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for a first course on coding theory at the senior or beginning graduate level a reorganized and comprehensive major revision of a classic textbook this text
provides a bridge between introductory courses in digital communications and more advanced courses in information theory completely updated to cover
the latest developments it presents state of the art error control techniques

error control coding from theory to practice provides a concise introduction to basic coding techniques and their application the fundamental concepts of
coding theory are explained using simple examples with minimum use of complex mathematical tools the selection of appropriate codes and the design of
decoders are discussed bridging the gap between digital communications and information theory this accessible approach will appeal to students and
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practising engineers alike the clear presentation and practical emphasis make this book an excellent tool for both communications and electronic
engineering students practitioners new to the field will find this text an essential guide to coding features include end of chapter problems to test and
develop the readers understanding of the most popular codes and decoding methods finite field arithematic and algebraic decoding methods for bch and
reed solomon codes detailed coverage of viterbi decoding and related implementation issues turbo codes and related code types including gallager codes
and turbo product codes practical examples of map and sova decoding for turbo codes

essentials of error control coding techniques presents error control coding techniques with an emphasis on the most recent applications it is written for
engineers who use or build error control coding equipment many examples of practical applications are provided enabling the reader to obtain valuable
expertise for the development of a wide range of error control coding systems necessary background knowledge of coding theory the theory of error
correcting codes is also included so that the reader is able to assimilate the concepts and the techniques the book is divided into two parts the first provides
the reader with the fundamental knowledge of the coding theory that is necessary to understand the material in the latter part topics covered include the
principles of error detection and correction block codes and convolutional codes the second part is devoted to the practical applications of error control
coding in various fields it explains how to design cost effective error control coding systems many examples of actual error control coding systems are
described and evaluated this book is particularly suited for the engineer striving to master the practical applications of error control coding it is also suitable
for use as a graduate text for an advanced course in coding theory

this practical handbook provides communication systems engineers with guidance in the application of error control coding it emphasizes the fundamental
concepts of coding theory while minimizing the use of mathematical tools demonstrates the role of coding in communication system design shows the
performance gains achievable with coding illustrates how codes should be used and how to select the right code parameters discusses the decoding
techniques that should be considered and how they are implemented and examines how detailed performance results are obtained

this practical resource provides you with a comprehensive understanding of error control coding an essential and widely applied area in modern digital
communications the goal of error control coding is to encode information in such a way that even if the channel or storage medium introduces errors the
receiver can correct the errors and recover the original transmitted information this book includes the most useful modern and classic codes including block
reed solomon convolutional turbo and Idpc codes you find clear guidance on code construction decoding algorithms and error correcting performances
moreover this unique book introduces computer simulations integrally to help you master key concepts including a companion dvd with matlab programs
and supported with over 540 equations this hands on reference provides you with an in depth treatment of a wide range of practical implementation issues

the purpose of error control coding for data networks is to provide an accessible and comprehensive overview of the fundamental techniques and practical
applications of the error control coding needed by students and engineers an additional purpose of the book is to acquaint the reader with the analytical
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techniques used to design an error control coding system for many new applications in data networks error control coding is a field in which elegant theory
was motivated by practical problems so that it often leads to important useful advances claude shannon in 1948 proved the existence of error control codes
that under suitable conditions and at rates less than channel capacity would transmit error free information for all practical applications the first practical
binary codes were introduced by richard hamming and marcel golay from which the drama and excitement have infused researchers and engineers in digital
communication and error control coding for more than fifty years nowadays error control codes are being used in almost all modem digital electronic
systems and data networks not only is coding equipment being implemented to increase the energy and bandwidth efficiency of communication systems
but coding also provides innovative solutions to many related data networking problems

rapid advances in electronic and optical technology have enabled the implementation of powerful error control codes which are now used in almost the
entire range of information systems with close to optimal performance these codes and decoding methods are required for the detection and correction of
the errors and erasures which inevitably occur in digital information during transmission storage and processing because of noise interference and other
imperfections error control coding is a complex novel and unfamiliar area not yet widely understood and appreciated this book sets out to provide a clear
description of the essentials of the subject with comprehensive and up to date coverage of the most useful codes and their decoding algorithms a practical
engineering and information technology emphasis as well as relevant background material and fundamental theoretical aspects provides an in depth guide
to the essentials of error control coding provides extensive and detailed coverage of block cyclic bch reed solomon convolutional turbo and low density
parity check Idpc codes together with relevant aspects of information theory exit chart performance analysis for iteratively decoded error control
techniques heavily illustrated with tables diagrams graphs worked examples and exercises invaluable companion website features slides of figures algorithm
software updates and solutions to problems offering a complete overview of error control coding this book is an indispensable resource for students
engineers and researchers in the areas of telecommunications engineering communication networks electronic engineering computer science information
systems and technology digital signal processing and applied mathematics

