Communication Systems Engineering Solutions

Principles of Electronic Communication Systems 4th edition provides the most up-to-
date survey available for students taking a first course in electronic communications.
Requiring only basic algebra and trigonometry, the new edition is notable for its
readability, learning features and numerous full-color photos and illustrations. A
systems approach is used to cover state-of-the-art communications technologies, to
best reflect current industry practice. This edition contains greatly expanded and
updated material on the Internet, cell phones, and wireless technologies. Practical skills
like testing and troubleshooting are integrated throughout. A brand-new Laboratory &
Activities Manual provides both hands-on experiments and a variety of other activities,
reflecting the variety of skills now needed by technicians. A new Online Learning Center
web site is available, with a wealth of learning resources for students.

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 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 book is intended for readers who already have knowledge of devices and circuits
for radio-frequency (RF) and microwave communication and are ready to study the
systems engineering-level aspects of modern radio communications systems. The
authors provide a general overview of radio systems with their components, focusing on
the analog parts of the system and their non-idealities. Based on the physical
functionality of the various building blocks of a modern radio system, block parameters
are derived, which allows the examination of their influence on the overall system
performance. The discussion is complemented by tutorial exercises based on the
Agilent SystemVue electronic system-level (ESL) design software. With these tutorials,
readers gain practical experience with realistic design examples of radio transmission
systems for communications and radar sensing. The tutorials cover state-of-the-art

system standards and applications and consider the characteristics of typical radio-
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frequency hardware components. For all tutorials, a comprehensive description of the
tasks, including some hints to the solutions, is provided. The readers are then able to
perform these tasks independently. A complete set of simulation models and solutions
to the tutorial exercises is given.
A complete, up-to-date review of fiber-optic communication systems theory and practice
Fiber-optic communication systems technology continues to evolve rapidly. In the last
five years alone, the bit rate of commercial point-to-point links has grown from 2.5 Gb/s
to 40 Gb/s-and that figure is expected to more than double over the next two years!
Such astonishing progress can be both inspiring and frustrating for professionals who
need to stay abreast of important new developments in the field. Now Fiber-Optic
Communication Systems, Second Edition makes that job a little easier. Based on its
author's exhaustive review of the past five years of published research in the field, this
Second Edition, like its popular predecessor, provides an in-depth look at the state of
the art in fiber-optic communication systems. While engineering aspects are discussed,
the emphasis is on a physical understanding of this complex technology, from its basic
concepts to the latest innovations. Thoroughly updated and expanded, Fiber-Optic
Communication Systems, Second Edition: * Includes 30% more information, including
four new chapters focusing on the latest lightwave systems R&D * Covers fundamental
aspects of lightwave systems as well as a wide range of practical applications *
Functions as both a graduate-level text and a professional reference * Features
extensive references and chapter-end problem sets.
Provides an invaluable, detailed and up-to-date coverage of atmospheric effects and
their impact on satellite communications systems design and performance. Significant
progress has been made in the last decade in the understanding and modelling of
propagation effects on radio wave propagation in the bands utilized for satellite
communications. This book provides a comprehensive description and analysis of all
atmospheric effects of concern for today’s satellite systems, and the tools necessary to
design the links and to evaluate system performance. This book will serve as an
excellent reference to communications engineers, wireless network and system
engineers, system designers and graduate students in satellite communications and
related areas. Key features: Provides the state of the art in communications satellite link
design and performance from the practicing engineer perspective — concise
descriptions, specific procedures and comprehensive solutions Contains the
calculations and tools necessary for evaluating system performance Provides a
complete evaluation of atmospheric effects, modelling and prediction Focuses on the
satellite free-space link as the primary element in the design and performance for
satellite communications, and recognizes the importance of free-space considerations
such as atmospheric effects, frequency of operation and adaptive mitigation techniques
a solutions manual is available directly from the author (lippolit@gwu.edu)
What makes some computers slow? Why do some digital systems operate reliably for
years while others fail mysteriously every few hours? How can some systems dissipate
kilowatts while others operate off batteries? These questions of speed, reliability, and
power are all determined by the system-level electrical design of a digital system.
Digital Systems Engineering presents a comprehensive treatment of these topics. It
combines a rigorous development of the fundamental principles in each area with real-
world examples of circuits and methods. The book not only serves as an undergraduate
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textbook, filling the gap between circuit design and logic design, but can also help
practising digital designers keep pace with the speed and power of modern integrated
circuits. The techniques described in this book, once used only in supercomputers, are
essential to the correct and efficient operation of any type of digital system.
"Principles of Electronic Communication Systems" is an introductory course in
communication electronics for students with a background in basic electronics. The
program provides students with the current, state-of-the-art electronics techniques used
in all modern forms of electronic communications, including radio, television,
telephones, facsimiles, cell phones, satellites, LAN systems, digital transmission, and
microwave communications. The text is readable with easy-to-understand line drawings
and color photographs. The up-to-date content includes a new chapter on wireless
communications systems. Various aspects of troubleshooting are discussed
throughout..
For second and third year introductory communication systems courses for
undergraduates, or an introductory graduate course. This revision of Couch's
authoritative text provides the latest treatment of digital communication systems. The
author balances coverage of both digital and analog communication systems, with an
emphasis on design. Students will gain a working knowledge of both classical
mathematical and personal computer methods to analyze, design, and simulate modern
communication systems. MATLAB is integrated throughout.
This is the solutions manual for the text "Fundamentals of Communication Systems,"
ISBN 978-0-9928510-0-2, which provides a solid foundation in both analog and digital
communications. A comprehensive text in electrical engineering with chapters on
Signals, Analog Communications, Digital Communications, Information Theory, Analog
to Digital, Baseband Signalling, Bandpass Signalling, Block and Convolutional Codes,
with an appendix on Probability Theory to help students without prior knowledge of
probability theory. Every aspect of the communication theory is brought to life via
MATLAB and Mathcad simulations, together with over 140 video lectures. Experience
sitting next to the author as you explore the theory in this novel text that provides a
unique self-learning environment. 740 pages in the associated text +140 video lectures
+340 MATLAB simulations +340 Mathcad simulations +200 problems (Solved in this
Solutions Manual). All the multimedia (video lectures and simulations) are delivered via
the associated app "Communication Systems" in the iOS and Android app stores.
Multimedia content is updated regularly. Together with the source code, PDFs of all the
simulations with results are made available to help students easily follow the simulation
code. Refer to Appbooke.com for the table of contents, sample video lectures, sample
simulations and sample book sections, including links to this App that has been
designed for an iPhone, iPad, Andriod Phone or Android Tablet.
The emphasis of this book is on practical design aspects for broadband A/D converters
for communication systems. The embedded designs are employed for transceivers in
the field of ADSL solutions and WLAN applications. An area- and power-efficient
realization of a converter is mandatory to remain competitive in the market. The right
choice for the converter topology and architecture needs to be done very carefully to
result in a competitive FOM. The book begins with a brief overview of basic concepts
about ADSL and WLAN to understand the ADC requirements. At architectural level,
issues on different modulator topologies are discussed employing the provided
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technology node. The design issues are pointed out in detail for modern digital CMOS
technologies, beginning with 180nm followed by 130nm and going down to 65nm
feature size. Beside practical aspects, challenges to mixed-signal design level are
addressed to optimize the converters in terms of consumed chip area, power
consumption and design for high yield in volume production. Thus, careful
considerations on circuit- and architectural- level are performed by introducing a
dynamic-biasing technique, a feed-forward approach and a resolution in time instead of
amplitude resolution.

