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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
remarkable clarity, Dr. Bernard Sklar introduces
every digital communication technology at the heart
of today's wireless and Internet revolutions, providing
a unified structure and context for understanding
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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
educational version of Elanix' SystemView DSP
design software, as well as detailed notes for getting
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started, a comprehensive DSP tutorial, and over 50
additional communications exercises.
Do you need to know how to develop more efficient
digital communication systems? Based on the
author's experience of over thirty years in industrial
design, this practical guide provides detailed
coverage of synchronization subsystems and their
relationship with other system components. Readers
will gain a comprehensive understanding of the
techniques needed for the design, performance
analysis and implementation of synchronization
functions for a range of different modern
communication technologies. Specific topics covered
include frequency-looked loops in wireless receivers,
optimal OFDM timing phase determination and
implementation, and interpolation filter design and
analysis in digital resamplers. Numerous
implementation examples help readers to develop
the necessary practical skills, and slides
summarizing key concepts accompany the book
online. This is an invaluable guide and essential
reference for both practicing engineers and graduate
students working in digital communications.
Master the fundamental concepts of computer
operating systems with Tomsho's GUIDE TO
OPERATING SYSTEMS, 6th Edition. An excellent
resource for training across different operating
systems, this practical text equips you with key
theory and technical information as you work with
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today's most popular operating systems, including
Windows, macOS and Linux platforms. You will learn
how general operating systems are organized and
function as well as gain hands-on experience with
OS installation, upgrading and configuration.
Processors, file systems, networking, virtualization,
security, device management, storage, OS
maintenance and troubleshooting are explored in
detail. Content also covers Windows 10 and earlier
Windows client OSs, Windows Server 2019 and
earlier Windows server OSs, Fedora Linux, and
macOS Mojave and earlier. Important Notice: Media
content referenced within the product description or
the product text may not be available in the ebook
version.
This volume presents an overview of computerbased simulation models and methodologies for
communication systems. Topics covered include
probability, random, process, and estimation theory
and roles in the design of computer-based
simulations.
The renowned communications theorist Robert
Gallager brings his lucid writing style to the study of
the fundamental system aspects of digital
communication for a one-semester course for
graduate students. With the clarity and insight that
have characterized his teaching and earlier
textbooks, he develops a simple framework and then
combines this with careful proofs to help the reader
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understand modern systems and simplified models
in an intuitive yet precise way. A strong narrative and
links between theory and practice reinforce this
concise, practical presentation. The book begins with
data compression for arbitrary sources. Gallager
then describes how to modulate the resulting binary
data for transmission over wires, cables, optical
fibers, and wireless channels. Analysis and intuitive
interpretations are developed for channel noise
models, followed by coverage of the principles of
detection, coding, and decoding. The various
concepts covered are brought together in a
description of wireless communication, using CDMA
as a case study.
For more than six years, The Communications
Handbook stood as the definitive, one-stop reference
for the entire field. With new chapters and extensive
revisions that reflect recent technological advances,
the second edition is now poised to take its place on
the desks of engineers, researchers, and students
around the world. From fundamental theory to stateof-the-art applications, The Communications
Handbook covers more areas of specialty with
greater depth that any other handbook available.
Telephony Communication networks Optical
communications Satellite communications Wireless
communications Source compression Data recording
Expertly written, skillfully presented, and masterfully
compiled, The Communications Handbook provides
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a perfect balance of essential information,
background material, technical details, and
international telecommunications standards.
Whether you design, implement, buy, or sell
communications systems, components, or services,
you'll find this to be the one resource you can turn to
for fast, reliable, answers.
An accessible undergraduate textbook introducing
key fundamental principles behind modern
communication systems, supported by exercises,
software problems and lab exercises.
This textbook explores all of the protocols and
technologies essential to IoT communication
mechanisms. Geared towards an upperundergraduate or graduate level class, the book is
presented from a perspective of the standard layered
architecture with special focus on protocol interaction
and functionality. The IoT protocols are presented
and classified based on physical, link, network,
transport and session/application layer functionality.
The author also lets readers understand the impact
of the IoT mechanisms on network and device
performance with special emphasis on power
consumption and computational complexity. Use
cases provided throughout provide examples of IoT
protocol stacks in action. The book is based on the
author's popular class Fundamentals of IoT at
Northeastern University. The book includes
examples throughout and slides for classroom use.
