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Simon Haykin Neural Networks A Comprehensive Foundation
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 pulsecode 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.
Introduction; Learning processes; Single layer perceptrons; Multilayer perceptrons; Radial-basis function networks; Support vector machines;
Comittee machines; Principal components analysis; Self-organizing maps; Information-theoretic models; Stochastic machines and their
approximates rooted in statistical mechanics; neurodynamic programming; Temporal processing using feedforward networks;
Neurodynamics; Dynamically driven recurrent networks; Epilogue; Bibliography; Index.
Correlative Learning: A Basis for Brain and Adaptive Systems provides a bridge between three disciplines: computational neuroscience,
neural networks, and signal processing. First, the authors lay down the preliminary neuroscience background for engineers. The book also
presents an overview of the role of correlation in the human brain as well as in the adaptive signal processing world; unifies many wellestablished synaptic adaptations (learning) rules within the correlation-based learning framework, focusing on a particular correlative learning
paradigm, ALOPEX; and presents case studies that illustrate how to use different computational tools and ALOPEX to help readers
understand certain brain functions or fit specific engineering applications.
For graduate-level neural network courses offered in the departments of Computer Engineering, Electrical Engineering, and Computer
Science. Neural Networks and Learning Machines, Third Edition is renowned for its thoroughness and readability. This well-organized and
completely up-to-date text remains the most comprehensive treatment of neural networks from an engineering perspective. This is ideal for
professional engineers and research scientists. Matlab codes used for the computer experiments in the text are available for download at:
http://www.pearsonhighered.com/haykin/ Refocused, revised and renamed to reflect the duality of neural networks and learning machines,
this edition recognizes that the subject matter is richer when these topics are studied together. Ideas drawn from neural networks and
machine learning are hybridized to perform improved learning tasks beyond the capability of either independently.
This book provides comprehensive coverage of neural networks, their evolution, their structure, the problems they can solve, and their
applications. The first half of the book looks at theoretical investigations on artificial neural networks and addresses the key architectures that
are capable of implementation in various application scenarios. The second half is designed specifically for the production of solutions using
artificial neural networks to solve practical problems arising from different areas of knowledge. It also describes the various implementation
details that were taken into account to achieve the reported results. These aspects contribute to the maturation and improvement of
experimental techniques to specify the neural network architecture that is most appropriate for a particular application scope. The book is
appropriate for students in graduate and upper undergraduate courses in addition to researchers and professionals.
Leading researchers in signal processing and neural computation present work aimed at promoting the interaction and cross-fertilization
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between the two fields. Signal processing and neural computation have separately and significantly influenced many disciplines, but the crossfertilization 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 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).
This book covers both classical and modern models in deep learning. The primary focus is on the theory and algorithms of deep learning. The
theory and algorithms of neural networks are particularly important for understanding important concepts, so that one can understand the
important design concepts of neural architectures in different applications. Why do neural networks work? When do they work better than offthe-shelf machine-learning models? When is depth useful? Why is training neural networks so hard? What are the pitfalls? The book is also
rich in discussing different applications in order to give the practitioner a flavor of how neural architectures are designed for different types of
problems. Applications associated with many different areas like recommender systems, machine translation, image captioning, image
classification, reinforcement-learning based gaming, and text analytics are covered. The chapters of this book span three categories: The
basics of neural networks: Many traditional machine learning models can be understood as special cases of neural networks. An emphasis is
placed in the first two chapters on understanding the relationship between traditional machine learning and neural networks. Support vector
machines, linear/logistic regression, singular value decomposition, matrix factorization, and recommender systems are shown to be special
cases of neural networks. These methods are studied together with recent feature engineering methods like word2vec. Fundamentals of
neural networks: A detailed discussion of training and regularization is provided in Chapters 3 and 4. Chapters 5 and 6 present radial-basis
function (RBF) networks and restricted Boltzmann machines. Advanced topics in neural networks: Chapters 7 and 8 discuss recurrent neural
networks and convolutional neural networks. Several advanced topics like deep reinforcement learning, neural Turing machines, Kohonen
self-organizing maps, and generative adversarial networks are introduced in Chapters 9 and 10. The book is written for graduate students,
researchers, and practitioners. Numerous exercises are available along with a solution manual to aid in classroom teaching. Where possible,
an application-centric view is highlighted in order to provide an understanding of the practical uses of each class of techniques.
