameters such as
antenna gains and transmit powers）. Mastery of Chap-ters 2 and 3 is a prerequisite for the remainder of this book.
The remainingchapters essentially stand on their own. Chapter 4 contains a framework forestimation of parameters
such as delay and phase， starting from the derivationof the likelihood ratio of a signal in AWGN. Optimal
noncoherent receiversare derived based on this framework. Chapter 5 describes the key ideas usedin channel
equalization， including maximum likelihood sequence estimation（MLSE） using the Viterbi algorithm，
linear equalization， and decision feed-back equalization. Chapter 6 contains a brief treatment of information
theory，focused on the computation of performance benchmarks. This is increas-ingly important for the
communication system designer， now that turbo-likecodes provide a framework for approaching
information-theoretic limits forvirtually any channel model. Chapter 7 introduces error-correction coding.It
includes convolutional codes， serial and parallel concatenated turbo codes，and low density parity check 
（LDPC） codes. It also provides a very briefdiscussion of how algebraic codes （which are covered in depth in
codingtheory texts） fit within modem communication link design， with an emphasison Reed-Solomon codes.
Finally， Chapter 8 contains an introduction to wire-less communication， including channel modeling， the
effect of fading， anda discussion of some modulation formats commonly used over the wirelesschannel that are
not covered in the introductory treatment in Chapter 2. Thelatter include orthogonal frequency division
multiplexing （OFDM）， spreadspectrum communication， continuous phase modulation， and space-time 
（ormultiple antenna） communication.

Page 7



第一图书网, tushu007.com
<<数字通信基础>>

媒体关注与评论

　　“进入通信行业多年，我已经成功设计了不少数字通信系统?，可以说，如果不是受益于Madhow
博士直观有效的讲解方式，我不可能这么牢固地掌握数字通信基础知识，甚至不可能像今天这样游刃
有余地工作，”　　——Amazin．com
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编辑推荐

　　近十年来，数字通信技术发展迅猛，已经深入人们日常生活的每个角落，如宽带上网、手机、数
字电视等。
受这些应用的驱使，大量人才投身数字通信行业，但他们常常被通信理论所需的数学知识吓倒。
　　Madtlow博士拥有多年科研和教学工作经验.深知如何通过讲解实例来减轻这种恐惧。
《数字通信基础（英文版）》旨在保持知识严谨性的同时，通过各种方式让读者轻松掌握通信理论。
书中首先建立了调制和解调的经典基础概念，接着介绍了同步、非相干通信、信道均衡、信息论、信
道编码、无线通信等高级概念；此外，还涵盖了Turbo马和LDPC码的相关内容，读者既可以据此实现
并进行性能评估，也可以仅仅以它们为性能基准进行性能对比。
《数字通信基础（英文版）》特色使用复基带表示作为收发机设计和实现的统一框架包括空时通信等
不同调制样式的无线链路设计非相干通信和均衡的几何内涵。
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