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Informal, easy-to-understand introduction covers phasors and tuning forks, wave
equation, sampling and quantizing, feedforward and feedback filters, comb and
string filters, periodic sounds, transform methods, and filter design. 1996 edition.
Efficient signal processing algorithms are important for embedded and power-
limited applications since, by reducing the number of computations, power
consumption can be reduced significantly. Similarly, efficient algorithms are also
critical to very large scale applications such as video processing and four-
dimensional medical imaging. This self-contained guide, the only one of its kind,
enables engineers to find the optimum fast algorithm for a specific application. It
presents a broad range of computationally-efficient algorithms, describes their
structure and implementation, and compares their relative strengths for given
problems. All the necessary background mathematics is included and theorems
are rigorously proved, so all the information needed to learn and apply the
techniques is provided in one convenient guide. With this practical reference,
researchers and practitioners in electrical engineering, applied mathematics, and
computer science can reduce power dissipation for low-end applications of signal
processing, and extend the reach of high-end applications.
Digital Signal Processing: A Computer-Based Approach is intended for a two-
semester course on digital signal processing for seniors or first-year graduate
students. Based on user feedback, a number of new topics have been added to
the third edition, while some excess topics from the second edition have been
removed. The author has taken great care to organize the chapters more
logically by reordering the sections within chapters. More worked-out examples
have also been included. The book contains more than 500 problems and 150
MATLAB exercises. New topics in the third edition include: short-time
characterization of discrete-time signals, expanded coverage of discrete-time
Fourier transform and discrete Fourier transform, prime factor algorithm for DFT
computation, sliding DFT, zoom FFT, chirp Fourier transform, expanded
coverage of z-transform, group delay equalization of IIR digital filters, design of
computationally efficient FIR digital filters, semi-symbolic analysis of digital filter
structures, spline interpolation, spectral factorization, discrete wavelet transform.
Highly acclaimed teacher and researcher Porat presents a clear, approachable
text for senior and first-year graduate level DSP courses. Principles are
reinforced through the use of MATLAB programs and application-oriented
problems.
Digital signal processing lies at the heart of the communications revolution and is
an essential element of key technologies such as mobile phones and the
Internet. This book covers all the major topics in digital signal processing (DSP)
design and analysis, supported by MatLab examples and other modelling
techniques. The authors explain clearly and concisely why and how to use digital
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signal processing systems; how to approximate a desired transfer function
characteristic using polynomials and ratio of polynomials; why an appropriate
mapping of a transfer function on to a suitable structure is important for practical
applications; and how to analyse, represent and explore the trade-off between
time and frequency representation of signals. An ideal textbook for students, it
will also be a useful reference for engineers working on the development of
signal processing systems.
Now in a new edition—the most comprehensive, hands-on introduction to digital
signal processing The first edition of Digital Signal Processing and Applications
with the TMS320C6713 and TMS320C6416 DSK is widely accepted as the most
extensive text available on the hands-on teaching of Digital Signal Processing
(DSP). Now, it has been fully updated in this valuable Second Edition to be
compatible with the latest version (3.1) of Texas Instruments Code Composer
Studio (CCS) development environment. Maintaining the original's
comprehensive, hands-on approach that has made it an instructor's favorite, this
new edition also features: Added program examples that illustrate DSP concepts
in real-time and in the laboratory Expanded coverage of analog input and output
New material on frame-based processing A revised chapter on IIR, which
includes a number of floating-point example programs that explore IIR filters
more comprehensively More extensive coverage of DSP/BIOS All programs
listed in the text—plus additional applications—which are available on a companion
CD-ROM No other book provides such an extensive or comprehensive set of
program examples to aid instructors in teaching DSP in a laboratory using audio
frequency signals—making this an ideal text for DSP courses at the senior
undergraduate and postgraduate levels. It also serves as a valuable resource for
researchers, DSP developers, business managers, and technology solution
providers who are looking for an overview and examples of DSP algorithms
implemented using the TMS320C6713 and TMS320C6416 DSK.
This book presents recent advances in DSP to simplify, or increase the
computational speed of, common signal processing operations. The topics
describe clever DSP tricks of the trade not covered in conventional DSP
textbooks. This material is practical, real-world, DSP tips and tricks as opposed
to the traditional highly-specialized, math-intensive, research subjects directed at
industry researchers and university professors. This book goes well beyond the
standard DSP fundamentals textbook and presents new, but tried-and-true,
clever implementations of digital filter design, spectrum analysis, signal
generation, high-speed function approximation, and various other DSP functions.
