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Statistical Digital Signal Processing And Modeling
Quickly Engages in Applying Algorithmic Techniques to Solve Practical Signal Processing
Problems With its active, hands-on learning approach, this text enables readers to master the
underlying principles of digital signal processing and its many applications in industries such as
digital television, mobile and broadband communications, and medical/scientific devices.
Carefully developed MATLAB® examples throughout the text illustrate the mathematical
concepts and use of digital signal processing algorithms. Readers will develop a deeper
understanding of how to apply the algorithms by manipulating the codes in the examples to
see their effect. Moreover, plenty of exercises help to put knowledge into practice solving real-
world signal processing challenges. Following an introductory chapter, the text explores:
Sampled signals and digital processing Random signals Representing signals and systems
Temporal and spatial signal processing Frequency analysis of signals Discrete-time filters and
recursive filters Each chapter begins with chapter objectives and an introduction. A summary at
the end of each chapter ensures that one has mastered all the key concepts and techniques
before progressing in the text. Lastly, appendices listing selected web resources, research
papers, and related textbooks enable the investigation of individual topics in greater depth.
Upon completion of this text, readers will understand how to apply key algorithmic techniques
to address practical signal processing problems as well as develop their own signal processing
algorithms. Moreover, the text provides a solid foundation for evaluating and applying new
digital processing signal techniques as they are developed.
This book describes the essential tools and techniques of statistical signal processing. At every
stage theoretical ideas are linked to specific applications in communications and signal
processing using a range of carefully chosen examples. The book begins with a development
of basic probability, random objects, expectation, and second order moment theory followed by
a wide variety of examples of the most popular random process models and their basic uses
and properties. Specific applications to the analysis of random signals and systems for
communicating, estimating, detecting, modulating, and other processing of signals are
interspersed throughout the book. Hundreds of homework problems are included and the book
is ideal for graduate students of electrical engineering and applied mathematics. It is also a
useful reference for researchers in signal processing and communications.
Continuous Signals and Systems with MATLAB is the first undergraduate text fully focused on
continuous systems. It presents all of the material needed to master the subject and its related
MATLAB problem-solving techniques. The authors cover all of the traditional topics and include
chapters on system design, state-space techniques, linearizing nonlinear systems, and the
design and analysis of analog filters. They also discuss the five representations of continuous
systems and explain how to go from one representation to another.
The main thrust is to provide students with a solid understanding of a number of important and
related advanced topics in digital signal processing such as Wiener filters, power spectrum
estimation, signal modeling and adaptive filtering. Scores of worked examples illustrate fine
points, compare techniques and algorithms and facilitate comprehension of fundamental
concepts. Also features an abundance of interesting and challenging problems at the end of
every chapter.
Presents an advanced overview of Digital Signal Processing and its applications to exploration
seismology, for electrical engineers, geophysicists and petroleum professionals.
Introduction to Applied Statistical Signal Analysis, Third Edition, is designed for the
experienced individual with a basic background in mathematics, science, and computer. With
this predisposed knowledge, the reader will coast through the practical introduction and move
on to signal analysis techniques, commonly used in a broad range of engineering areas such
as biomedical engineering, communications, geophysics, and speech. Topics presented
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include mathematical bases, requirements for estimation, and detailed quantitative examples
for implementing techniques for classical signal analysis. This book includes over one hundred
worked problems and real world applications. Many of the examples and exercises use
measured signals, most of which are from the biomedical domain. The presentation style is
designed for the upper level undergraduate or graduate student who needs a theoretical
introduction to the basic principles of statistical modeling and the knowledge to implement
them practically. Includes over one hundred worked problems and real world applications.
Many of the examples and exercises in the book use measured signals, many from the
biomedical domain.
Presenting statistical and stochastic methods for the analysis and design of technological
systems in engineering and applied areas, this work documents developments in statistical
modelling, identification, estimation and signal processing. The book covers such topics as
subspace methods, stochastic realization, state space modelling, and identification and
parameter estimation.
