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Addressing the fundamental technologies and theories associated with designing complex communications systems and networks, Principles
of Communications Networks and Systems provides models and analytical methods for evaluating their performance. Including both the
physical layer (digital transmission and modulation) and networking topics, the quality of service concepts belonging to the different layers of
the protocol stack are interrelated to form a comprehensive picture. The book is designed to present the material in an accessible but
rigorous manner. It jointly addresses networking and transmission aspects following a unified approach and using a bottom up style of
presentation, starting from requirements on transmission links all the way up to the corresponding quality of service at network and
application layers. The focus is on presenting the material in an integrated and systematic fashion so that students will have a clear view of all
the principal aspects and of how they interconnect with each other. A comprehensive introduction to communications systems and networks,
addressing both network and transmission topics Structured for effective learning, with basic principles and technologies being introduced
before more advanced ones are explained Features examples of existing systems and recent standards as well as advanced digital
modulation techniques such as CDMA and OFDM Contains tools to help the reader in the design and performance analysis of modern
communications systems Provides problems at the end of each chapter, with answers on an accompanying website
Principles of Digital TransmissionWith Wireless ApplicationsSpringer Science & Business Media
This introduction to digital data transmission, modulation, and error-correction coding, together with the underlying communication and
information theory is an all-inclusive text suitable for all those connected with Mechanical Engineering or Computer Science. Equal emphasis
is given to underlying mathematical theory and engineering practice. Not meant to be an encyclopedic treatise, the book offers strong,
accessible pedagogy. This Second Edition presents enhanced explanations of key ideas as well as additional examples and problems. It also
provides greatly expanded coverage of wireless communication, which has seen exponential growth since the release of the first edition. A
pedagogocal approach aimed at the 5th year EE student A balance of theory with engineering and design Integration of important topics such
as synchronization, radio channels, and wireless communication, which are left out of competing books, or lost in more lengthy formats.
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.
This book concerns digital communication. Specifically, we treat the transport of bit streams from one geographical location to another over
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various physical media, such as wire pairs, coaxial cable, optical fiber, and radio. We also treat multiple-access channels, where there are
potentially multiple transmitters and receivers sharing a common medium. Ten years have elapsed since the Second Edition, and there have
been remarkable advances in wireless communication, including cellular telephony and wireless local-area networks. This Third Edition
expands treatment of communication theories underlying wireless, and especially advanced techniques involving multiple antennas, which
tum the traditional single-input single-output channel into a multiple-input multiple-output (MIMO) channel. This is more than a trivial advance,
as it stimulates many advanced techniques such as adaptive antennas and coding techniques that take advantage of space as well as time.
This is reflected in the addition of two new chapters, one on the theory of MIMO channels, and the other on diversity techniques for mitigating
fading. The field of error-control coding has similarly undergone tremendous changes in the past decade, brought on by the invention of turbo
codes in 1993 and the subsequent rediscovery of Gallager's low-density parity-check codes. Our treatment of error-control coding has been
rewritten to reflect the current state of the art. Other materials have been reorganized and reworked, and three chapters from the previous
edition have been moved to the book's Web site to make room.
Principles of Digital Transmission is designed for advanced undergraduate and graduate level students and professions in
telecommunications. Teachers and learners can mix and match chapters to create four distinct courses: (1) a one-term basic course in digital
communications; (2) a one-term course in advanced digital communications; (3) a one-term course in information theory and coding; (4) a twoterm course sequence in digital communications and coding. The book provides rigorous mathematical tools for the analysis and design of
digital transmission systems. The authors emphasize methodology in their aim to teach the reader how to do it rather than how it is done.
They apply the fundamental tools of the discipline onto a number of systems, such as wireless data transmission systems.
The book presents the current standards of digital multiplexing, called synchronous digital hierarchy, including analog multiplexing
technologies. It is aimed at telecommunication professionals who want to develop an understanding of digital multiplexing and synchronous
digital hierarchy, in particular, and the functioning of practical telecommunication systems, in general. The text includes all relevant
fundamentals and provides a handy reference for problem solving or defining operations and maintenance strategies. The author covers
digital conversion and TDM principles, line coding and digital modulation, signal impairments, and synchronization, as well as emerging
systems.

