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The text provides motivation for students to learn because they'll discover how
various concepts relate to the engineering profession through these real-world
examples of signals and systems. An abundant use of examples and drill
problems are integrated throughout so they'll be able to master the material. And
a large number of end-of-chapter problems are provided to help solidify the
concepts.
The study of communication systems is basic to an undergraduate program in
electrical engineering. In this third edition, the author has presented a study of
classical communication theory in a logical and interesting manner. The material
is illustrated with examples and computer-oriented experiments intended to help
the reader develop an intuitive grasp of the theory under discussion. ·
Introduction· Representation of Signals and Systems· Continuous-Wave
Modulation· Random Processes· Noise in CW Modulation Systems· Pulse
Modulation· Baseband Pulse Transmission· Digital Passband Transmission·
Spread-Spectrum Modulation· Fundamental Limits in Information Theory· Error
Control Coding· Advanced Communication Systems
Offers the most complete, up-to-date coverage available on the principles of
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digital communications. Focuses on basic issues, relating theory to practice
wherever possible. Numerous examples, worked out in detail, have been
included to help the reader develop an intuitive grasp of the theory. Topics
covered include the sampling process, digital modulation techniques, error-
control coding, robust quantization for pulse-code modulation, coding speech at
low bit radio, information theoretic concepts, coding and computer
communication. Because the book covers a broad range of topics in digital
communications, it should satisfy a variety of backgrounds and interests, and
offers a great deal of flexibility for teaching the course. The author has included
suggested course outlines for courses at the undergraduate or graduate levels.
Presents the Bayesian approach to statistical signal processing for a variety of
useful model sets This book aims to give readers a unified Bayesian treatment
starting from the basics (Baye’s rule) to the more advanced (Monte Carlo
sampling), evolving to the next-generation model-based techniques (sequential
Monte Carlo sampling). This next edition incorporates a new chapter on
“Sequential Bayesian Detection,” a new section on “Ensemble Kalman Filters”
as well as an expansion of Case Studies that detail Bayesian solutions for a
variety of applications. These studies illustrate Bayesian approaches to real-
world problems incorporating detailed particle filter designs, adaptive particle
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filters and sequential Bayesian detectors. In addition to these major
developments a variety of sections are expanded to “fill-in-the gaps” of the first
edition. Here metrics for particle filter (PF) designs with emphasis on classical
“sanity testing” lead to ensemble techniques as a basic requirement for
performance analysis. The expansion of information theory metrics and their
application to PF designs is fully developed and applied. These expansions of the
book have been updated to provide a more cohesive discussion of Bayesian
processing with examples and applications enabling the comprehension of
alternative approaches to solving estimation/detection problems. The second
edition of Bayesian Signal Processing features: “Classical” Kalman filtering for
linear, linearized, and nonlinear systems; “modern” unscented and ensemble
Kalman filters: and the “next-generation” Bayesian particle filters Sequential
Bayesian detection techniques incorporating model-based schemes for a variety
of real-world problems Practical Bayesian processor designs including
comprehensive methods of performance analysis ranging from simple sanity
testing and ensemble techniques to sophisticated information metrics New case
studies on adaptive particle filtering and sequential Bayesian detection are
covered detailing more Bayesian approaches to applied problem solving
MATLAB® notes at the end of each chapter help readers solve complex
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problems using readily available software commands and point out other
software packages available Problem sets included to test readers’ knowledge
and help them put their new skills into practice Bayesian Signal Processing,
Second Edition is written for all students, scientists, and engineers who
investigate and apply signal processing to their everyday problems.
Linear Systems and Signals, Third Edition, has been refined and streamlined to
deliver unparalleled coverage and clarity. It emphasizes a physical appreciation
of concepts through heuristic reasoning and the use of metaphors, analogies,
and creative explanations. The text uses mathematics not only to prove axiomatic
theory but also to enhance physical and intuitive understanding. Hundreds of fully
worked examples provide a hands-on, practical grounding of concepts and
theory. Its thorough content, practical approach, and structural adaptability make
Linear Systems and Signals, Third Edition, the ideal text for undergraduates.
Radar Array Processing presents modern techniques and methods for
processingradar signals received by an array of antenna elements. With the
recent rapid growth of the technology of hardware for digital signal processing,
itis now possible to apply this to radar signals and thus to enlist the full power of
sophisticated computational algorithms. Topics covered in detail here include:
super-resolution methods of array signal processing as applied to radar, adaptive
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beam forming for radar, and radar imaging. This book will be of interest to
researchers and studentsin the radar community and also in related fields such
as sonar, seismology, acoustics and radio astronomy.