Signal processing may broadly be considered to involve the recovery of information from
physical observations. The received signal is usually disturbed by thermal, electrical,
atmospheric or intentional interferences. Due to the random nature of the signal, statistical
techniques play an important role in analyzing the signal. Statistics is also used in the
formulation of the appropriate models to describe the behavior of the system, the development
of appropriate techniques for estimation of model parameters and the assessment of the model
performances. Statistical signal processing basically refers to the analysis of random signals
using appropriate statistical techniques. The main aim of this book is to introduce different
signal processing models which have been used in analyzing periodic data, and different
statistical and computational issues involved in solving them. We discuss in detail the
sinusoidal frequency model which has been used extensively in analyzing periodic data
occuring in various fields. We have tried to introduce different associated models and higher
dimensional statistical signal processing models which have been further discussed in the
literature. Different real data sets have been analyzed to illustrate how different models can be
used in practice. Several open problems have been indicated for future research.
The parameter estimation and hypothesis testing are the basic tools in statistical
inference. These techniques occur in many applications of data processing., and
methods of Monte Carlo have become an essential tool to assess performance.
For pedagogical purposes the book includes several computational problems and
exercices. To prevent students from getting stuck on exercises, detailed
corrections are provided.
Multirate Statistical Signal Processing introduces a statistical theory for extracting
information from related signals with different sampling rates. This new theory
generalizes the conventional deterministic theory of multirate systems beyond
many of its constraints. Further, it allows for the formulation and solution of new
problems: spectrum estimation, time-delay estimation and sensor fusion in the
realm of multirate signal processing. This self-contained book presents
background material, potential applications and leading-edge research.
FROM THE PREFACE: Many new useful ideas are presented in this handbook,
including new finite impulse response (FIR) filter design techniques, half-band
and multiplierless FIR filters, interpolated FIR (IFIR) structures, and error
spectrum shaping.
This book embraces the many mathematical procedures that engineers and
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statisticians use to draw inference from imperfect or incomplete measurements.
This book presents the fundamental ideas in statistical signal processing along
four distinct lines: mathematical and statistical preliminaries; decision theory;
estimation theory; and time series analysis.
In this supplementary text, MATLAB is used as a computing tool to explore
traditional DSP topics and solve problems to gain insight. This greatly expands
the range and complexity of problems that students can effectively study in the
course. Since DSP applications are primarily algorithms implemented on a DSP
processor or software, a fair amount of programming is required. Using
interactive software such as MATLAB makes it possible to place more emphasis
on learning new and difficult concepts than on programming algorithms.
Interesting practical examples are discussed and useful problems are explored.
Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.
Nowadays, many aspects of electrical and electronic engineering are essentially
applications of DSP. This is due to the focus on processing information in the
form of digital signals, using certain DSP hardware designed to execute software.
Fundamental topics in digital signal processing are introduced with theory,
analytical tables, and applications with simulation tools. The book provides a
collection of solved problems on digital signal processing and statistical signal
processing. The solutions are based directly on the math-formulas given in
extensive tables throughout the book, so the reader can solve practical problems
on signal processing quickly and efficiently. FEATURES Explains how
applications of DSP can be implemented in certain programming environments
designed for real time systems, ex. biomedical signal analysis and medical image
processing. Pairs theory with basic concepts and supporting analytical tables.
Includes an extensive collection of solved problems throughout the text. Fosters
the ability to solve practical problems on signal processing without focusing on
extended theory. Covers the modeling process and addresses broader
fundamental issues.
A problem-solving approach to statistical signal processing for practicing
engineers, technicians, and graduate students This book takes a pragmatic
approach in solving a set of common problems engineers and technicians
encounter when processing signals. In writing it, the author drew on his vast
theoretical and practical experience in the field to provide a quick-solution manual
for technicians and engineers, offering field-tested solutions to most problems
engineers can encounter. At the same time, the book delineates the basic
concepts and applied mathematics underlying each solution so that readers can
go deeper into the theory to gain a better idea of the solution’s limitations and
potential pitfalls, and thus tailor the best solution for the specific engineering
application. Uniquely, Statistical Signal Processing in Engineering can also
function as a textbook for engineering graduates and post-graduates. Dr.