This textbook provides engineering students with instruction on processing
signals encountered in speech, music, and wireless communications using
software or hardware by employing basic mathematical methods. The book starts
with an overview of signal processing, introducing readers to the field. It goes on
to give instruction in converting continuous time signals into digital signals and
discusses various methods to process the digital signals, such as filtering. The
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author uses MATLAB throughout as a user-friendly software tool to perform
various digital signal processing algorithms and to simulate real-time systems.
Readers learn how to convert analog signals into digital signals; how to process
these signals using software or hardware; and how to write algorithms to perform
useful operations on the acquired signals such as filtering, detecting digitally
modulated signals, correcting channel distortions, etc. Students are also shown
how to convert MATLAB codes into firmware codes. Further, students will be able
to apply the basic digital signal processing techniques in their workplace. The
book is based on the author's popular online course at University of California,
San Diego.
With a novel, less classical approach to the subject, the authors have written a book with the
conviction that signal processing should be taught to be fun. The treatment is therefore less
focused on the mathematics and more on the conceptual aspects, the idea being to allow the
readers to think about the subject at a higher conceptual level, thus building the foundations for
more advanced topics. The book remains an engineering text, with the goal of helping students
solve real-world problems. In this vein, the last chapter pulls together the individual topics as
discussed throughout the book into an in-depth look at the development of an end-to-end
communication system, namely, a modem for communicating digital information over an
analog channel.
Digital Signal Processing, Second Edition enables electrical engineers and technicians in the
fields of biomedical, computer, and electronics engineering to master the essential
fundamentals of DSP principles and practice. Many instructive worked examples are used to
illustrate the material, and the use of mathematics is minimized for easier grasp of concepts.
As such, this title is also useful to undergraduates in electrical engineering, and as a reference
for science students and practicing engineers. The book goes beyond DSP theory, to show
implementation of algorithms in hardware and software. Additional topics covered include
adaptive filtering with noise reduction and echo cancellations, speech compression, signal
sampling, digital filter realizations, filter design, multimedia applications, over-sampling, etc.
More advanced topics are also covered, such as adaptive filters, speech compression such as
PCM, u-law, ADPCM, and multi-rate DSP and over-sampling ADC. New to this edition:
MATLAB projects dealing with practical applications added throughout the book New chapter
(chapter 13) covering sub-band coding and wavelet transforms, methods that have become
popular in the DSP field New applications included in many chapters, including applications of
DFT to seismic signals, electrocardiography data, and vibration signals All real-time C
programs revised for the TMS320C6713 DSK Covers DSP principles with emphasis on
communications and control applications Chapter objectives, worked examples, and end-of-
chapter exercises aid the reader in grasping key concepts and solving related problems
Website with MATLAB programs for simulation and C programs for real-time DSP
A best-seller in its print version, this comprehensive CD-ROM reference contains unique, fully
searchable coverage of all major topics in digital signal processing (DSP), establishing an
invaluable, time-saving resource for the engineering community. Its unique and broad scope
includes contributions from all DSP specialties, including: telecommunications, computer
engineering, acoustics, seismic data analysis, DSP software and hardware, image and video
processing, remote sensing, multimedia applications, medical technology, radar and sonar
applications
This book provides design methods for Digital Signal Processors and Application Specific
Instruction set Processors, based on the author's extensive, industrial design experience. Top-
down and bottom-up design methodologies are presented, providing valuable guidance for
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both students and practicing design engineers. Coverage includes design of internal-external
data types, application specific instruction sets, micro architectures, including designs for
datapath and control path, as well as memory sub systems. Integration and verification of a
DSP-ASIP processor are discussed and reinforced with extensive examples. FOR
INSTRUCTORS: To obtain access to the solutions manual for this title simply register on our
textbook website (textbooks.elsevier.com)and request access to the Computer Science or
Electronics and Electrical Engineering subject area. Once approved (usually within one
business day) you will be able to access all of the instructor-only materials through the
";Instructor Manual"; link on this book's full web page. * Instruction set design for application
specific processors based on fast application profiling * Micro architecture design methodology
* Micro architecture design details based on real examples * Extendable architecture design
protocols * Design for efficient memory sub systems (minimizing on chip memory and cost) *
Real example designs based on extensive, industrial experiences.
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.