Refocused, revised and renamed to reflect the duality of neural networks and learning machines, this edition recognizes that the subject
matter is richer when these topics are studied together. Ideas drawn from neural networks and machine learning are hyb
The book we have at hand is the fourth monograph I wrote for Springer Verlag. The previous one named "Self-Organization and Associative
Mem ory" (Springer Series in Information Sciences, Volume 8) came out in 1984. Since then the self-organizing neural-network algorithms
called SOM and LVQ have become very popular, as can be seen from the many works re viewed in Chap. 9. The new results obtained in the
past ten years or so have warranted a new monograph. Over these years I have also answered lots of questions; they have influenced the
contents of the present book. I hope it would be of some interest and help to the readers if I now first very briefly describe the various phases
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that led to my present SOM research, and the reasons underlying each new step. I became interested in neural networks around 1960, but
could not in terrupt my graduate studies in physics. After I was appointed Professor of Electronics in 1965, it still took some years to organize
teaching at the uni versity. In 1968 - 69 I was on leave at the University of Washington, and D. Gabor had just published his convolutioncorrelation model of autoasso ciative memory. I noticed immediately that there was something not quite right about it: the capacity was very
poor and the inherent noise and crosstalk were intolerable. In 1970 I therefore sugge~ted the auto associative correlation matrix memory
model, at the same time as J.A. Anderson and K. Nakano.
Advocates argue that they will make medical practice more rational, more uniform, and more efficient and that they will transform the "art" of
medical work into a "science." Critics argue that formal tools cannot and should not supplant humans in most real-life tasks.
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.
Never HIGHLIGHT a Book Again! Virtually all of the testable terms, concepts, persons, places, and events from the textbook are included.
Cram101 Just the FACTS101 studyguides give all of the outlines, highlights, notes, and quizzes for your textbook with optional online
comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanys: 9780131471399 .
Using an engineering and science perspective, it explores diverse neural network, fuzzy logic and genetic algorithm techniques plus
developing applications best suited for each of the methods discussed. Sample results are described and judgment made as to how well
each application worked. The book/disk set includes an object-oriented user interface along with the code for numerous programs.
For courses in Adaptive Filters. Haykin examines both the mathematical theory behind various linear adaptive filters and the elements of
supervised multilayer perceptrons. In its fifth edition, this highly successful book has been updated and refined to stay current with the field
and develop concepts in as unified and accessible a manner as possible.

A complete discussion of MIMO communications, from theory to real-world applications The emerging wireless
technology Wideband Multiple-Input, Multiple-Output (MIMO) holds the promise of greater bandwidth efficiency and
wireless link reliability. This technology is just now being implemented into hardware and working its way into wireless
standards such as the ubiquitous 802.11g, as well as third- and fourth-generation cellular standards. Multiple-Input
Multiple-Output Channel Models uniquely brings together the theoretical and practical aspects of MIMO communications,
revealing how these systems use their multipath diversity to increase channel capacity. It gives the reader a clear
understanding of the underlying propagation mechanisms in the wideband MIMO channel, which is fundamental to the
development of communication algorithms, signaling strategies, and transceiver design for MIMO systems. MIMO
channel models are important tools in understanding the potential gains of a MIMO system. This book discusses two
types of wideband MIMO models in detail: correlative channel models—specifically the Kronecker, Weichselberger, and
structured models—and cluster models, including Saleh-Valenzuela, European Cooperation in the field of Scientific and
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Technical Research (COST) 273, and Random Cluster models. From simple to complex, the reader will understand the
models' mechanisms and the reasons behind the parameters. Next, channel sounding is explained in detail, presenting
the theory behind a few channel sounding techniques used to sound narrowband and wideband channels. The technique
of digital matched filtering is then examined and, using real-life data, is shown to provide very accurate estimates of
channel gains. The book concludes with a performance analysis of the structured and Kronecker models. Multiple-Input
Multiple-Output Channel Models is the first book to apply tensor calculus to the problem of wideband MIMO channel
modeling. Each chapter features a list of important references, including core literary references, Matlab implementations
of key models, and the location of databases that can be used to help in the development of new models or
communication algorithms. Engineers who are working in the development of telecommunications systems will find this
resource invaluable, as will researchers and students at the graduate or post-graduate level.