the research was primarily devoted to the application of error control techniques this discipline has developed a body of knowledge that can be extremely
valuable to communication systems designers if criteria for the use of error control coding can be developed the work included an analysis of channel
statistics that leads to a computer program designed to choose an optimum error control technique from standard channel statistics and data transmission
parameters variable length variable redundancy codes and their applications were studied comparisons of block and recurrent codes were made in addition a
study was made of error propagation in recurrent codes a cyclic decoding procedure for the familiar bose chaudhurihocquenghem code was developed
comparisons were made between forward error correction codes and error detection codes with feedback and retransmission with data throughput rate the
criterion for comparison finally a technique for combining error detection with message synchronization is described author

this book is addressed to newcomers to error control coding ecc making the subject easy to understand and to apply in a variety of cases the book begins by
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presenting in a detailed step by step manner the plethora of parts an ecc system has and the way they interact to achieve the performance required
contrary to the more abstract and formal approach followed in most books on this topic this book is unique in that all of the concepts methods techniques
and algorithms are introduced by way of examples thus the book is almost a workbook and therefore very suitable for self study readers are encouraged to
take an active role while reading performing calculations as chapters progress moreover to reinforce the learning process many of the topics introduced in
the book galois fields extended hamming codes reed solomon codes interleaving erasure correction etc are presented in various parts of the book in
different ways or contexts offers a practical guide to error control coding accessible to readers with varying backgrounds provides newcomers with a sound
foundation in error control coding using a select few topics considered by the author fundamental from an engineering point of view presents material with
minimal mathematics motivates carefully concepts methods and algorithms making clear the idea behind the conditions for the code to work

with the continued improvement in coding techniques and the implementation of these techniques and the growing acceptance of error control coding
increasingly many systems engineers are incorporating error control codes into communication systems however due to the rapid changes in this field and
the fact that much of the information needed to decide whether error control coding should be used is in widely scattered or unpublished sources it has
been difficult for the systems engineer to weigh the advantages versus the costs of various coding systems and to specify the parameters of a coding
system when error control coding is selected the purpose of this report is to provide a reference which can be used by systems engineers to aid in selecting
and specifying error control codes additional keywords phase locked loop multipliers frequency multipliers tables data synchronization electronics automatic
gain control

error correcting coding is often analyzed in terms of its application to the separate levels within the data network in isolation from each other in this fresh
approach the authors consider the data network as a superchannel a multi layered entity which allows error correcting coding to be evaluated as it is applied
to a number of network layers as a whole by exposing the problems of applying error correcting coding in data networks and by discussing coding theory and
its applications this original technique shows how to correct errors in the network through joint coding at different network layers discusses the problem of
reconciling coding applied to different layers using a superchannel approach includes thorough coverage of all the key codes linear block codes hamming
bch and reed solomon codes Idpc codes decoding as well as convolutional turbo and iterative coding considers new areas of application of error correcting
codes such as transport coding code based cryptosystems and coding for image compression demonstrates how to use error correcting coding to control
such important data characteristics as mean message delay provides theoretical explanations backed up by numerous real world examples and practical
recommendations features a companion website containing additional research results including new constructions of Idpc codes joint error control coding
and synchronization reed muller codes and their list decoding by progressing from theory through to practical problem solving this resource contains
invaluable advice for researchers postgraduate students engineers and computer scientists interested in data communications and applications of coding
theory
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for introductory graduate courses in coding for telecommunications engineering digital communications this introductory text on error control coding
focuses on key implementation issues and performance analysis with applications valuable to both mathematicians and engineers

there are two basic methods of error control for communication both involving coding of the messages with forward error correction the codes are used to
detect and correct errors in a repeat request system the codes are used to detect errors and if there are errors request a retransmission error detection is
usually much simpler to implement than error correction and is widely used however it is given a very cursory treatment in almost all textbooks on coding
theory only a few older books are devoted to error detecting codes this book begins with a short introduction to the theory of block codes with emphasis on
the parts important for error detection the weight distribution is particularly important for this application and is treated in more detail than in most books on
error correction a detailed account of the known results on the probability of undetected error on the g ary symmetric channel is also given
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