"This book has collected the latest research within the field of real-time systems
engineering, and will serve as a vital reference compendium for practitioners and
academics"--Provided by publisher.

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.

Supported by over 90 illustrations, this unique book provides a detailed examination of
the subject, focusing on the use of voice, data, and video systems for public safety and
emergency response. This practical resource makes in-depth recommendations
spanning technical, planning, and procedural approaches to provide efficient public
safety response performance. You find covered the many approaches used to achieve
interoperability, including a synopsis of the enabling technologies and systems intended
to provide radio interoperability. Featuring specific examples nationwide, the book takes
you from strategy to proper implementation, using enterprise architecture, systems
engineering, and systems integration planning.

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.

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.

An accessible undergraduate textbook introducing key fundamental principles behind
modern communication systems, supported by exercises, software problems and lab
exercises.

The first edition of Satellite Communications Systems Engineering (Wiley 2008)
was written for those concerned with the design and performance of satellite
communications systems employed in fixed point to point, broadcasting, mobile,
radio navigation, data relay, computer communications, and related satellite
based applications. This welcome Second Edition continues the basic premise
and enhances the publication with the latest updated information and new
technologies developed since the publication of the first edition. The book is
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based on graduate level satellite communications course material and has
served as the primary text for electrical engineering Masters and Doctoral level
courses in satellite communications and related areas. Introductory to advanced
engineering level students in electrical, communications and wireless network
courses, and electrical engineers, communications engineers, systems
engineers, and wireless network engineers looking for a refresher will find this
essential text invaluable.

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.

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?erent from other texts about precoding
techniques in digital communication engineering.

An accessible, yet mathematically rigorous, one-semester textbook, engaging
students through use of problems, examples, and applications.

Using a systems framework, this textbook clearly explains how individual
elements contribute to the overall performance of a radio system.