State-of-the-art coverage of Kalman filter methods for the design of neural networks This self-contained book consists of
seven chapters by expert contributors that discuss Kalman filtering as applied to the training and use of neural networks.
Although the traditional approach to the subject is almost always linear, this book recognizes and deals with the fact that
real problems are most often nonlinear. The first chapter offers an introductory treatment of Kalman filters with an
emphasis on basic Kalman filter theory, Rauch-Tung-Striebel smoother, and the extended Kalman filter. Other chapters
cover: An algorithm for the training of feedforward and recurrent multilayered perceptrons, based on the decoupled
extended Kalman filter (DEKF) Applications of the DEKF learning algorithm to the study of image sequences and the
dynamic reconstruction of chaotic processes The dual estimation problem Stochastic nonlinear dynamics: the
expectation-maximization (EM) algorithm and the extended Kalman smoothing (EKS) algorithm The unscented Kalman
filter Each chapter, with the exception of the introduction, includes illustrative applications of the learning algorithms
described here, some of which involve the use of simulated and real-life data. Kalman Filtering and Neural Networks
serves as an expert resource for researchers in neural networks and nonlinear dynamical systems.
This book is a balanced presentation of the latest techniques, algorithms and applications in computer science and
engineering. The papers, written by eminent researchers in their fields, provide a vehicle for new research and
development. The proceedings have been selected for coverage in: . OCo Index to Scientific & Technical Proceedings
(ISTP CDROM version / ISI Proceedings). Contents: Internet Applications; Computing in Biology; Human Computer
Interface; Parallel Computing/Techniques; Computing Education; Learning Algorithms; Communication
Systems/Networks; Information Technology/Linguistics; Computing Formalism/Algorithms; AI/Fuzzy Sets Application and
Theory; Imaging Applications. Readership: Researchers in artificial intelligence, databases, fuzzy logic, neural networks,
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software engineering/programming, theoretical computer science, machine perception/computer vision, computer
engineering, biomedical engineering, biocomputing, bioinformatics, biophysics and computational physics."
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.
Learning process - Correlation matrix memory - The perceptron - Least-mean-square algorithm - Multilayer perceptrons Radial-basic function networks - Recurrent networks rooted in statistical physics - Self-organizing systems I : hebbian
learning - Self-organizing systems II : competitive learning - Self-organizing systems III : information-theoretic models Modular networks - Temporal processing - Neurodynamics - VLSI implementations of neural networks.
A groundbreaking book from Simon Haykin, setting out the fundamental ideas and highlighting a range of future research
directions.
This introduction to the MDL Principle provides a reference accessible to graduate students and researchers in statistics,
pattern classification, machine learning, and data mining, to philosophers interested in the foundations of statistics, and to
researchers in other applied sciences that involve model selection.
A young girl hears the story of her great-great-great-great- grandfather and his brother who came to the United States to
make a better life for themselves helping to build the transcontinental railroad.
This comprehensive tutorial on artifical neural networks covers all the important neural network architectures as well as
the most recent theory--e.g., pattern recognition, statistical theory, and other mathematical prerequisites. A broad range
of applications is provided for each of the architectures.