Spagnolini, who has had a quarter of a century of experience teaching graduate-
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level courses in digital and statistical signal processing methods, provides a
detailed axiomatic presentation of the conceptual and mathematical foundations
of statistical signal processing that will challenge students’ analytical skills and
motivate them to develop new applications on their own, or better understand the
motivation underlining the existing solutions. Throughout the book, some real-
world examples demonstrate how powerful a tool statistical signal processing is
in practice across a wide range of applications. Takes an interdisciplinary
approach, integrating basic concepts and tools for statistical signal processing
Informed by its author’s vast experience as both a practitioner and teacher
Offers a hands-on approach to solving problems in statistical signal processing
Covers a broad range of applications, including communication systems,
machine learning, wavefield and array processing, remote sensing, image
filtering and distributed computations Features numerous real-world examples
from a wide range of applications showing the mathematical concepts involved in
practice Includes MATLAB code of many of the experiments in the book
Statistical Signal Processing in Engineering is an indispensable working resource
for electrical engineers, especially those working in the information and
communication technology (ICT) industry. It is also an ideal text for engineering
students at large, applied mathematics post-graduates and advanced
undergraduates in electrical engineering, applied statistics, and pure
mathematics, studying statistical signal processing.
Now available in a three-volume set, this updated and expanded edition of the
bestselling The Digital Signal Processing Handbook continues to provide the
engineering community with authoritative coverage of the fundamental and
specialized aspects of information-bearing signals in digital form. Encompassing
essential background material, technical details, standards, and software, the
second edition reflects cutting-edge information on signal processing algorithms
and protocols related to speech, audio, multimedia, and video processing
technology associated with standards ranging from WiMax to MP3 audio, low-
power/high-performance DSPs, color image processing, and chips on video.
Drawing on the experience of leading engineers, researchers, and scholars, the
three-volume set contains 29 new chapters that address multimedia and Internet
technologies, tomography, radar systems, architecture, standards, and future
applications in speech, acoustics, video, radar, and telecommunications.
Emphasizing theoretical concepts, Digital Signal Processing Fundamentals
provides comprehensive coverage of the basic foundations of DSP and includes
the following parts: Signals and Systems; Signal Representation and
Quantization; Fourier Transforms; Digital Filtering; Statistical Signal Processing;
Adaptive Filtering; Inverse Problems and Signal Reconstruction; and
Time–Frequency and Multirate Signal Processing.
The only book on the subject at this level, this is a well written formalised and
concise presentation of the basis of statistical signal processing. It teaches a
wide variety of techniques, demonstrating how they can be applied to many
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different situations.
Digital signal processing (DSP) has been applied to a very wide range of
applications. This includes voice processing, image processing, digital
communications, the transfer of data over the internet, image and data
compression, etc. Engineers who develop DSP applications today, and in the
future, will need to address many implementation issues including mapping
algorithms to computational structures, computational efficiency, power
dissipation, the effects of finite precision arithmetic, throughput and hardware
implementation. It is not practical to cover all of these in a single text. However,
this text emphasizes the practical implementation of DSP algorithms as well as
the fundamental theories and analytical procedures that form the basis for
modern DSP applications. Digital Signal Processing: Principles, Algorithms and
System Design provides an introduction to the principals of digital signal
processing along with a balanced analytical and practical treatment of algorithms
and applications for digital signal processing. It is intended to serve as a suitable
text for a one semester junior or senior level undergraduate course. It is also
intended for use in a following one semester first-year graduate level course in
digital signal processing. It may also be used as a reference by professionals
involved in the design of embedded computer systems, application specific
integrated circuits or special purpose computer systems for digital signal
processing, multimedia, communications, or image processing. Covers
fundamental theories and analytical procedures that form the basis of modern
DSP Shows practical implementation of DSP in software and hardware Includes
Matlab for design and implementation of signal processing algorithms and related
discrete time systems Bridges the gap between reference texts and the
knowledge needed to implement DSP applications in software or hardware
The ideal review for your digital signal processing course More than 40 million
students have trusted Schaum’s Outlines for their expert knowledge and helpful
solved problems. Written by renowned experts in their respective fields,
Schaum’s Outlines cover everything from math to science, nursing to language.
