Digital Communications Proakis 4th Edition

Offers the most complete, up-to-date coverage available on the principles of
digital communications. Focuses on basic issues, relating theory to practice
wherever possible. Numerous examples, worked out in detail, have been
included to help the reader develop an intuitive grasp of the theory. Topics
covered include the sampling process, digital modulation techniques, error-
control coding, robust quantization for pulse-code modulation, coding speech at
low bit radio, information theoretic concepts, coding and computer
communication. Because the book covers a broad range of topics in digital
communications, it should satisfy a variety of backgrounds and interests, and
offers a great deal of flexibility for teaching the course. The author has included
suggested course outlines for courses at the undergraduate or graduate levels.
In this supplementary text, MATLAB is used as a computing tool to explore
traditional DSP topics and solve problems to gain insight. This greatly expands
the range and complexity of problems that students can effectively study in the
course. Since DSP applications are primarily algorithms implemented on a DSP
processor or software, a fair amount of programming is required. Using

interactive software such as MATLAB makes it possible to place more emphasis
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on learning new and difficult concepts than on programming algorithms.
Interesting practical examples are discussed and useful problems are explored.
Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.

Providing the underlying principles of digital communication and the design
techniques of real-world systems, this textbook prepares senior undergraduate
and graduate students for the engineering practices required in industry.
Covering the core concepts, including modulation, demodulation, equalization,
and channel coding, it provides step-by-step mathematical derivations to aid
understanding of background material. In addition to describing the basic theory,
the principles of system and subsystem design are introduced, enabling students
to visualize the intricate connections between subsystems and understand how
each aspect of the design supports the overall goal of achieving reliable
communications. Throughout the book, theories are linked to practical
applications with over 250 real-world examples, whilst 370 varied homework
problems in three levels of difficulty enhance and extend the text material. With
this textbook, students can understand how digital communication systems
operate in the real world, learn how to design subsystems, and evaluate end-to-

end performance with ease and confidence.
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The DSL arena is expanding rapidly, making it highly unlikely that any single
author can adequately address the breadth and depth of the subject. Responding
to the demand of designers worldwide, Fundamentals of DSL Technology
combines the strengths of the field's most renowned DSL experts, providing a
foundation of all aspects of DSL system design.

Abstract: From a signal processing for communications perspective, three
fundamental transceiver design components are the channel precoder, the
channel estimator, and the channel equalizer. The optimal design of these blocks
is typically formulated as an optimization problem with a certain objective
function, and a given constraint set. However, besides the objective function and
the constraint set, their optimal design crucially depends upon the adopted
system model and the assumed system state. While, optimization under a perfect
knowledge of these underlying parameters (system model and state) is relatively
straight forward and well explored, the optimization under their imperfect (partial
or uncertain) knowledge is more involved and cumbersome. Intuitively, the
central question that arises here is: should we fully trust the available imperfect
knowledge of the underlying parameters, should we just ignore it, or should we
go for an “intermediate” approach? This thesis deals with three crucial

transceiver design problems from a signal processing for communications
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perspective, and attempts to answer the fundamental question of how to handle
the presence of uncertainty about the design parameters in the respective
optimization problem formulations.

Orthogonal Frequency Division Multiplexing (OFDM) systems are widely used in
the standards for digital audio/video broadcasting, WiFi and WiMax. Being a
frequency-domain approach to communications, OFDM has important
advantages in dealing with the frequency-selective nature of high data rate
wireless communication channels. As the needs for operating with higher data
rates become more pressing, OFDM systems have emerged as an effective
physical-layer solution. This short monograph is intended as a tutorial which
highlights the deleterious aspects of the wireless channel and presents why
OFDM is a good choice as a modulation that can transmit at high data rates. The
system-level approach we shall pursue will also point out the disadvantages of
OFDM systems especially in the context of peak to average ratio, and carrier
frequency synchronization. Finally, simulation of OFDM systems will be given
due prominence. Simple MATLAB programs are provided for bit error rate
simulation using a discrete-time OFDM representation. Software is also provided
to simulate the effects of inter-block-interference, inter-carrier-interference and

signal clipping on the error rate performgnce. Different components of the OFDM
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system are described, and detailed implementation notes are provided for the
programs. The program can be downloaded here. Table of Contents: Introduction
/ Modeling Wireless Channels / Baseband OFDM System / Carrier Frequency
Offset / Peak to Average Power Ratio / Simulation of the Performance of OFDM
Systems / Conclusions