Elements of Artificial Neural Networks provides a clearly organized general introduction, focusing on a broad range of
algorithms, for students and others who want to use neural networks rather than simply study them. The authors, who
have been developing and team teaching the material in a one-semester course over the past six years, describe most of
the basic neural network models (with several detailed solved examples) and discuss the rationale and advantages of the
models, as well as their limitations. The approach is practical and open-minded and requires very little mathematical or
technical background. Written from a computer science and statistics point of view, the text stresses links to contiguous
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fields and can easily serve as a first course for students in economics and management. The opening chapter sets the
stage, presenting the basic concepts in a clear and objective way and tackling important -- yet rarely addressed -questions related to the use of neural networks in practical situations. Subsequent chapters on supervised learning
(single layer and multilayer networks), unsupervised learning, and associative models are structured around classes of
problems to which networks can be applied. Applications are discussed along with the algorithms. A separate chapter
takes up optimization methods. The most frequently used algorithms, such as backpropagation, are introduced early on,
right after perceptrons, so that these can form the basis for initiating course projects. Algorithms published as late as
1995 are also included. All of the algorithms are presented using block-structured pseudo-code, and exercises are
provided throughout. Software implementing many commonly used neural network algorithms is available at the book's
website. Transparency masters, including abbreviated text and figures for the entire book, are available for instructors
using the text.
Neural networks are members of a class of software that have the potential to enable intelligent computational systems
capable of simulating characteristics of biological thinking and learning. Currently no standards exist to verify and validate
neural network-based systems. NASA Independent Verification and Validation Facility has contracted the Institute for
Scientific Research, Inc. to perform research on this topic and develop a comprehensive guide to performing V&V on
adaptive systems, with emphasis on neural networks used in safety-critical or mission-critical applications. Methods and
Procedures for the Verification and Validation of Artificial Neural Networks is the culmination of the first steps in that
research. This volume introduces some of the more promising methods and techniques used for the verification and
validation (V&V) of neural networks and adaptive systems. A comprehensive guide to performing V&V on neural network
systems, aligned with the IEEE Standard for Software Verification and Validation, will follow this book.
As book review editor of the IEEE Transactions on Neural Networks, Mohamad Hassoun has had the opportunity to
assess the multitude of books on artificial neural networks that have appeared in recent years. Now, in Fundamentals of
Artificial Neural Networks, he provides the first systematic account of artificial neural network paradigms by identifying
clearly the fundamental concepts and major methodologies underlying most of the current theory and practice employed
by neural network researchers. Such a systematic and unified treatment, although sadly lacking in most recent texts on
neural networks, makes the subject more accessible to students and practitioners. Here, important results are integrated
in order to more fully explain a wide range of existing empirical observations and commonly used heuristics. There are
numerous illustrative examples, over 200 end-of-chapter analytical and computer-based problems that will aid in the
development of neural network analysis and design skills, and a bibliography of nearly 700 references. Proceeding in a
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clear and logical fashion, the first two chapters present the basic building blocks and concepts of artificial neural networks
and analyze the computational capabilities of the basic network architectures involved. Supervised, reinforcement, and
unsupervised learning rules in simple nets are brought together in a common framework in chapter three. The
convergence and solution properties of these learning rules are then treated mathematically in chapter four, using the
"average learning equation" analysis approach. This organization of material makes it natural to switch into learning
multilayer nets using backprop and its variants, described in chapter five. Chapter six covers most of the major neural
network paradigms, while associative memories and energy minimizing nets are given detailed coverage in the next
chapter. The final chapter takes up Boltzmann machines and Boltzmann learning along with other global
search/optimization algorithms such as stochastic gradient search, simulated annealing, and genetic algorithms.