This comprehensive textbook will help readers to acquire a thorough understanding of the
fundamentals of electromagnetism and its applications in various areas including
spectroscopy, signal processing and contemporary computation. The text introduces the
principals and applications of electricity, magnetism and electromagnetic theory which is
foundation for communication systems, spectroscopy, and modern computing. It is followed by
discussing the digital systems and their importance in computing, difference between digital
signal transmission and wireless media, visualization techniques and useful simulation and
computational techniques, besides advances in quantum computing. Aimed at senior
undergraduate and graduate students in the field of electrical engineering, electronics and
communication engineering, this textbook: Provides fundamentals of electromagnetism and its
applications in a single volume. Covers recent developments in computing and artificial
intelligence. Discussion digital signal processing and wireless communication in depth. Covers
advanced applications of electromagnetism in communication, spectroscopy, and computing.
Discusses Computer Modelling & Simulation, Artificial Intelligence, and Quantum Computing.
Starts with an overview of today's FPGA technology, devices, and tools for designing state-of-
the-art DSP systems. A case study in the first chapter is the basis for more than 30 design
examples throughout. The following chapters deal with computer arithmetic concepts, theory
and the implementation of FIR and IIR filters, multirate digital signal processing systems, DFT
and FFT algorithms, and advanced algorithms with high future potential. Each chapter contains
exercises. The VERILOG source code and a glossary are given in the appendices, while the
accompanying CD-ROM contains the examples in VHDL and Verilog code as well as the
newest Altera "Baseline" software. This edition has a new chapter on adaptive filters, new
sections on division and floating point arithmetics, an up-date to the current Altera software,
and some new exercises.
Written using clear and accessible language, this text provides detailed coverage of the core
mathematical concepts underpinning signal processing. All the core areas of mathematics are
covered, including generalized inverses, singular value decomposition, function representation,
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and optimization, with detailed explanations of how basic concepts in these areas underpin the
methods used to perform signal processing tasks. A particular emphasis is placed on the
practical applications of signal processing, with numerous in-text practice questions and real-
world examples illustrating key concepts, and MATLAB programs with accompanying graphical
representations providing all the necessary computational background. This is an ideal text for
graduate students taking courses in signal processing and mathematical methods, or those
who want to establish a firm foundation in these areas before progressing to more advanced
study.
The growth in the field of digital signal processing began with the simulation of
continuous-time systems in the 1950s, even though the origin of the field can be
traced back to 400 years when methods were developed to solve numerically
problems such as interpolation and integration. During the last 40 years, there
have been phenomenal advances in the theory and application of digital signal
processing. In many applications, the representation of a discrete-time signal or a
sys tem in the frequency domain is of interest. To this end, the discrete-time
Fourier transform (DTFT) and the z-transform are often used. In the case of a
discrete-time signal of finite length, the most widely used frequency-domain
representation is the discrete Fourier transform (DFT) which results in a finite
length sequence in the frequency domain. The DFT is simply composed of the
samples of the DTFT of the sequence at equally spaced frequency points, or
equivalently, the samples of its z-transform at equally spaced points on the unit
circle. The DFT provides information about the spectral contents of the signal at
equally spaced discrete frequency points, and thus, can be used for spectral
analysis of signals. Various techniques, commonly known as the fast Fourier
transform (FFT) algorithms, have been advanced for the efficient com putation of
the DFT. An important tool in digital signal processing is the linear convolution of
two finite-length signals, which often can be implemented very efficiently using
the DFT.
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. The book also
features an abundance of interesting and challenging problems at the end of
every chapter.· Background· Discrete-Time Random Processes· Signal Modeling·
The Levinson Recursion· Lattice Filters· Wiener Filtering· Spectrum Estimation·
Adaptive Filtering
DIGITAL SIGNAL PROCESSING LABORATORY USING MATLAB is intended
for a computer-based DSP laboratory course that supplements a lecture course
on Digital Signal Processing. The book can be used either as a stand-alone text
or in conjunction with Mitra's Digital Signal Processing: A Computer-Based
Approach. The book includes 11 laboratory exercises, with each exercise
containing a number of projects to be carried out on a computer. The book
assumes that the reader has no background in MATLAB and teaches the reader,
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through tested programs in the first half of the book, the basics of this powerful
language in solving important problems in signal processing. In the second half of
the book, the student is asked to write the necessary MATLAB programs to carry
out the projects.