Signals and SystemsJohn Wiley & Sons Incorporated
A groundbreaking book from Simon Haykin, setting out the fundamental ideas and highlighting
a range of future research directions.
An introductory treatment of communication theory as applied to the transmission of
information-bearing signals with attention given to both analog and digital communications.
Chapter 1 reviews basic concepts. Chapters 2 through 4 pertain to the characterization of
signals and systems. Chapters 5 through 7 are concerned with transmission of message
signals over communication channels. Chapters 8 through 10 deal with noise in analog and
digital communications. Each chapter (except chapter 1) begins with introductory remarks and
ends with a problem set. Treatment is self-contained with numerous worked-out examples to
support the theory.
Leading researchers in signal processing and neural computation present work aimed at
promoting the interaction and cross-fertilization between the two fields. Signal processing and
neural computation have separately and significantly influenced many disciplines, but the cross-
fertilization of the two fields has begun only recently. Research now shows that each has much
to teach the other, as we see highly sophisticated kinds of signal processing and elaborate
hierachical levels of neural computation performed side by side in the brain. In New Directions
in Statistical Signal Processing, leading researchers from both signal processing and neural
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computation present new work that aims to promote interaction between the two
disciplines.The book's 14 chapters, almost evenly divided between signal processing and
neural computation, begin with the brain and move on to communication, signal processing,
and learning systems. They examine such topics as how computational models help us
understand the brain's information processing, how an intelligent machine could solve the
"cocktail party problem" with "active audition" in a noisy environment, graphical and network
structure modeling approaches, uncertainty in network communications, the geometric
approach to blind signal processing, game-theoretic learning algorithms, and observable
operator models (OOMs) as an alternative to hidden Markov models (HMMs).
Online learning from a signal processing perspective There is increased interest in kernel
learning algorithms in neural networks and a growing need for nonlinear adaptive algorithms in
advanced signal processing, communications, and controls. Kernel Adaptive Filtering is the
first book to present a comprehensive, unifying introduction to online learning algorithms in
reproducing kernel Hilbert spaces. Based on research being conducted in the Computational
Neuro-Engineering Laboratory at the University of Florida and in the Cognitive Systems
Laboratory at McMaster University, Ontario, Canada, this unique resource elevates the
adaptive filtering theory to a new level, presenting a new design methodology of nonlinear
adaptive filters. Covers the kernel least mean squares algorithm, kernel affine projection
algorithms, the kernel recursive least squares algorithm, the theory of Gaussian process
regression, and the extended kernel recursive least squares algorithm Presents a powerful
model-selection method called maximum marginal likelihood Addresses the principal
bottleneck of kernel adaptive filters—their growing structure Features twelve computer-oriented
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experiments to reinforce the concepts, with MATLAB codes downloadable from the authors'
Web site Concludes each chapter with a summary of the state of the art and potential future
directions for original research Kernel Adaptive Filtering is ideal for engineers, computer
scientists, and graduate students interested in nonlinear adaptive systems for online
applications (applications where the data stream arrives one sample at a time and incremental
optimal solutions are desirable). It is also a useful guide for those who look for nonlinear
adaptive filtering methodologies to solve practical problems.
Signals and Systems Using MATLAB, Third Edition, features a pedagogically rich and
accessible approach to what can commonly be a mathematically dry subject. Historical notes
and common mistakes combined with applications in controls, communications and signal
processing help students understand and appreciate the usefulness of the techniques
described in the text. This new edition features more end-of-chapter problems, new content on
two-dimensional signal processing, and discussions on the state-of-the-art in signal
processing. Introduces both continuous and discrete systems early, then studies each
(separately) in-depth Contains an extensive set of worked examples and homework
assignments, with applications for controls, communications, and signal processing Begins
with a review on all the background math necessary to study the subject Includes MATLAB®
applications in every chapter
Design and MATLAB concepts have been integrated in text. ? Integrates applications as it
relates signals to a remote sensing system, a controls system, radio astronomy, a biomedical
system and seismology.
Digital communications is an elective course often taken as the second semester of an
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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.