From the Foreword: "...There are many good textbooks today to teach digital
signal processing, but most of them are content to teach the theory, and perhaps
some MATLAB® simulations. This book has taken a bold step forward. It not only
presents the theory, it reinforces it with simulations, and then it shows us how to
actually use the results in real-time applications. This last step is not a trivial step,
and that is why so many books, and courses, present only theory and
simulations. With the combined expertise of the three authors of this text...the
reader can step into the real-time world of applications with a text that presents
an accessible path..." —Delores M. Etter, Texas Instruments Distinguished Chair
in Electrical Engineering and Executive Director, Caruth Institute for Engineering
Education, Southern Methodist University, Dallas, Texas, USA Mastering
practical application of real-time digital signal processing (DSP) remains one of
the most challenging and time-consuming pursuits in the field. It is even more

difficult without a resource to bridge the/zgap between theory and practice. Filling
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that void, Real-Time Digital Signal Processing from MATLAB® to C with the
TMS320C6x DSPs, Second Edition is organized in three sections that cover
enduring fundamentals and present practical projects and invaluable appendices.
This updated edition gives readers hands-on experience in real-time DSP using a
practical, step-by-step framework that also incorporates demonstrations,
exercises, and problems, coupled with brief overviews of applicable theory and
MATLAB® application. Engineers, educators, and students rely on this book for
precise, simplified instruction on use of real-time DSP applications. The book’s
software supports the latest high-performance hardware, including the powerful,
inexpensive, and versatile OMAP-L138 Experimenter Kit and other development
boards. Incorporating readers’ valuable feedback and suggestions, this
installment covers additional topics (such as PN sequences) and more advanced
real-time DSP projects (including higher-order digital communications projects),
making it even more valuable as a learning tool.

Based on the popular Artech House classic, Digital Communication Systems
Engineering with Software-Defined Radio, this book provides a practical approach to
quickly learning the software-defined radio (SDR) concepts needed for work in the field.
This up-to-date volume guides readers on how to quickly prototype wireless designs