129 6.2 Representation of hints. 131 6.3 Monotonicity hints .. . 134 6.4 Theory ......... . 139 6.4.1 Capacity results 140
6.4.2 Decision boundaries 144 6.5 Conclusion 145 6.6 References....... ... 146 7 Analysis and Synthesis Tools for Robust
SPRness 147 C. Mosquera, J.R. Hernandez, F. Perez-Gonzalez 7.1 Introduction.............. 147 7.2 SPR Analysis of
Uncertain Systems. 153 7.2.1 The Poly topic Case . 155 7.2.2 The ZP-Ball Case ...... . 157 7.2.3 The Roots Space Case
... . 159 7.3 Synthesis of LTI Filters for Robust SPR Problems 161 7.3.1 Algebraic Design for Two Plants ..... . 161 7.3.2
Algebraic Design for Three or More Plants 164 7.3.3 Approximate Design Methods. 165 7.4 Experimental results 167 7.5
Conclusions 168 7.6 References ..... . 169 8 Boundary Methods for Distribution Analysis 173 J.L. Sancho et aZ. 8.1
Introduction ............. . 173 8.1.1 Building a Classifier System . 175 8.2 Motivation ............. . 176 8.3 Boundary Methods
as Feature-Set Evaluation 177 8.3.1 Results ................ . 179 8.3.2 Feature Set Evaluation using Boundary Methods: Smary. . . . . . . . . . . . . . . . . . . .. . . 182 . . .
Though mathematical ideas underpin the study of neural networks, the author presents the fundamentals without the full
mathematical apparatus. All aspects of the field are tackled, including artificial neurons as models of their real
counterparts; the geometry of network action in pattern space; gradient descent methods, including back-propagation;
associative memory and Hopfield nets; and self-organization and feature maps. The traditionally difficult topic of adaptive
resonance theory is clarified within a hierarchical description of its operation. The book also includes several real-world
examples to provide a concrete focus. This should enhance its appeal to those involved in the design, construction and
management of networks in commercial environments and who wish to improve their understanding of network simulator
packages. As a comprehensive and highly accessible introduction to one of the most important topics in cognitive and
computer science, this volume should interest a wide range of readers, both students and professionals, in cognitive
science, psychology, computer science and electrical engineering.
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Leading experts present the latest research results in adaptive signal processing Recent developments in signal processing have
made it clear that significant 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.
This is the eBook of the printed book and may not include any media, website access codes, or print supplements that may come
packaged with the bound book. For graduate-level neural network courses offered in the departments of Computer Engineering,
Electrical Engineering, and Computer Science. Neural Networks and Learning Machines, Third Edition is renowned for its
thoroughness and readability. This well-organized and completely up-to-date text remains the most comprehensive treatment of
neural networks from an engineering perspective. This is ideal for professional engineers and research scientists. Matlab codes
used for the computer experiments in the text are available for download at: http://www.pearsonhighered.com/haykin/ Refocused,
revised and renamed to reflect the duality of neural networks and learning machines, this edition recognizes that the subject matter
is richer when these topics are studied together. Ideas drawn from neural networks and machine learning are hybridized to
perform improved learning tasks beyond the capability of either independently.
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
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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 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.
The first truly up-to-date look at the theory and capabilities of nonlinear dynamical systems that take the form of feedforward neural
network structures Considered one of the most important types of structures in the study of neural networks and neural-like
networks, feedforward networks incorporating dynamical elements have important properties and are of use in many applications.
Specializing in experiential knowledge, a neural network stores and expands its knowledge base via strikingly human routesthrough a learning process and information storage involving interconnection strengths known as synaptic weights. In Nonlinear
Dynamical Systems: Feedforward Neural Network Perspectives, six leading authorities describe recent contributions to the
development of an analytical basis for the understanding and use of nonlinear dynamical systems of the feedforward type,
especially in the areas of control, signal processing, and time series analysis. Moving from an introductory discussion of the
different aspects of feedforward neural networks, the book then addresses: * Classification problems and the related problem of
approximating dynamic nonlinear input-output maps * The development of robust controllers and filters * The capability of neural
networks to approximate functions and dynamic systems with respect to risk-sensitive error * Segmenting a time series It then
sheds light on the application of feedforward neural networks to speech processing, summarizing speech-related techniques, and
reviewing feedforward neural networks from the viewpoint of fundamental design issues. An up-to-date and authoritative look at
the ever-widening technical boundaries and influence of neural networks in dynamical systems, this volume is an indispensable
resource for researchers in neural networks and a reference staple for libraries.
Neural Networks and Learning MachinesNeural Networks and Learning MachinesPearson Higher Ed
"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
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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 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."
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.
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