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Also included is a "hands-on" section where the
topics discussed as theoretical content are built as
stacks in the context of an IoT network emulator so
readers can experiment. Presents a comprehensive
resource of the Internet of Things and its networking
and protocols, intended for classroom use;
Discusses the main families of networking
architectures that rely on the IoT protocols (i.e.
LWPAN vs WPAN); Introduces use cases and
examples that focus on protocol interaction to build
network stacks in addition to a suite of classroom
materials including exercises and Q&A.
The Second Edition of this critically-acclaimed text
continues the standard of excellence set in the first
edition by providing a thorough introduction to the
fundamentals of telecommunication networks without
bogging you down in complex technical jargon or
math. Although focusing on the basics, the book has
been thoroughly updated with the latest advances in
the field, including a new chapter on metropolitan
area networks (MANs) and new sections on Mobile
Fi, ZigBee and ultrawideband. You’ll learn which
choices are now available to an organization, how to
evaluate them and how to develop strategies that
achieve the best balance among cost, security and
performance factors for voice, data, and image
communication.
Thorough coverage of basic digital communication
system principles ensures that readers are exposed
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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,
ionospheric 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/IS-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,
synchronization, and wireless communications.
Includes basic coverage of analog modulation such
as amplitude modulation, phase modulation, and
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frequency modulation as well as demodulation
methods.
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,
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.
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„? (The authors assume
that the student is familiar with the fundamentals of
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.
Since the first edition of this book was published
seven years ago, the field of modeling and
simulation of communication systems has grown and
matured in many ways, and the use of simulation as
a day-to-day tool is now even more common
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practice. With the current interest in digital mobile
communications, a primary area of application of
modeling and simulation is now in wireless systems
of a different flavor from the `traditional' ones. This
second edition represents a substantial revision of
the first, partly to accommodate the new applications
that have arisen. New chapters include material on
modeling and simulation of nonlinear systems, with a
complementary section on related measurement
techniques, channel modeling and three new case
studies; a consolidated set of problems is provided
at the end of the book.
Fundamentals of Communication SystemsPrentice
Hall
This seventh edition of Fitzgerald and Kingsley's Electric
Machinery by Stephen Umans was developed
recognizing the strength of this classic text since its first
edition has been the emphasis on building an
understanding of the fundamental physical principles
underlying the performance of electric machines. Much
has changed since the publication of the first edition, yet
the basic physical principles remain the same, and this
seventh edition is intended to retain the focus on these
principles in the context of today's technology.
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
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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.
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.
This intuitive yet rigourous introduction derives the core
results of digital communication from first principles.
Theory, rather than industry standards, motivates the
engineering approaches, and key results are stated with
all the required assumptions. The book emphasizes the
geometric view, opening with the inner product, the
matched filter for its computation, Parseval's theorem,
the sampling theorem as an orthonormal expansion, the
isometry between passband signals and their baseband
representation, and the spectral-efficiency optimality of
quadrature amplitude modulation (QAM). Subsequent
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chapters address noise, hypothesis testing, Gaussian
stochastic processes, and the sufficiency of the matched
filter outputs. Uniquely, there is a treatment of white
noise without generalized functions, and of the power
spectral density without artificial random jitters and
random phases in the analysis of QAM. This systematic
and insightful book, with over 300 exercises, is ideal for
graduate courses in digital communication, and for
anyone asking 'why' and not just 'how'.
This textbook and reference for graduate level courses in
digital signal processing can be used in a variety of
courses. It includes details about deterministic signal
processing, algorithms for convolution and DFT,
multirate DSP, digital filter banks, wavelets and
multiresolution analysis.
Digital signal processing is ubiquitous. It is an essential
ingredient in many of today’s electronic devices, ranging
from medical equipment to weapon systems. It makes
the difference between dumb and intelligent systems.
This book is organized into five parts: (1) Introduction,
which contains an account of Prof. Constantinides’
contribution to the field and brief summaries of the
remaining chapters of this festschrift, (2) Digital Filters
and Transforms, which covers efficient digital filtering
techniques for improving signal quality, (3) Signal
Processing, which provides an insight into fundamental
theories, (4) Communications, which deals with some
important applications of signal processing techniques,
and (5) Finale, which contains a discussion on the
impact of digital signal processing on our society and the
closing remarks on this festschrift.