using SDR for real-world testing and experimentation. This book explores advanced
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wireless communication techniques such as OFDM, LTE, WLA, and hardware
targeting. Readers will gain an understanding of the core concepts behind wireless
hardware, such as the radio frequency front-end, analog-to-digital and digital-to-analog
converters, as well as various processing technologies. Moreover, this volume includes
chapters on timing estimation, matched filtering, frame synchronization message
decoding, and source coding. The orthogonal frequency division multiplexing is
explained and details about HDL code generation and deployment are provided. The
book concludes with coverage of the WLAN toolbox with OFDM beacon reception and
the LTE toolbox with downlink reception. Multiple case studies are provided throughout
the book. Both MATLAB and Simulink source code are included to assist readers with
their projects in the field.
Chaotic Signals in Digital Communications combines fundamental background
knowledge with state-of-the-art methods for using chaotic signals and systems in digital
communications. The book builds a bridge between theoretical works and practical
implementation to help researchers attain consistent performance in realistic
environments. It shows the possible shortcomings of the chaos-based communication
systems proposed in the literature, particularly when they are subjected to non-ideal
conditions. It also presents a toolbox of techniques for researchers working to actually
implement such systems. A Combination of Tutorials and In-Depth, Cutting-Edge
Research Featuring contributions by active leading researchers, the book begins with
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an introduction to communication theory, dynamical systems, and chaotic
communications suitable for those new to the field. This lays a solid foundation for the
more applied chapters that follow. A Toolbox of Techniques—Including New Ways to
Tackle Channel Imperfections The book covers typical chaos communication methods,
namely chaotic masking, chaotic modulation, chaotic shift key, and symbolic message
bearing, as well as bidirectional communication and secure communication. It also
presents novel methodologies to deal with communication channel imperfections.
These tackle band-limited channel chaos communication, radio channels with fading,
and the resistance of a special chaotic signal to multipath propagations. In addition, the
book addresses topics related to engineering applications, such as optical
communications, chaotic matched filters and circuit implementations, and microwave
frequency-modulated differential chaos shift keying (FM-DCSK) systems. Insights for
Both Theoretical and Experimental Researchers Combining theory and practice, this
book offers a unique perspective on chaotic communication in the context of non-ideal
conditions. Written for theoretical and experimental researchers, it tackles the practical
Issues faced in implementing chaos-based signals and systems in digital
communications applications.
Revised to reflect all the current trends in the digital communications field, this all-
inclusive guide delivers an outstanding introduction to the analysis and design of digital
communication systems. Includes expert coverage of new topics: Turbocodes,
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Turboequalization, Antenna Arrays, Digital Cellular Systems, and Iterative Detection.
Convenient, sequential organization begins with a look at the historyo and classification
of channel models and builds from there.
With 26 entirely new and 5 extensively revised chapters out of the total of 39, the
Mobile Communications Handbook, Third Edition presents an in-depth and up-to-date
overview of the full range of wireless and mobile technologies that we rely on every
day. This includes, but is not limited to, everything from digital cellular mobile radio and
evolving personal communication systems to wireless data and wireless networks
lllustrating the extraordinary evolution of wireless communications and networks in the
last 15 years, this book is divided into five sections: Basic Principles provides the
essential underpinnings for the wide-ranging mobile communication technologies
currently in use throughout the world. Wireless Standards contains technical details of
the standards we use every day, as well as insights into their development. Source
Compression and Quality Assessment covers the compression techniques used to
represent voice and video for transmission over mobile communications systems as
well as how the delivered voice and video quality are assessed. Wireless Networks
examines the wide range of current and developing wireless networks and wireless
methodologies. Emerging Applications explores newly developed areas of vehicular
communications and 60 GHz wireless communications. Written by experts from
industry and academia, this book provides a succinct overview of each topic, quickly
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bringing the reader up to date, but with sufficient detail and references to enable deeper
investigations. Providing much more than a "just the facts" presentation, contributors
use their experience in the field to provide insights into how each topic has emerged
and to point toward forthcoming developments in mobile communications.
This book concerns digital communication. Specifically, we treat the transport of bit
streams from one geographical location to another over various physical media, such
as wire pairs, coaxial cable, optical fiber, and radio waves. Further, we cover the mul
tiplexing, multiple access, and synchronization issues relevant to constructing com
munication networks that simultaneously transport bit streams from many users. The
material in this book is thus directly relevant to the design of a multitude of digital
communication systems, including for example local and metropolitan area data net
works, voice and video telephony systems, the integrated services digital network
(ISDN), computer communication systems, voiceband data modems, and satellite
communication systems. We extract the common principles underlying these and other
applications and present them in a unified framework. This book is intended for
designers and would-be designers of digital communication systems. To limit the scope
to manageable proportions we have had to be selective in the topics covered and in the
depth of coverage. In the case of advanced information, coding, and detection theory,
for example, we have not tried to duplicate the in-depth coverage of many advanced
textbooks, but rather have tried to cover those aspects directly relevant to the design of
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digital communication systems.
No further information has been provided for this title.
The availability of the RTL-SDR device for less than $20 brings software defined radio
(SDR) to the home and work desktops of EE students, professional engineers and the
maker community. The RTL-SDR can be used to acquire and sample RF (radio
frequency) signals transmitted in the frequency range 25MHz to 1.75GHz, and the
MATLAB and Simulink environment can be used to develop receivers using first
principles DSP (digital signal processing) algorithms. Signals that the RTL-SDR
hardware can receive include: FM radio, UHF band signals, ISM signals, GSM, 3G and
LTE mobile radio, GPS and satellite signals, and any that the reader can (legally)
transmit of course! In this book we introduce readers to SDR methods by viewing and