The second edition of this accessible book provides readers with an introductory
treatment of communication theory as applied to the transmission of information-
bearing signals. While it covers analog communications, the emphasis is placed on
digital technology. It begins by presenting the functional blocks that constitute the
transmitter and receiver of a communication system. Readers will next learn about
electrical noise and then progress to multiplexing and multiple access techniques.
This best-selling, easy-to-read, communication systems text has been extensively
revised to include the most exhaustive treatment of digital communications in an
undergraduate level text. In addition to being the most up-to-date communications text
available, Simon Haykin has added MATLAB computer experiments.
Game theory -- Cognitive radio transceiver -- Cognitive radio networks -- Sustainability
of the spectrum supply chain network -- Cognitive heterogeneous networks
New edition of a text intended primarily for the undergraduate courses on the subject
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which are frequently found in electrical engineering curricula--but the concepts and
techniques it covers are also of fundamental importance in other engineering
disciplines. The book is structured to develop in parallel the methods of analysis for
continuous-time and discrete-time signals and systems, thus allowing exploration of
their similarities and differences. Discussion of applications is emphasized, and
numerous worked examples are included. Annotation copyrighted by Book News, Inc.,
Portland, OR
Design and MATLAB concepts have been integrated in text. * Integrates applications as
it relates signals to a remote sensing system, a controls system, radio astronomy, a
biomedical system and seismology.
Edited by the original inventor of the technology. Includes contributions by the foremost
experts in the field. The only book to cover these topics together.
A handbook on recent advancements and the state of the art in array processing and
sensor Networks Handbook on Array Processing and Sensor Networks provides
readers with a collection of tutorial articles contributed by world-renowned experts on
recent advancements and the state of the art in array processing and sensor networks.
Focusing on fundamental principles as well as applications, the handbook provides
exhaustive coverage of: wavelets; spatial spectrum estimation; MIMO radio
propagation; robustness issues in sensor array processing; wireless communications
and sensing in multi-path environments using multi-antenna transceivers; implicit
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training and array processing for digital communications systems; unitary design of
radar waveform diversity sets; acoustic array processing for speech enhancement;
acoustic beamforming for hearing aid applications; undetermined blind source
separation using acoustic arrays; array processing in astronomy; digital 3D/4D
ultrasound imaging technology; self-localization of sensor networks; multi-target
tracking and classification in collaborative sensor networks via sequential Monte Carlo;
energy-efficient decentralized estimation; sensor data fusion with application to multi-
target tracking; distributed algorithms in sensor networks; cooperative communications;
distributed source coding; network coding for sensor networks; information-theoretic
studies of wireless networks; distributed adaptive learning mechanisms; routing for
statistical inference in sensor networks; spectrum estimation in cognitive radios;
nonparametric techniques for pedestrian tracking in wireless local area networks; signal
processing and networking via the theory of global games; biochemical transport
modeling, estimation, and detection in realistic environments; and security and privacy
for sensor networks. Handbook on Array Processing and Sensor Networks is the first
book of its kind and will appeal to researchers, professors, and graduate students in
array processing, sensor networks, advanced signal processing, and networking.
About The Book: This best-selling, easy to read, communication systems book has been
extensively revised to include an exhaustive treatment of digital communications. Throughout,
it emphasizes the statistical underpinnings of communication theory in a complete and detailed
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manner.
Haykin examines both the mathematical theory behind various linear adaptive filters with finite-
duration impulse response (FIR) and the elements of supervised neural networks. This edition
has been updated and refined to keep current with the field and develop concepts in as unified
and accessible a manner as possible. It: introduces a completely new chapter on Frequency-
Domain Adaptive Filters; adds a chapter on Tracking Time-Varying Systems; adds two
chapters on Neural Networks; enhances material on RLS algorithms; strengthens linkages to
Kalman filter theory to gain a more unified treatment of the standard, square-root and order-
recursive forms; and includes new computer experiments using MATLAB software that
illustrate the underlying theory and applications of the LMS and RLS algorithms.
This book is devoted to the study of the blind deconvolution problem - where it is impractical to
assume the availability of the system input. It considers a variety of blind
deconvolution/equalization algorithms - with computer simulation experiments to support the
theory.
Market_Desc: Electrical Engineers Special Features: · Design and MATLAB concepts have
been integrated in the text· Integrates applications as it relates signals to a remote sensing
system, a controls system, radio astronomy, a biomedical system and seismology About The
Book: The text provides a balanced and integrated treatment of continuous-time and discrete-
time forms of signals and systems intended to reflect their roles in engineering practice. This
approach has the pedagogical advantage of helping the reader see the fundamental
similarities and differences between discrete-time and continuous-time representations. It
includes a discussion of filtering, modulation and feedback by building on the fundamentals of
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signals and systems covered in earlier chapters of the book.