The main feature for all these books is the solved problems. Step-by-step,
authors walk readers through coming up with solutions to exercises in their topic
of choice. Outline format facilitates quick and easy review of course
fundamentals Hundreds of examples illustrate applications and complex
calculations More than 300 solved problems Exercises to help you test your
mastery of digital signal processing Appropriate for the following courses: Signals
and Systems; Digital Signal Processing; Digital Filters and Signal Processing;
Discrete-Time and Continuous-Time Linear Systems Supports and supplements
the bestselling textbooks in digital signal processing Easy-to-follow review of
digital signal processing Solved problems demonstrate calculation techniques
and applications Supports all the major textbooks for digital signal processing
courses
"For those involved in the design and implementation of signal processing
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algorithms, this book strikes a balance between highly theoretical expositions and
the more practical treatments, covering only those approaches necessary for
obtaining an optimal estimator and analyzing its performance. Author Steven M.
Kay discusses classical estimation followed by Bayesian estimation, and
illustrates the theory with numerous pedagogical and real-world
examples."--Cover, volume 1.
This supplement to any standard DSP text is one of the first books to
successfully integrate the use of MATLAB® in the study of DSP concepts. In this
book, MATLAB® is used as a computing tool to explore traditional DSP topics,
and solve problems to gain insight. This greatly expands the range and
complexity of problems that students can effectively study in the course. Since
DSP applications are primarily algorithms implemented on a DSP processor or
software, a fair amount of programming is required. Using interactive software
such as MATLAB® makes it possible to place more emphasis on learning new
and difficult concepts than on programming algorithms. Interesting practical
examples are discussed and useful problems are explored. This updated second
edition includes new homework problems and revises the scripts in the book,
available functions, and m-files to MATLAB® V7.
Based on fundamental principles from mathematics, linear systems, and signal
analysis, digital signal processing (DSP) algorithms are useful for extracting
information from signals collected all around us. Combined with today's powerful
computing capabilities, they can be used in a wide range of application areas,
including engineering, communicati
Amazon.com’s Top-Selling DSP Book for Seven Straight Years—Now Fully
Updated! Understanding Digital Signal Processing, Third Edition, is quite simply
the best resource for engineers and other technical professionals who want to
master and apply today’s latest DSP techniques. Richard G. Lyons has updated
and expanded his best-selling second edition to reflect the newest technologies,
building on the exceptionally readable coverage that made it the favorite of DSP
professionals worldwide. He has also added hands-on problems to every
chapter, giving students even more of the practical experience they need to
succeed. Comprehensive in scope and clear in approach, this book achieves the
perfect balance between theory and practice, keeps math at a tolerable level, and
makes DSP exceptionally accessible to beginners without ever oversimplifying it.