This comprehensive textbook introduces the concepts of analog and digital communications using a tutorial approach. Beginning
with a chapter on signal analysis, the book present, methodically, the following: Signal transmission through linear systems and
filters Continuous-wave modulation Exponential CW modulation Pulse modulation Digital modulation techniques and data
transmission Spread spectrum modulation Theory of probability and random process Noise in AM and FM systems Data
encryption and decryption The concept of equalization and pulse shaping Each chapter contains illustrative examples and workedout problems. The language used is simple and easy to understand. The book is self-contained and rich in exercises and would be
ideal for students pursuing courses in electronics and communications engineering or related disciplines. Most of the chapter-end
questions are drawn from recent examinations conducted by various technical institutes and universities in India. Questions of the
multiple-choice type will be particularly useful for making a quick assessment of the concepts learned.
Digital Transmission – A Simulation-Aided Introduction with VisSim/Comm is a book in which basic principles of digital
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communication, mainly pertaining to the physical layer, are emphasized. Nevertheless, these principles can serve as the
fundamentals that will help the reader to understand more advanced topics and the associated technology. In this book, each topic
is addressed in two different and complementary ways: theoretically and by simulation. The theoretical approach encompasses
common subjects covering principles of digital transmission, like notions of probability and stochastic processes, signals and
systems, baseband and passband signaling, signal-space representation, spread spectrum, multi-carrier and ultra wideband
transmission, carrier and symbol-timing recovery, information theory and error-correcting codes. The simulation approach revisits
the same subjects, focusing on the capabilities of the communication system simulation software VisSim/Comm on helping the
reader to fulfill the gap between the theory and its practical meaning. The presentation of the theory is made easier with the help of
357 illustrations. A total of 101 simulation files supplied in the accompanying CD support the simulation-oriented approach. A full
evaluation version and a viewer-only version of VisSim/Comm are also supplied in the CD.
The book has 12 chapters, these are discussed about overview of digital communication, linear channels and systems, nonlinear
systems, baseband signal sampling and passband signal sampling, quantisation and PCM, source coding and lossless data
compression, line codes, bandlimited AWGN channel, digital signal transmission, noise impact, error control coding, digital
transmission link analysis and design.
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.
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 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.
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All marketing is digital and everyone should have a digital strategy. Everything is going mobile. "The world has never been more
social" is the recent talk in the community. Digital Communication is the key enabler of that. Digital information tends to be far
more resistant to transmit and interpret errors than information symbolized in an analog medium. This accounts for the clarity of
digitally-encoded telephone connections, compact audio disks, and much of the enthusiasm in the engineering community for
digital communications technology. A contemporary and comprehensive coverage of the field of digital communication, this book
explores modern digital communication techniques. The purpose of this book is to extend and update the knowledge of the reader
in the dynamically changing field of digital communication.
This hands-on, laboratory driven textbook helps readers understand principles of digital signal processing (DSP) and basics of
software-based digital communication, particularly software-defined networks (SDN) and software-defined radio (SDR). In the
book only the most important concepts are presented. Each book chapter is an introduction to computer laboratory and is
accompanied by complete laboratory exercises and ready-to-go Matlab programs with figures and comments (available at the
book webpage and running also in GNU Octave 5.2 with free software packages), showing all or most details of relevant
algorithms. Students are tasked to understand programs, modify them, and apply presented concepts to recorded real RF signal
or simulated received signals, with modelled transmission condition and hardware imperfections. Teaching is done by showing
examples and their modifications to different real-world telecommunication-like applications. The book consists of three parts:
introduction to DSP (spectral analysis and digital filtering), introduction to DSP advanced topics (multi-rate, adaptive, model-based
and multimedia - speech, audio, video - signal analysis and processing) and introduction to software-defined modern
telecommunication systems (SDR technology, analog and digital modulations, single- and multi-carrier systems, channel
estimation and correction as well as synchronization issues). Many real signals are processed in the book, in the first part - mainly
speech and audio, while in the second part - mainly RF recordings taken from RTL-SDR USB stick and ADALM-PLUTO module,
for example captured IQ data of VOR avionics signal, classical FM radio with RDS, digital DAB/DAB+ radio and 4G-LTE digital
telephony. Additionally, modelling and simulation of some transmission scenarios are tested in software in the book, in particular
TETRA, ADSL and 5G signals. Provides an introduction to digital signal processing and software-based digital communication;
Presents a transition from digital signal processing to software-defined telecommunication; Features a suite of pedagogical
materials including a laboratory test-bed and computer exercises/experiments .