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.
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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.

Ultrawideband (UWB) communication systems offer an unprecedented
opportunityto impact the future communication world. The enormous available
bandwidth, the wide scope of the data rate / rangetrade-off, as well as the
potential for very low-cost operation leading topervasive usage, all present a
unique opportunity for UWB systems to impactthe way people and intelligent
machines communicate and interact with theirenvironment. The aim of this book
is to provide an overview of the state of the art of UWBsystems from theory to
applications. Due to the rapid progress of multidisciplinary UWB research, such
an overviewcan only be achieved by combining the areas of expertise of
severalscientists in the field. More than 30 leading UWB researchers and
practitioners have contributed tothis book covering the major topics relevant to
UWB. These topics includeUWB signal processing, UWB channel measurement
and modeling, higher-layerprotocol issues, spatial aspects of UWB signaling,
UWB regulation andstandardization, implementation issues, and UWB
applications as well aspositioning. The book is targeted at advanced academic
researchers, wireless designers, and graduate students wishing to greatly
enhance their knowledge of allaspects of UWB systems

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
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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.

Now in its second edition, Electronic Communications Systems provides
electronics technologists with an extraordinarily complete, accurate, and timely
introduction to all of the state-of-the-art technologies used in the communications
field today. Comprehensive coverage includes traditional analog systems, as well
as modern digital techniques. Extensive discussion of today's modern wireless
systems - including cellular, radio, paging systems, and wireless data networks -
Is also included. In addition, sections on data communication and the internet,
high-definition television, and fiber optics have been updated in this edition to
enable readers to keep pace with the latest technological advancements. A block-
diagram approach is emphasized throughout the book, with circuits included
when helpful to lead readers to an understanding of fundamental principles.
Instructive, step-by-step examples using MultiSIM4a,,¢, in addition to those that
use actual equipment and current manufacturer's specifications, are also
included. Knowledge of basic algebra and trigonometry is assumed, yet no
calculus is required.

In emergency and disaster scenarios, it is vital to have a stable and effective
infrastructure for relaying communication to the public. With the advent of new
technologies, more options are available for enhancing communication systems.
Multimedia Services and Applications in Mission Critical Communication Systems
Is a comprehensive source of academic research on the challenges and solutions
in creating stable mission critical systems and examines methods to improve
system architecture and resources. Highlighting innovative perspectives on topics
such as quality of service, performance metrics, and intrusion detection, this book
is ideally designed for practitioners, professionals, researchers, graduate
students, and academics interested in public safety communication systems.
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 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
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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.

Telecommunications have underpinned social interaction and economic activity
since the 19th century and have been increasingly reliant on optical fibers since
their initial commercial deployment by BT in 1983. Today, mobile phone
networks, data centers, and broadband services that facilitate our entertainment,
commerce, and increasingly health provision are built on hidden optical fiber
networks. However, recently it emerged that the fiber network is beginning to fill
up, leading to the talk of a capacity crunch where the capacity still grows but
struggles to keep up with the increasing demand. This book, featuring
contributions by the suppliers of widely deployed simulation software and
academic authors, illustrates the origins of the limited performance of an optical
fiber from the engineering, physics, and information theoretic viewpoints.
Solutions are then discussed by pioneers in each of the respective fields, with
near-term solutions discussed by industrially based authors, and more
speculative high-potential solutions discussed by leading academic groups.

This third edition has been revised to include expanded coverage of digital
communications. New topics include spread-spectrum systems, cellular
communication systems, global positioning systems (GPS), and a chapter on
emerging digital technologies such as SONET, ISDN and video compression.
"This unique resource provides you with a practical approach to quickly learning
the software-defined radio concepts you need to know for your work in the field.
By prototyping and evaluating actual digital communication systems capable of
performing "over-the-air" wireless data transmission and reception, this volume
helps you attain a first-hand understanding of critical design trade-offs and
iIssues. Moreover you gain a sense of the actual "real-world" operational behavior
of these systems. With the purchase of the book, you gain access to several
ready-made Simulink experiments at the publisher's website. This collection of
laboratory experiments, along with several examples, enables you to successfully
implement the designs discussed the book in a short period of time. These files
can be executed using MATLAB version R2011b or later. "

The Industrial Electronics Handbook, Second Edition, Industrial Communications
Systems combines traditional and newer, more specialized knowledge that helps
industrial electronics engineers develop practical solutions for the design and
implementation of high-power applications. Embracing the broad technological
scope of the field, this collection explores fundamental areas, including analog
and digital circuits, electronics, electromagnetic machines, signal processing, and
industrial control and communications systems. It also facilitates the use of
intelligent systems—such as neural networks, fuzzy systems, and evolutionary
methods—in terms of a hierarchical structure that makes factory control and
supervision more efficient by addressing the needs of all production components.