Readers can thoroughly grasp the basics and quickly move on to more
sophisticated techniques. This edition adds extensive new coverage of FIR and
IIR filter analysis techniques, digital differentiators, integrators, and matched
filters. Lyons has significantly updated and expanded his discussions of multirate
processing techniques, which are crucial to modern wireless and satellite
communications. He also presents nearly twice as many DSP Tricks as in the
second edition—including techniques even seasoned DSP professionals may
have overlooked. Coverage includes New homework problems that deepen your
understanding and help you apply what you’ve learned Practical, day-to-day
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DSP implementations and problem-solving throughout Useful new guidance on
generalized digital networks, including discrete differentiators, integrators, and
matched filters Clear descriptions of statistical measures of signals, variance
reduction by averaging, and real-world signal-to-noise ratio (SNR) computation A
significantly expanded chapter on sample rate conversion (multirate systems)
and associated filtering techniques New guidance on implementing fast
convolution, IIR filter scaling, and more Enhanced coverage of analyzing digital
filter behavior and performance for diverse communications and biomedical
applications Discrete sequences/systems, periodic sampling, DFT, FFT,
finite/infinite impulse response filters, quadrature (I/Q) processing, discrete
Hilbert transforms, binary number formats, and much more
This is the first book to introduce and integrate advanced digital signal processing
(DSP) and classification together, and the only volume to introduce state-of-the-
art transforms including DFT, FFT, DCT, DHT, PCT, CDT, and ODT together for
DSP and communication applications. You get step-by-step guidance in discrete-
time domain signal processing and frequency domain signal analysis; digital filter
design and adaptive filtering; multirate digital processing; and statistical signal
classification. It also helps you overcome problems associated with multirate A/D
and D/A converters.
This book provides a comprehensive overview of digital signal processing for a
multi-disciplinary audience. It posits that though the theory involved in digital
signal processing stems from electrical, electronics, communication, and control
engineering, the topic has use in other disciplinary areas like chemical,
mechanical, civil, computer science, and management. This book is written about
digital signal processing in such a way that it is suitable for a wide ranging
audience. Readers should be able to get a grasp of the field, understand the
concepts easily, and apply as needed in their own fields. It covers sampling and
reconstruction of signals; infinite impulse response filter; finite impulse response
filter; multi rate signal processing; statistical signal processing; and applications
in multidisciplinary domains. The book takes a functional approach and all
techniques are illustrated using Matlab.
Nonlinear Signal Processing: A Statistical Approach focuses onunifying the study
of a broad and important class of nonlinearsignal processing algorithms which
emerge from statisticalestimation principles, and where the underlying signals
arenon-Gaussian, rather than Gaussian, processes. Notably, byconcentrating on
just two non-Gaussian models, a large set of toolsis developed that encompass a
large portion of the nonlinear signalprocessing tools proposed in the literature
over the past severaldecades. Key features include: * Numerous problems at the
end of each chapter to aid developmentand understanding * Examples and case
studies provided throughout the book in a widerange of applications bring the text
to life and place the theoryinto context * A set of 60+ MATLAB software m-files
allowing the reader toquickly design and apply any of the nonlinear signal
processingalgorithms described in the book to an application of interest
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isavailable on the accompanying FTP site.
The statistical bootstrap is one of the methods that can be used to calculate
estimates of a certain number of unknown parameters of a random process or a
signal observed in noise, based on a random sample. Such situations are
common in signal processing and the bootstrap is especially useful when only a
small sample is available or an analytical analysis is too cumbersome or even
impossible. This book covers the foundations of the bootstrap, its properties, its
strengths and its limitations. The authors focus on bootstrap signal detection in
Gaussian and non-Gaussian interference as well as bootstrap model selection.
The theory developed in the book is supported by a number of useful practical
examples written in MATLAB. The book is aimed at graduate students and
engineers, and includes applications to real-world problems in areas such as
radar and sonar, biomedical engineering and automotive engineering.
Intelligent Computing for Interactive System Design provides a comprehensive
resource on what has become the dominant paradigm in designing novel
interaction methods, involving gestures, speech, text, touch and brain-controlled
interaction, embedded in innovative and emerging human-computer interfaces.
These interfaces support ubiquitous interaction with applications and services
running on smartphones, wearables, in-vehicle systems, virtual and augmented
reality, robotic systems, the Internet of Things (IoT), and many other domains
that are now highly competitive, both in commercial and in research contexts.
This book presents the crucial theoretical foundations needed by any student,
researcher, or practitioner working on novel interface design, with chapters on
statistical methods, digital signal processing (DSP), and machine learning (ML).