A Comprehensive coverage of Digital communication, Data Communication Protocols and Mobile ComputingCovers:"
Multiplexing & Multiple accesses" Radio Communications- Terrestrial & Satellite" Error Detection & Correction" ISO/ OSI
Protocol Architecture" Wired Internet DNS, RADIUS, Firewalls, VPN" Cellular Mobile Communication" GPS, CTI,
Wireless Internet" Multimedia Communication over IP Networks
Showcasing the essential principles behind modern communication systems, this accessible undergraduate textbook
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provides a solid introduction to the foundations of communication theory. Carefully selected topics introduce students to
the most important and fundamental concepts, giving students a focused, in-depth understanding of core material, and
preparing them for more advanced study. Abstract concepts are introduced to students 'just in time' and reinforced by
nearly 200 end-of-chapter exercises, alongside numerous MATLAB code fragments, software problems and practical lab
exercises, firmly linking the underlying theory to real-world problems, and providing additional hands-on experience.
Finally, an accessible lecture-style organisation makes it easy for students to navigate to key passages, and quickly
identify the most relevant material. Containing material suitable for a one- or two-semester course, and accompanied
online by a password-protected solutions manual and supporting instructor resources, this is the perfect introductory
textbook for undergraduate students studying electrical and computer engineering.
Extensive revision of the best-selling text on satellite communications — includes new chapters on cubesats, NGSO
satellite systems, and Internet access by satellite There have been many changes in the thirty three years since the first
edition of Satellite Communications was published. There has been a complete transition from analog to digital
communication systems, withanalog techniques replaced by digital modulation and digital signal processing. While
distribution of television programming remains the largest sector of commercial satellite communications, low earth orbit
constellations of satellites for Internet access are set to challenge that dominance. In the third edition, chapters one
through three cover topics that are specific to satellites, including orbits, launchers, and spacecraft. Chapters four through
seven cover the principles of digital communication systems, radio frequency communications, digital modulation and
multiple access techniques, and propagation in the earth’s atmosphere, topics that are common to all radio
communication systems. Chapters eight through twelve cover applications that include non-geostationary satellite
systems, low throughput systems, direct broadcast satellite television, Internet access by satellite, and global navigation
satellite systems. The chapter on Internet access by satellite is new to the third edition, and each of the chapters has
been extensively revised to include the many changes in the field since the publication of the second edition in 2003. Two
appendices have been added that cover digital transmission of analog signals, and antennas. An invaluable resource for
students and professionals alike, this book: Focuses on the fundamental theory of satellite communications Explains the
underlying principles and essential mathematics required to understand the physics and engineering of satellite
communications Discusses the expansion of satellite communication systems in areas such as direct-broadcast satellite
TV, GPS, and internet access Introduces the rapidly advancing field of small satellites, referred to as SmallSats or
CubeSats Provides relevant practice problems based on real-world satellite systems Satellite Communications is
required reading for undergraduate and postgraduate students in satellite communications courses and an authoritative
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reference for engineers working in communications, systems and networks, and satellite operations and management.
The rapid expansion of digital communications, particularly in the fields of TV and mobile telephones does not overide the
need for a clear understanding of analogue frequencies. Moreover, analogue technology will play an important role in
communications well into the 21st century. Covering the principles behind analogue and digital communication systems,
this book takes a less mathematical approach than is often found at this level. It begins with basic principles such as
information systems, data compression and error detection before moving on to more advanced topics such as Pulse
Code Modulation systems and digital microwave systems. Data protocols are also given so that the reader can gain a
good understanding of more complex communication systems. 'Analogue and Digital Communication Techniques' has
been designed for students studying HND electronic communication courses but will also be useful to junior
undergraduates on similar courses. Some knowledge of basic elctronics is assumed.
This textbook is for undergratuate students of electronics and telecommunication engineering and allied disciplines, as
well as diploma and science courses. This book offers on introductory survey of the conceptual development of the
subject. It provides a simple and lucid presentations of the essential principles, formulae and definitions of Digital
Communications.