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This is a concise presentation of the concepts underlying
the design of digital communication systems, without the
detail that can overwhelm students. Many examples,
from the basic to the cutting-edge, show how the theory
is used in the design of modern systems and the
relevance of this theory will motivate students. The
theory is supported by practical algorithms so that the
student can perform computations and simulations.
Leading edge topics in coding and wireless
communication make this an ideal text for students
taking just one course on the subject. Fundamentals of
Digital Communications has coverage of turbo and
LDPC codes in sufficient detail and clarity to enable
hands-on implementation and performance evaluation,
as well as 'just enough' information theory to enable
computation of performance benchmarks to compare
them against. Other unique features include space-time
communication and geometric insights into noncoherent
communication and equalization.
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
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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 digital communication
systems.
Get a Solid Account of Physical Layer Communications
Theory, Illustrated with Numerous Interactive MATLAB MiniProjects You can rely on Fundamentals of Communications
Systems for a solid introduction to physical layer
communications theory, filled with modern implementations
and MATLAB examples. This state-of-the-art guide covers
essential theory and current engineering practice, carefully
explaining the real-world tradeoffs necessary among
performance, spectral efficiency, and complexity. Written by
an award-winning communications expert, the book first takes
readers through analog communications basics, amplitude
modulations, analog angle modulation, and random
processes. This essential resource then explains noise in
bandpass communications systems...bandpass Gaussian
random processes...digital communications
basics...complexity of optimum demodulation...spectrally
efficient data transmission...and more. Fundamentals of
Communications Systems features: A modern approach to
communications theory, reflecting current engineering
applications Numerous MATLAB problems integrated
throughout, with software available for download Detailed
coverage of tradeoffs among performance, spectral efficiency,
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and complexity in engineering design Text written in four
parts for easy modular presentation Inside This On-Target
Communications Engineering Tool • Mathematical
Foundations • Analog Communications Basics • Amplitude
Modulations • Analog Angle Modulation • More Topics in
Analog Communications • Random Processes • Noise in
Bandpass Communications Systems • Bandpass Gaussian
Random Processes • Digital Communications Basics •
Optimal Single Bit Demodulation Structures • Transmitting
More than One Bit • Complexity of Optimum Demodulation •
Spectrally Efficient Data Transmission
This textbook takes a unified view of the fundamentals of
wireless communication and explains cutting-edge concepts
in a simple and intuitive way. An abundant supply of
exercises make it ideal for graduate courses in electrical and
computer engineering and it will also be of great interest to
practising engineers.
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, ionospheric 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
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important mathematical foundation topics. New material has
been added on wireless communication systems—GSM and
CDMA/IS-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, 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.
This is the first textbook which presents the theory of pure
discrete communication systems and its relation to the
existing theory of digital communication. It is written for
undergraduate and graduate students, and for practicing
engineers.
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.
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
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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.

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 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.
Explore Modern Communications and Understand
Principles of Operations, Appropriate Technologies, and
Elements of Design of Communication Systems Modern
society requires a different set of communication
systems than has any previous generation. To maintain
and improve the contemporary communication systems
that meet ever-changing requirements, engineers need
to know how to recognize and solve cardinal problems.
In Essentials of Modern Communications, readers will
learn how modern communication has expanded and will
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discover where it is likely to go in the future. By
discussing the fundamental principles, methods, and
techniques used in various communication systems, this
book helps engineers assess, troubleshoot, and fix
problems that are likely to occur. In this reference,
readers will learn about topics like: How communication
systems respond in time and frequency domains
Principles of analog and digital modulations Application
of spectral analysis to modern communication systems
based on the Fourier series and Fourier transform
Specific examples and problems, with discussions
around their optimal solutions, limitations, and
applications Approaches to solving the concrete
engineering problems of modern communications based
on critical, logical, creative, and out-of-box thinking For
readers looking for a resource on the fundamentals of
modern communications and the possible issues they
face, Essentials of Modern Communications is
instrumental in educating on real-life problems that
engineering students and professionals are likely to
encounter.
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,
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Iterative Detection, and Digital Cellular Systems. Also
new to this edition are electronic figures for presentation
materials found on the website.
This book provides a cohesive introduction to much of
the vast body of knowledge central to the problems of
communication engineering.
An accessible, yet mathematically rigorous, onesemester textbook, engaging students through use of
problems, examples, and applications.
Based on the popular Artech House classic, Digital
Communication Systems Engineering with SoftwareDefined 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 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, analogto-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.
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Both MATLAB and Simulink source code are included to
assist readers with their projects in the field.
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