analysing downconverted RF signals in the time and frequency domains, and then
provide extensive DSP enabled SDR design exercises which the reader can learn from.
The hands-on SDR design examples begin with simple AM and FM receivers, and
move on to the more challenging aspects of PHY layer DSP, where receive filter
chains, real-time channelisers, and advanced concepts such as carrier synchronisers,
digital PLL designs and QPSK timing and phase synchronisers are implemented. In the
book we will also show how the RTL-SDR can be used with SDR transmitters to
develop complete communication systems, capable of transmitting payloads such as
simple text strings, images and audio across the lab desktop.
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Featuring a variety of applications that motivate students, this book serves as a
companion or supplement to any of the comprehensive textbooks in communication
systems. The book provides a variety of exercises that may be solved on the computer
using MATLAB. By design, the treatment of the various topics is brief. The authors
provide the motivation and a short introduction to each topic, establish the necessary
notation, and then illustrate the basic concepts by means of an example. Important
Notice: Media content referenced within the product description or the product text may
not be available in the ebook version.
Digital Communications is a classic book in the area that is designed to be used as a
senior or graduate level text. The text is flexible and can easily be used in a one
semester course or there is enough depth to cover two semesters. Its comprehensive
nature makes it a great book for students to keep refer to in their professional
careers.This best-selling book in Digital Communications by John G. Proakis has been
revised to reflect the current trends in the field. Some of the topics that have been
added include Turbocodes, Antenna Arrays, Iterative Detection, and Digital Cellular
Systems. Also new to this edition are electronic figures for presentation materials found
on the website.
Digital Communications
Starts with an overview of today's FPGA technology, devices, and tools for designing
state-of-the-art DSP systems. A case study in the first chapter is the basis for more
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than 30 design examples throughout. The following chapters deal with computer
arithmetic concepts, theory and the implementation of FIR and IIR filters, multirate
digital signal processing systems, DFT and FFT algorithms, and advanced algorithms
with high future potential. Each chapter contains exercises. The VERILOG source code
and a glossary are given in the appendices, while the accompanying CD-ROM contains
the examples in VHDL and Verilog code as well as the newest Altera "Baseline"
software. This edition has a new chapter on adaptive filters, new sections on division
and floating point arithmetics, an up-date to the current Altera software, and some new
exercises.
For one- or two-semester, senior-level undergraduate courses in Communication
Systems for Electrical and Computer Engineering majors. This text introduces the basic
techniques used in modern communication systems and provides fundamental tools
and methodologies used in the analysis and design of these systems. The authors
emphasize digital communication systems, including new generations of wireless
communication systems, satellite communications, and data transmission networks. A
background in calculus, linear algebra, basic electronic circuits, linear system theory,
and probability and random variables is assumed.
In-depth, textbook-style coverage combined with an intuitive, low-math approach makes
this book particularly appealing to the wireless and networking markets New to this
edition: Global wireless services, including 3G; Antenna Options; Error Coding
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This book is for designers and would-be designers of digital communication systems.
The general approach of this book is to extract the common principles underlying a
range of media and applications and present them in a unified framework. Digital
Communication is relevant to the design of a variety of systems, including voice and
video digital cellular telephone, digital CATV distribution, wireless LANSs, digital
subscriber loop, metallic Ethernet, voiceband data modems, and satellite
communication systems. New in this Third Edition: New material on recent advances in
wireless communications, error-control coding, and multi-user communications has
been added. As a result, two new chapters have been added, one on the theory of
MIMO channels, and the other on diversity techniques for mitigating fading. Error-
control coding has been rewritten to reflect the current state of the art. Chapters 6
through 9 from the Second Edition have been reorganized and streamlined to highlight
pulse-amplitude modulation, becoming the new Chapters 5 through 7. Readability is
increased by relegating many of the more detailed derivations to appendices and
exercise solutions, both of which are included in the book. Exercises, problems, and
solutions have been revised and expanded. Three chapters from the previous edition
have been moved to the book’s Web site to make room for new material. This book is
ideal as a first-year graduate textbook, and is essential to many industry professionals.
The book is attractive to both audiences through the inclusion of many practical
examples and a practical flavor in the choice of topics. Digital Communication has a
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Web site at : http://www.ece.gatech.edu/~barry/digital/, where the reader may find
additional information from the Second Edition, other supplementary materials, useful
links, a problem solutions manual, and errata.
Provides a step-by-step description of the basics of precoding andsignal shaping. *
lllustrates theory with examples from wireline and wirelesscommunications. * Discusses
the role of precoding and signal shaping algorithms incommunications standards.
A comprehensive introduction to the basic principles, design techniques and analytical
tools of wireless communications.
This supplement to any standard DSP text is one of the first books to successfully
integrate the use of MATLAB® in the study of DSP concepts. In this book, MATLAB® is
used as a computing tool to explore traditional DSP topics, and solve problems to gain
insight. This greatly expands the range and complexity of problems that students can
effectively study in the course. Since DSP applications are primarily algorithms
implemented on a DSP processor or software, a fair amount of programming is
required. Using interactive software such as MATLAB® makes it possible to place more
emphasis on learning new and difficult concepts than on programming algorithms.
Interesting practical examples are discussed and useful problems are explored. This
updated second edition includes new homework problems and revises the scripts in the
book, available functions, and m-files to MATLAB® V7.
Digital Communications is a classic book in the area that is designed to be used as a
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senior or graduate level text. The text is flexible and can easily be used in a one
semester course or there is enough depth to cover two semesters. Its comprehensive
nature makes it a great book for students to keep for reference in their professional
careers. This all-inclusive guide delivers an outstanding introduction to the analysis and