Keeping up to date with the most current technologies in the field is essential for all effective electrical and computer
engineers. The updated 7th edition of Principles of Communications presents the reader with more in-chapter examples,
providing for a more supportive framework for learning. Readers are exposed to digital data transmission techniques
earlier in the book, so they can appreciate the characteristics of digital communication systems prior to learning about
probability and stochastic processes. They will also find expanded forward error correction code examples, and additional
MATLAB problems.
Covers basic principles and techniques of digital data transmission, emphasizing its practical problems and the variety of
techniques that can be used in the design of a modem. Examines the nature and structure of different digital signals and
the basic mechanisms involved in a detection process. Contains a non-mathematical survey of the properties of voicefrequency channels formed by telephone circuits and HF radio links, and the techniques used or proposed for the
transmission of digital data over these channels. Describes principles of the coherent, noncoherent, and incoherent
detection of digital signals. Covers matched-filter detection, optimum combination of transmitter and receiver filters, and
baseband and modulated-carrier signals.
"Digital Communications" presents the theory and application of the philosophy of Digital Communication systems in a unique but
lucid form. The book inserts equal importance to the theory and application aspect of the subject whereby the authors selected a
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wide class of problems. The Salient features of the book are: 1. The foundation of Fourier series, Transform and wavelets are
introduces in a unique way but in lucid language. 2. The application area is rich and resemblance to the present trend of research,
as we are attached with those areas professionally. 3. Elegant exercise section is designed in such a way that, the readers can get
the flavor of the subject and get attracted towards the future scopes of the subject. 4. Unparallel tabular, flow chart based and
pictorial methodology description will be there for sustained impression of the proposed design/algorithms in mind.
In order to provide the latest information, the sixth edition presents a new chapter that explores the principles of digital data
transmission without the complicating factor of performance in noise. It exposes readers to digital data transmission techniques
earlier in the book so that they can appreciate the characteristics of digital communication systems before learning about
probability and stochastic processes.
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 digital communication systems.
This book provides a first introduction to the subject of telecommunications suit able for first and second year undergraduates
following degree or similar courses in electronic engineering. There are very few specific prerequisites other than a general
background in electric circuit principles and a level of mathematical maturity consistent with entry to engineering courses in British
universities. The intention is to provide a broad perspective of modern telecommunication principles and applications. Following a
general overview of telecommunications, a thorough, albeit introductory, treatment is provided of underlying principles such as
signal representation and analysis, sampling, analogue and digital trans of several mission, modulation and coding. The book
concludes with a description important systems applications which serve as case studies to illustrate further the principles
introduced and demonstrate their application in a practical context. Many people have contributed, directly and indirectly, to this
book. I am espe cially grateful to Professor Kel Fidler of the Open University for suggesting that I write the book and for the
support and guidance he has provided throughout the endeavour. The Telecommunications Research Group of the Department of
Elec trical Engineering Science at the University of Essex has provided a stimulating environment in which to develop my
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appreciation of telecommunication systems and in particular Professor Ken Cattermole has influenced my thinking greatly.
This book presents the principles and applications of optical fiber communication based on digital signal processing (DSP) for both
single and multi-carrier modulation signals. In the context of single carrier modulation, it describes DSP for linear and nonlinear
optical fiber communication systems, discussing all-optical Nyquist modulation signal generation and processing, and how to use
probabilistic and geometrical shaping to improve the transmission performance. For multi-carrier modulation, it examines DSPbased OFDM signal generation and detection and presents 4D and high-order modulation formats. Lastly, it demonstrates how to
use artificial intelligence in optical fiber communication. As such it is a useful resource for students, researches and engineers in
the field of optical fiber communication.
Exceptionally up-to-date, this book provides a broad introduction to basic analog and digital principles and their application to the
design and analysis of real- world communication systems. It provides readers with a working knowledge of how to use both
classical mathematical and personal computer methods to analyze, design, and simulate modern communication systems.
MATLAB is integrated throughout. Study-aid examples and homework problems are included, many of which require solution via a
personal computer. MATLAB illustrative examples and plots are included. Balanced coverage of both analog and digital
communication systems with an emphasis on the design of digital communication systems. Case studies of modern
communication systems are provided. Over 500 problems provided. For electrical engineers.