Enhancing its value, this fully updated collection presents research and global
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trends as published in the IEEE Transactions on Industrial Electronics Journal,
one of the largest and most respected publications in the field. Modern
communication systems in factories use many different—and increasingly
sophisticated—systems to send and receive information. Industrial
Communication Systems spans the full gamut of concepts that engineers require
to maintain a well-designed, reliable communications system that can ensure
successful operation of any production process. Delving into the subject, this
volume covers: Technical principles Application-specific areas Technologies
Internet programming Outlook, including trends and expected challenges Other
volumes in the set: Fundamentals of Industrial Electronics Power Electronics and
Motor Drives Control and Mechatronics Intelligent Systems

Antennas and propagation are of fundamental importance to the coverage,
capacity and quality of all wireless communication systems. This book provides a
solid grounding in antennas and propagation, covering terrestrial and satellite
radio systems in both mobile and fixed contexts. Building on the highly successful
first edition, this fully updated text features significant new material and brand
new exercises and supplementary materials to support course tutors. A vital
source of information for practising and aspiring wireless communication
engineers as well as for students at postgraduate and senior undergraduate
levels, this book provides a fundamental grounding in the principles of antennas
and propagation without excessive recourse to mathematics. It also equips the
reader with practical prediction techniques for the design and analysis of a very
wide range of common wireless communication systems. Including: Overview of
the fundamental electromagnetic principles underlying propagation and
antennas. Basic concepts of antennas and their application to specific wireless
systems. Propagation measurement, modelling and prediction for fixed links,
macrocells, microcells, picocells and megacells Narrowband and wideband
channel modelling and the effect of the channel on communication system
performance. Methods that overcome and transform channel impairments to
enhance performance using diversity, adaptive antennas and equalisers. Key
second edition updates: New chapters on Antennas for Mobile Systems and
Channel Measurements for Mobile Radio Systems. Coverage of new
technologies, including MIMO antenna systems, Ultra Wideband (UWB) and the
OFDM technology used in Wi-Fi and WiMax systems. Many new propagation
models for macrocells, microcells and picocells. Fully revised and expanded end-
of-chapter exercises. The Solutions Manual can be requested from

http://www.wiley.com/go/saunders_antennas_2e

Communication Systems Engineering

With current advancements in the modeling and simulation of systems and networks,
researchers and developers are better able to determine the probable state of current systems
and envision the state of future systems during the design stage. The uses and accuracies of
these models are essential to every aspect of communication systems. Integrated Models for
Information Communication Systems and Networks: Design and Development explores

essential information and current research findings on information communication systems and
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networks. This reference source aims to assist professionals in the desire to enhance their
knowledge of modeling at systems level with the aid of modern software packages.

This book is written as a very concise introduction for students taking a first course in
communication systems. It provides the reader with fundamentals of digital communication
systems and disseminates the essentials needed for the understanding of wire and wireless
communication systems for Electrical Engineers. It covers important topics right from the
beginning of the subject which communication engineers must understand. Example problems
in each chapter will help them in understanding the materials well. The study of data
networking will include multiple access, reliable packet transmission, routing and protocols of
the internet. The concepts taught in class will be discussed in the context of aerospace
communication systems: aircraft communications, satellite communications. The book includes
example problems in each chapter to help the reader in understanding the materials well.

SDL (Specification and Description Language) is a modern, high-level programming language
intended for the description of complex, event-driven, real-time and communicating systems.
SDL was originally designed to describe performance-critical, real-time systems with precision
and accuracy, and, if used correctly, it can significantly enhance the performance of system
designs. This text is unique in the integration between performance and design issues,
describing the specific problems encountered when specifying, designing and implementing
communication systems with SDL, and offers experience-based advice and solutions. Other
topics covered include * Navigating through complex design processes * Strategies for deriving
efficient implementations from SDL descriptions * The latest version of SDL, SDL-2000
Systems Engineering with SDL also includes a CD-ROM containing a demonstration version of
Telelogic's SDL design suite 'Tau’ - the market leading SDL design tool which further reinforces
the comprehensive integration between theory and practice. Written by a former system
architect at Alcatel who currently serves on the ITU standards body for SDL, responsible for
the development of performance and time aspects of the standard, this valuable reference
resource is principally of use to practitioners using SDL to develop communicating systems,
communication protocols, distributed systems, embedded systems, especially systems
architects, development engineers and tool builders making strategic design decisions.
However, the comprehensive coverage and concise and practical style make this text also
applicable to students on graduate level courses on protocol engineering, communication
systems engineering and distributed systems.
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