design of digital communication systems. Includes expert coverage of new topics:
Turbocodes, Turboequalization, Antenna Arrays, Digital Cellular Systems, and Iterative
Detection. Convenient, sequential organization begins with a look at the history and
classification of channel models and builds from there.
Optical Fiber Telecommunications V (A&B) is the fifth in a series that has chronicled the
progress in the research and development of lightwave communications since the early
1970s. Written by active authorities from academia and industry, this edition not only
brings a fresh look to many essential topics but also focuses on network management
and services. Using high bandwidth in a cost-effective manner for the development of
customer applications is a central theme. This book is ideal for R&D engineers and
managers, optical systems implementers, university researchers and students, network
operators, and the investment community. Volume (A) is devoted to components and
subsystems, including: semiconductor lasers, modulators, photodetectors, integrated
photonic circuits, photonic crystals, specialty fibers, polarization-mode dispersion,
electronic signal processing, MEMS, nonlinear optical signal processing, and quantum
information technologies. Volume (B) is devoted to systems and networks, including:
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advanced modulation formats, coherent systems, time-multiplexed systems,
performance monitoring, reconfigurable add-drop multiplexers, Ethernet technologies,
broadband access and services, metro networks, long-haul transmission, optical
switching, microwave photonics, computer interconnections, and simulation tools.
Biographical Sketches Ivan Kaminow retired from Bell Labs in 1996 after a 42-year
career. He conducted seminal studies on electrooptic modulators and materials, Raman
scattering in ferroelectrics, integrated optics, semiconductor lasers (DBR , ridge-
waveguide InGaAsP and multi-frequency), birefringent optical fibers, and WDM
networks. Later, he led research on WDM components (EDFAs, AWGs and fiber Fabry-
Perot Filters), and on WDM local and wide area networks. He is a member of the
National Academy of Engineering and a recipient of the IEEE/OSA John Tyndall, OSA
Charles Townes and IEEE/LEOS Quantum Electronics Awards. Since 2004, he has
been Adjunct Professor of Electrical Engineering at the University of California,
Berkeley. Tingye Li retired from AT&T in 1998 after a 41-year career at Bell Labs and
AT&T Labs. His seminal work on laser resonator modes is considered a classic. Since
the late 1960s, He and his groups have conducted pioneering studies on lightwave
technologies and systems. He led the work on amplified WDM transmission systems
and championed their deployment for upgrading network capacity. He is a member of
the National Academy of Engineering and a foreign member of the Chinese Academy
of Engineering. He is a recipient of the IEEE David Sarnoff Award, IEEE/OSA John
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Tyndall Award, OSA lves Medal/Quinn Endowment, AT&T Science and Technology
Medal, and IEEE Photonics Award. Alan Willner has worked at AT&T Bell Labs and
Bellcore, and he is Professor of Electrical Engineering at the University of Southern
California. He received the NSF Presidential Faculty Fellows Award from the White
House, Packard Foundation Fellowship, NSF National Young Investigator Award,
Fulbright Foundation Senior Scholar, IEEE LEOS Distinguished Lecturer, and USC
University-Wide Award for Excellence in Teaching. He is a Fellow of IEEE and OSA,
and he has been President of the IEEE LEOS, Editor-in-Chief of the IEEE/OSA J. of
Lightwave Technology, Editor-in-Chief of Optics Letters, Co-Chair of the OSA Science
& Engineering Council, and General Co-Chair of the Conference on Lasers and Electro-
Optics.
The main thrust is to provide students with a solid understanding of a number of
important and related advanced topics in digital signal processing such as Wiener
filters, power spectrum estimation, signal modeling and adaptive filtering. Scores of
worked examples illustrate fine points, compare techniques and algorithms and
facilitate comprehension of fundamental concepts. The book also features an
abundance of interesting and challenging problems at the end of every chapter.-
Background- Discrete-Time Random Processes- Signal Modeling:- The Levinson
Recursion- Lattice Filters- Wiener Filtering- Spectrum Estimation- Adaptive Filtering
Next Generation Wireless Systems and Networks offers an expert view of cutting edge
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Beyond 3rd Generation (B3G) wireless applications. This self-contained reference
combines the basics of wireless communications, such as 3G wireless standards,
spread spectrum and CDMA systems, with a more advanced level research-oriented
approach to B3G communications, eliminating the need to refer to other material. This
book will provide readers with the most up-to-date technological developments in
wireless communication systems/networks and introduces the major 3G standards,
such as W-CDMA, CDMA2000 and TD-SCDMA. It also includes a focus on cognitive
radio technology and 3GPP E-UTRA technology; areas which have not been well
covered elsewhere. Covers many hot topics in the area of next generation wireless
from the authors’ own research, including: Bluetooth, all-IP wireless networking, power-
efficient and bandwidth-efficient air-link technologies, and multi-user signal processing
in B3G wireless Clear, step-by-step progression throughout the book will provide the
reader with a thorough grounding in the basic topics before moving on to more
advanced material Addresses various important topics on wireless communication
systems and networks that have emerged only very recently, such as Super-3G
technology, 4G wireless, UWB, OFDMA and MIMO Includes a wealth of explanatory
tables and illustrations This essential reference will prove invaluable to senior
undergraduate and postgraduate students, academics and researchers. It will also be
of interest to telecommunications engineers wishing to further their knowledge in this
field.
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During the past two decades, many communication techniques have been
developed to achieve various goals such as higher data rate, more robust link
guality,andmoreusercapacityinmorerigorouschannelconditions.Themost well
known are, for instance, CODMA, OFDM, MIMO, multiuser OFDM, and UWB
systems.All these systems havetheir ownunique superioritywhile they also induce
other drawbacks that limit the system performance. Conventional way to
overcome the drawback is to impose most of the computational e?ort in the
receiver side and let the transmitter design much simpler than receiver. The fact
is that, however, by leveraging reasonable computational e?ort to the transmitter,
the receiver design can be greatly simpli?ed. For instance, multiaccess
interference (MAI) has long been considered to limit the perf- mance of multiuser
systems. Popular solutions to mitigate MAI issue include multiuser detection
(MUD) or sophisticated signal processing for interference cancellation such as
PIC or SIC. However, those solutions impose great b- den in the receiver. In this
case, precoding o?er good solutions to achieve simple transceiver designs as we
will mention later in this book. This book is intended to provide a comprehensive
review of precoding techniques for digital communications systems from a signal
processing p- spective. The variety of selected precoding techniques and their