Offers the most complete, up-to-date coverage available on the principles of digital
communications. Focuses on basic issues, relating theory to practice wherever possible.
Numerous examples, worked out in detail, have been included to help the reader develop an
intuitive grasp of the theory. Topics covered include the sampling process, digital modulation
techniques, error-control coding, robust quantization for pulse-code modulation, coding speech
at low bit radio, information theoretic concepts, coding and computer communication. Because
the book covers a broad range of topics in digital communications, it should satisfy a variety of
backgrounds and interests.
An introductory treatment of communication theory as applied to the transmission of
information-bearing signals with attention given to both analog and digital communications.
Chapter 1 reviews basic concepts. Chapters 2 through 4 pertain to the characterization of
signals and systems. Chapters 5 through 7 are concerned with transmission of message
signals over communication channels. Chapters 8 through 10 deal with noise in analog and
digital communications. Each chapter (except chapter 1) begins with introductory remarks and
ends with a problem set. Treatment is self-contained with numerous worked-out examples to
support the theory.· Fourier Analysis · Filtering and Signal Distortion · Spectral Density and
Correlation · Digital Coding of Analog Waveforms · Intersymbol Interference and Its Cures ·
Modulation Techniques · Probability Theory and Random Processes · Noise in Analog
Modulation · Optimum Receivers for Data Communication
Discover the Applicability, Benefits, and Potential of New Technologies As advances in
algorithms and computer technology have bolstered the digital signal processing capabilities of
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real-time sonar, radar, and non-invasive medical diagnostics systems, cutting-edge military
and defense research has established conceptual similarities in these areas. Now civilian
enterprises can use government innovations to facilitate optimal functionality of complex real-
time systems. Advanced Signal Processing details a cost-efficient generic processing structure
that exploits these commonalities to benefit commercial applications. Learn from a Renowned
Defense Scientist, Researcher, and Innovator The author preserves the mathematical focus
and key information from the first edition that provided invaluable coverage of topics including
adaptive systems, advanced beamformers, and volume visualization methods in medicine.
Integrating the best features of non-linear and conventional algorithms and explaining their
application in PC-based architectures, this text contains new data on: Advances in biometrics,
image segmentation, registration, and fusion techniques for 3D/4D ultrasound, CT, and MRI
Fully digital 3D/ (4D: 3D+time) ultrasound system technology, computing architecture
requirements, and relevant implementation issues State-of-the-art non-invasive medical
procedures, non-destructive 3D tomography imaging and biometrics, and monitoring of vital
signs Cardiac motion correction in multi-slice X-ray CT imaging Space-time adaptive
processing and detection of targets interference-intense backgrounds comprised of clutter and
jamming With its detailed explanation of adaptive, synthetic-aperture, and fusion-processing
schemes with near-instantaneous convergence in 2-D and 3-D sensors (including planar,
circular, cylindrical, and spherical arrays), the quality and illustration of this text’s concepts and
techniques will make it a favored reference.
Leading experts present the latest research results in adaptive signal processing
Recent developments in signal processing have made it clear that significant
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performance gains can be achieved beyond those achievable using standard adaptive
filtering approaches. Adaptive Signal Processing presents the next generation of
algorithms that will produce these desired results, with an emphasis on important
applications and theoretical advancements. This highly unique resource brings together
leading authorities in the field writing on the key topics of significance, each at the
cutting edge of its own area of specialty. It begins by addressing the problem of
optimization in the complex domain, fully developing a framework that enables taking
full advantage of the power of complex-valued processing. Then, the challenges of
multichannel processing of complex-valued signals are explored. This comprehensive
volume goes on to cover Turbo processing, tracking in the subspace domain, nonlinear
sequential state estimation, and speech-bandwidth extension. Examines the seven
most important topics in adaptive filtering that will define the next-generation adaptive
filtering solutions Introduces the powerful adaptive signal processing methods
developed within the last ten years to account for the characteristics of real-life data:
non-Gaussianity, non-circularity, non-stationarity, and non-linearity Features self-
contained chapters, numerous examples to clarify concepts, and end-of-chapter
problems to reinforce understanding of the material Contains contributions from
acknowledged leaders in the field Adaptive Signal Processing is an invaluable tool for
graduate students, researchers, and practitioners working in the areas of signal
processing, communications, controls, radar, sonar, and biomedical engineering.