These foundations are followed by chapters that discuss case studies on smart
cities, brain-computer interfaces, probabilistic mobile text entry, secure gestures,
personal context from mobile phones, adaptive touch interfaces, and automotive
user interfaces. The case studies chapters also highlight an in-depth look at the
practical application of DSP and ML methods used for processing of touch,
gesture, biometric, or embedded sensor inputs. A common theme throughout the
case studies is ubiquitous support for humans in their daily professional or
personal activities. In addition, the book provides walk-through examples of
different DSP and ML techniques and their use in interactive systems. Common
terms are defined, and information on practical resources is provided (e.g.,
software tools, data resources) for hands-on project work to develop and
evaluate multimodal and multi-sensor systems. In a series of in-chapter
commentary boxes, an expert on the legal and ethical issues explores the
emergent deep concerns of the professional community, on how DSP and ML
should be adopted and used in socially appropriate ways, to most effectively
advance human performance during ubiquitous interaction with omnipresent
computers. This carefully edited collection is written by international experts and
pioneers in the fields of DSP and ML. It provides a textbook for students and a
reference and technology roadmap for developers and professionals working on
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interaction design on emerging platforms.
Complex-valued random signals are embedded in the very fabric of science and
engineering, yet the usual assumptions made about their statistical behavior are
often a poor representation of the underlying physics. This book deals with
improper and noncircular complex signals, which do not conform to classical
assumptions, and it demonstrates how correct treatment of these signals can
have significant payoffs. The book begins with detailed coverage of the
fundamental theory and presents a variety of tools and algorithms for dealing with
improper and noncircular signals. It provides a comprehensive account of the
main applications, covering detection, estimation, and signal analysis of
stationary, nonstationary, and cyclostationary processes. Providing a systematic
development from the origin of complex signals to their probabilistic description
makes the theory accessible to newcomers. This book is ideal for graduate
students and researchers working with complex data in a range of research
areas from communications to oceanography.
A realistic and comprehensive review of joint approaches to machine learning
and signal processing algorithms, with application to communications,
multimedia, and biomedical engineering systems Digital Signal Processing with
Kernel Methods reviews the milestones in the mixing of classical digital signal
processing models and advanced kernel machines statistical learning tools. It
explains the fundamental concepts from both fields of machine learning and
signal processing so that readers can quickly get up to speed in order to begin
developing the concepts and application software in their own research. Digital
Signal Processing with Kernel Methods provides a comprehensive overview of
kernel methods in signal processing, without restriction to any application field. It
also offers example applications and detailed benchmarking experiments with
real and synthetic datasets throughout. Readers can find further worked
examples with Matlab source code on a website developed by the authors.
Presents the necessary basic ideas from both digital signal processing and
machine learning concepts Reviews the state-of-the-art in SVM algorithms for
classification and detection problems in the context of signal processing Surveys
advances in kernel signal processing beyond SVM algorithms to present other
highly relevant kernel methods for digital signal processing An excellent book for
signal processing researchers and practitioners, Digital Signal Processing with
Kernel Methods will also appeal to those involved in machine learning and
pattern recognition.
Statistical Digital Signal Processing and ModelingJohn Wiley & Sons
Incorporated
This book presents digital signal processing theories and methods and their
applications in data analysis, error analysis and statistical signal processing.
Algorithms and Matlab programming are included to guide readers step by step
in dealing with practical difficulties. Designed in a self-contained way, the book is
suitable for graduate students in electrical engineering, information science and
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engineering in general.
Keeping pace with the expanding, ever more complex applications of DSP, this
authoritative presentation of computational algorithms for statistical signal
processing focuses on advanced topics ignored by other books on the subject.
Algorithms for Convolution and DFT. Linear Prediction and Optimum Linear
Filters. Least-Squares Methods for System Modeling and Filter Design. Adaptive
Filters. Recursive Least-Squares Algorithms for Array Signal Processing. QRD-
Based Fast Adaptive Filter Algorithms. Power Spectrum Estimation. Signal
Analysis with Higher-Order Spectra. For Electrical Engineers, Computer
Engineers, Computer Scientists, and Applied Mathematicians.