applications makes this book quite di?ez(r)gnt from other texts about precoding
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techniques in digital communication engineering.

Thorough coverage of basic digital communication system principles ensures that
readers are exposed to all basic relevant topics in digital communication system
design. The use of CD player and JPEG image coding standard as examples of
systems that employ modern communication principles allows readers to relate
the theory to practical systems. Over 180 worked-out examples throughout the
book aids readers in understanding basic concepts. Over 480 problems involving
applications to practical systems such as satellite communications systems,
lonospheric channels, and mobile radio channels gives readers ample
opportunity to practice the concepts they have just learned. With an emphasis on
digital communications, Communication Systems Engineering, Second Edition
introduces the basic principles underlying the analysis and design of
communication systems. In addition, this book gives a solid introduction to analog
communications and a review of important mathematical foundation topics. New
material has been added on wireless communication systems—GSM and
CDMA/I1S-94; turbo codes and iterative decoding; multicarrier (OFDM) systems;
multiple antenna systems. Includes thorough coverage of basic digital
communication system principles—including source coding, channel coding,

baseband and carrier modulation, channel distortion, channel equalization,
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synchronization, and wireless communications. Includes basic coverage of
analog modulation such as amplitude modulation, phase modulation, and
frequency modulation as well as demodulation methods. For use as a reference
for electrical engineers for all basic relevant topics in digital communication
system design.