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"IEEE Press is proud to present the first selected reprint volume devoted to the new
field of intelligent signal processing (ISP). ISP differs fundamentally from the classical
approach to statistical signal processing in that the input-output behavior of a complex
system is modeled by using "intelligent" or "model-free" techniques, rather than relying
on the shortcomings of a mathematical model. Information is extracted from incoming
signal and noise data, making few assumptions about the statistical structure of signals
and their environment. Intelligent Signal Processing explores how ISP tools address the
problems of practical neural systems, new signal data, and blind fuzzy approximators.
The editors have compiled 20 articles written by prominent researchers covering 15
diverse, practical applications of this nascent topic, exposing the reader to the signal
processing power of learning and adaptive systems. This essential reference is
intended for researchers, professional engineers, and scientists working in statistical
signal processing and its applications in various fields such as humanistic intelligence,
stochastic resonance, financial markets, optimization, pattern recognition, signal
detection, speech processing, and sensor fusion. Intelligent Signal Processing is also
invaluable for graduate students and academics with a background in computer
science, computer engineering, or electrical engineering. About the Editors Simon
Haykin is the founding director of the Communications Research Laboratory at
McMaster University, Hamilton, Ontario, Canada, where he serves as university
professor. His research interests include nonlinear dynamics, neural networks and
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adaptive filters and their applications in radar and communications systems. Dr. Haykin
is the editor for a series of books on "Adaptive and Learning Systems for Signal
Processing, Communications and Control" (Publisher) and is both an IEEE Fellow and
Fellow of the Royal Society of Canada. Bart Kosko is a past director of the University of
Southern California's (USC) Signal and Image Processing Institute. He has authored
several books, including Neural Networks and Fuzzy Systems, Neural Networks for
Signal Processing (Publisher, copyright date) and Fuzzy Thinking (Publisher, copyright
date), as well as the novel Nanotime (Publisher, copyright date). Dr. Kosko is an
elected governor of the International Neural Network Society and has chaired many
neural and fuzzy system conferences. Currently, he is associate professor of electrical
engineering at USC."
Concisely covers all the important concepts in an easy-to-understand way Gaining a
strong sense of signals and systems fundamentals is key for general proficiency in any
electronic engineering discipline, and critical for specialists in signal processing,
communication, and control. At the same time, there is a pressing need to gain mastery
of these concepts quickly, and in a manner that will be immediately applicable in the
real word. Simultaneous study of both continuous and discrete signals and systems
presents a much easy path to understanding signals and systems analysis. In A
Practical Approach to Signals and Systems, Sundararajan details the discrete version
first followed by the corresponding continuous version for each topic, as discrete
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signals and systems are more often used in practice and their concepts are relatively
easier to understand. In addition to examples of typical applications of analysis
methods, the author gives comprehensive coverage of transform methods,
emphasizing practical methods of analysis and physical interpretations of concepts.
Gives equal emphasis to theory and practice Presents methods that can be
immediately applied Complete treatment of transform methods Expanded coverage of
Fourier analysis Self-contained: starts from the basics and discusses applications
Visual aids and examples makes the subject easier to understand End-of-chapter
exercises, with a extensive solutions manual for instructors MATLAB software for
readers to download and practice on their own Presentation slides with book figures
and slides with lecture notes A Practical Approach to Signals and Systems is an
excellent resource for the electrical engineering student or professional to quickly gain
an understanding of signal analysis concepts - concepts which all electrical engineers
will eventually encounter no matter what their specialization. For aspiring engineers in
signal processing, communication, and control, the topics presented will form a sound
foundation to their future study, while allowing them to quickly move on to more
advanced topics in the area. Scientists in chemical, mechanical, and biomedical areas
will also benefit from this book, as increasing overlap with electrical engineering
solutions and applications will require a working understanding of signals. Compact and
self contained, A Practical Approach to Signals and Systems be used for courses or
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self-study, or as a reference book.
This collaborative work presents the results of over twenty years of pioneering research
by Professor Simon Haykin and his colleagues, dealing with the use of adaptive radar
signal processing to account for the nonstationary nature of the environment. These
results have profound implications for defense-related signal processing and remote
sensing. References are provided in each chapter guiding the reader to the original
research on which this book is based.
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