This book uses MATLAB as a computing tool to explore traditional DSP topics
and solve problems. This greatly expands the range and complexity of problems
that students can effectively study in signal processing courses. A large number
of worked examples, computer simulations and applications are provided, along
with theoretical aspects that are essential in order to gain a good understanding
of the main topics. Practicing engineers may also find it useful as an introductory
text on the subject.
Drowsiness is a major cause of accidents in many areas of human activity, and
transportation is probably the single most important source of drowsiness-related
accidents. For example, one-third (1/3) of fatal accidents on highways in France
are reported due to the driver falling asleep at the wheel. The large number of
such driving accidents is due to the combined sheer number of road vehicles and
the fact that, until recently, car manufacturers and safety authorities have taken
no drastic, effective actions to prevent these accidents (even though they are
generally preventable).In 2019, the European Union (EU) Parliament adopted
rules requiring life-saving technologies in means. Starting in May 2022, all road
vehicles sold in the EU will need to be Fitted with safety systems, including for
drowsiness monitoring and intelligent speed assistance. Despite the importance
of drowsiness, one can find only very few books about drowsiness. To date, the
present reference is the only book that teaches different methods to design and
evaluate early drowsiness detection systems. The applications of the methods
presented in this book, which are based on statistical digital signal processing,
are not limited to drowsiness. I strongly believe that an interested person who
knows about probability theory could use these methods to design early warning
systems for other applications. This book is the result of my six years of research
on drowsiness.
This book describes in detail the fundamental mathematics and algorithms of
machine learning (an example of artificial intelligence) and signal processing, two
of the most important and exciting technologies in the modern information
economy. Taking a gradual approach, it builds up concepts in a solid, step-by-
step fashion so that the ideas and algorithms can be implemented in practical
software applications. Digital signal processing (DSP) is one of the 'foundational'
engineering topics of the modern world, without which technologies such the
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mobile phone, television, CD and MP3 players, WiFi and radar, would not be
possible. A relative newcomer by comparison, statistical machine learning is the
theoretical backbone of exciting technologies such as automatic techniques for
car registration plate recognition, speech recognition, stock market prediction,
defect detection on assembly lines, robot guidance, and autonomous car
navigation. Statistical machine learning exploits the analogy between intelligent
information processing in biological brains and sophisticated statistical modelling
and inference. DSP and statistical machine learning are of such wide importance
to the knowledge economy that both have undergone rapid changes and seen
radical improvements in scope and applicability. Both make use of key topics in
applied mathematics such as probability and statistics, algebra, calculus, graphs
and networks. Intimate formal links between the two subjects exist and because
of this many overlaps exist between the two subjects that can be exploited to
produce new DSP tools of surprising utility, highly suited to the contemporary
world of pervasive digital sensors and high-powered, yet cheap, computing
hardware. This book gives a solid mathematical foundation to, and details the key
concepts and algorithms in this important topic.
This is a uniquely comprehensive reference that summarizes the state of the art
of signal processing theory and techniques for solving emerging problems in
neuroscience, and which clearly presents new theory, algorithms, software and
hardware tools that are specifically tailored to the nature of the neurobiological
environment. It gives a broad overview of the basic principles, theories and
methods in statistical signal processing for basic and applied neuroscience
problems. Written by experts in the field, the book is an ideal reference for
researchers working in the field of neural engineering, neural interface,
computational neuroscience, neuroinformatics, neuropsychology and neural
physiology. By giving a broad overview of the basic principles, theories and
methods, it is also an ideal introduction to statistical signal processing in
neuroscience. A comprehensive overview of the specific problems in
neuroscience that require application of existing and development of new theory,
techniques, and technology by the signal processing community Contains state-
of-the-art signal processing, information theory, and machine learning algorithms
and techniques for neuroscience research Presents quantitative and information-
driven science that has been, or can be, applied to basic and translational
neuroscience problems
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