The clear, easy-to-understand introduction to digital communications Completely
updated coverage of today's most critical technologies Step-by-step
implementation coverage Trellis-coded modulation, fading channels, Reed-
Solomon codes, encryption, and more Exclusive coverage of maximizing
performance with advanced "turbo codes" "This is a remarkably comprehensive
treatment of the field, covering in considerable detail modulation, coding (both
source and channel), encryption, multiple access and spread spectrum. It can
serve both as an excellent introduction for the graduate student with some
background in probability theory or as a valuable reference for the practicing
ommunication system engineer. For both communities, the treatment is clear and
well presented.” - Andrew Viterbi, The Viterbi Group Master every key digital
communications technology, concept, and technique. Digital Communications,
Second Edition is a thoroughly revised and updated edition of the field's classic,

best-selling introduction. With remarkalgzl/(ze clarity, Dr. Bernard Sklar introduces
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every digital communication technology at the heart of today's wireless and
Internet revolutions, providing a unified structure and context for understanding
them -- all without sacrificing mathematical precision. Sklar begins by introducing
the fundamentals of signals, spectra, formatting, and baseband transmission.
Next, he presents practical coverage of virtually every contemporary modulation,
coding, and signal processing technique, with numeric examples and step-by-
step implementation guidance. Coverage includes: Signals and processing steps:
from information source through transmitter, channel, receiver, and information
sink Key tradeoffs: signal-to-noise ratios, probability of error, and bandwidth
expenditure Trellis-coded modulation and Reed-Solomon codes: what's behind
the math Synchronization and spread spectrum solutions Fading channels:
causes, effects, and techniques for withstanding fading The first complete how-to
guide to turbo codes: squeezing maximum performance out of digital connections
Implementing encryption with PGP, the de facto industry standard Whether
you're building wireless systems, xDSL, fiber or coax-based services, satellite
networks, or Internet infrastructure, Sklar presents the theory and the practical
implementation details you need. With nearly 500 illustrations and 300 problems
and exercises, there's never been a faster way to master advanced digital
communications. CD-ROM INCLUDED The CD-ROM contains a complete
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educational version of Elanix' SystemView DSP design software, as well as
detailed notes for getting started, a comprehensive DSP tutorial, and over 50
additional communications exercises.

Fourth Generation (4G) wireless communication systems support current and
emergent multimedia services such as mobile TV, social networks and gaming,
high-definition TV, video teleconferencing, and messaging services. These
systems feature the All-over-IP concept and boast improved quality of service.
Several important R&D activities are curren
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