Digital communications is an elective course often taken as the second semester of an analog/digital sequence or as a follow-on
course to communication systems. This new text offers the most complete, up-to-date coverage available on the principles of
digital communications, focusing on core principles and relating theory to practice.Numerous examples, worked out in detail, have
been included to help the reader develop an intuitive grasp of the theory. The text also incorporates MATLAB-based computer
experiments throughout, as well as themed examples and a large amount of quality homework problems.Because the book covers
a broad range of topics in digital communications, it should satisfy a variety of backgrounds and interests.
This hallmark text on Communication Systems has been revised to bring in the latest on the subject. It covers the undergraduate syllabi of
Analog and Digital Communication and also gives the background required for advanced study on the subject. Plethora of solved examples
and practice questions elucidate the text and give clarity in the discussions.
This comprehensive and accessible text teaches the fundamentals of digital communication via a top-down-reversed approach, specifically
formulated for a one-semester course. The unique approach focuses on the transmission problem and develops knowledge of receivers
before transmitters. In doing so it cuts straight to the heart of the digital communication problem, enabling students to learn quickly, intuitively,
and with minimal background knowledge. Beginning with the decision problem faced by a decoder and going on to cover receiver designs for
different channels, hardware constraints, design trade-offs, convolutional coding, Viterbi decoding, and passband communication, detail is
given on system-level design as well as practical applications in engineering. All of this is supported by numerous worked examples,
homework problems, and MATLAB simulation exercises to aid self-study, providing a solid basis for students to specialize in the field of digital
communication and making it suitable for both traditional and flipped classroom teaching.
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Digital Baseband Transmission and Recording provides an integral, in-depth and up-to-date overview of the signal processing techniques that
are at the heart of digital baseband transmission and recording systems. The coverage ranges from fundamentals to applications in such
areas as digital subscriber loops and magnetic and optical storage. Much of the material presented here has never before appeared in book
form. The main features of Digital Baseband Transmission and Recording include: a survey of digital subscriber lines and digital magnetic
and optical storage; a review of fundamental transmission and reception limits; an encyclopedic introduction to baseband modulation codes;
development of a rich palette of equalization techniques; a coherent treatment of Viterbi detection and many near-optimum detection
schemes; an overview of adaptive reception techniques that encompasses adaptive gain and slope control, adaptive detection, and novel
forms of zero-forcing adaptation; an in-depth review of timing recovery and PLLs, with an extensive catalog of timing-recovery schemes. .
Featuring around 450 figures, 200 examples, 350 problems and exercises, and 750 references, Digital Baseband Transmission and
Recording is an essential reference source to engineers and researchers active in telecommunications and digital recording. It will also be
useful for advanced courses in digital communications.
This leading-edge resource offers you a new methodology for analyzing and studying the behavior of wireless communication systems in an
interference environment. It provides you with modern tools and techniques for use in real-world applications that help you guarantee
optimum system performance. The book treats both additive and multiplicative interfering signals, including in-depth descriptions of how
these signals behave, regardless of the source.
With The Global Trends In Communication And Data Networks, Leading To Idn And Isdn, There Is A Special Need For A Comprehensive
Book On Thestate-Of-The-Art In Digital Communication. In The Absence Of Such A Reference Book, Most Of Our Senior Professionals And
Academics Find It Very Hard To Keep Themselves Abreast Of The Recent Developments Leading To Information Revolution And Digital
Revolution. The Present Volume Is An Attempt To Fill This Gap.The Book Consists Of Ten Chapters, And Discusses Such Topics As,
Principles Of Digital Modulation, Source Encoding, Data Transmission Through Cables And Optical Fibres, Digital Radio Including Satellite
Communication, Data Networks And Digital Switching, Information Theory And Coding, Survival Of Communication Including Spread
Spectrum Techniques, And Future Trends Including Isdn. Conceptually The Chapters Attempt To Discuss From A System Point Of View, A
Total Digital Communication Network, E.G., Idn, And The Total Range Of Signal Processing Techniques Has Been Presented In Subsequent
Chapters, Thus Maintaining A Continuity Of Thought From End-To-End.The Book Is, Therefore, Addressed To Both Professionals In
Telecommunications And Senior Students In This Area.
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