This textbook and reference for graduate level courses in digital signal
processing can be used in a variety of courses. It includes details about
deterministic signal processing, algorithms for convolution and DFT, multirate
DSP, digital filter banks, wavelets and multiresolution analysis.
This book is a collection of specific research problems in signal processing and
their solutions. It touches upon most core topics, including active and passive
processing, discrete-time and continuous signals, and design of filters and
networks for specific applications. This unique collection of design problems and
conceptual insights will be useful to graduate students, researchers, and
professionals working on signal processing problems. In addition, the book can
also be used as a supplementary text for graduate courses in advanced signal
processing, and for professional development courses for practicing engineers.
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
Get a working knowledge of digital signal processing for computer science
applications The field of digital signal processing (DSP) is rapidly exploding, yet
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most books on the subject do not reflect the real world of algorithm development,
coding for applications, and software engineering. This important new work fills
the gap in the field, providing computer professionals with a comprehensive
introduction to those aspects of DSP essential for working on today's cutting-
edge applications in speech compression and recognition and modem design.
The author walks readers through a variety of advanced topics, clearly
demonstrating how even such areas as spectral analysis, adaptive and nonlinear
filtering, or communications and speech signal processing can be made readily
accessible through clear presentations and a practical hands-on approach. In a
light, reader-friendly style, Digital Signal Processing: A Computer Science
Perspective provides: * A unified treatment of the theory and practice of DSP at a
level sufficient for exploring the contemporary professional literature * Thorough
coverage of the fundamental algorithms and structures needed for designing and
coding DSP applications in a high level language * Detailed explanations of the
principles of digital signal processors that will allow readers to investigate
assembly languages of specific processors * A review of special algorithms used
in several important areas of DSP, including speech compression/recognition and
digital communications * More than 200 illustrations as well as an appendix
containing the essential mathematical background
A reference work on all aspects and applications of digital signal processing,
which covers the design of hardware and software systems, and the principles
and applications of video processing, communications, sonar and radar.
Master the basic concepts and methodologies of digital signal processing with
this systematic introduction, without the need for an extensive mathematical
background. The authors lead the reader through the fundamental mathematical
principles underlying the operation of key signal processing techniques, providing
simple arguments and cases rather than detailed general proofs. Coverage of
practical implementation, discussion of the limitations of particular methods and
plentiful MATLAB illustrations allow readers to better connect theory and practice.
A focus on algorithms that are of theoretical importance or useful in real-world
applications ensures that students cover material relevant to engineering
practice, and equips students and practitioners alike with the basic principles
necessary to apply DSP techniques to a variety of applications. Chapters include
worked examples, problems and computer experiments, helping students to
absorb the material they have just read. Lecture slides for all figures and
solutions to the numerous problems are available to instructors.
Technology/Engineering/Mechanical A bestselling MEMS text...now better than
ever. An engineering design approach to Microelectromechanical Systems,
MEMS and Microsystems remains the only available text to cover both the
electrical and the mechanical aspects of the technology. In the five years since
the publication of the first edition, there have been significant changes in the
science and technology of miniaturization, including microsystems technology
and nanotechnology. In response to the increasing needs of engineers to acquire
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basic knowledge and experience in these areas, this popular text has been
carefully updated, including an entirely new section on the introduction of
nanoscale engineering. Following a brief introduction to the history and evolution
of nanotechnology, the author covers the fundamentals in the engineering design
of nanostructures, including fabrication techniques for producing nanoproducts,
engineering design principles in molecular dynamics, and fluid flows and heat
transmission in nanoscale substances. Other highlights of the Second Edition
include: * Expanded coverage of microfabrication plus assembly and packaging
technologies * The introduction of microgyroscopes, miniature microphones, and
heat pipes * Design methodologies for thermally actuated multilayered device
components * The use of popular SU-8 polymer material Supported by numerous
examples, case studies, and applied problems to facilitate understanding and
real-world application, the Second Edition will be of significant value for both
professionals and senior-level mechanical or electrical engineering students.
In three parts, this book contributes to the advancement of engineering education
and that serves as a general reference on digital signal processing. Part I
presents the basics of analog and digital signals and systems in the time and
frequency domain. It covers the core topics: convolution, transforms, filters, and
random signal analysis. It also treats important applications including signal
detection in noise, radar range estimation for airborne targets, binary
communication systems, channel estimation, banking and financial applications,
and audio effects production. Part II considers selected signal processing
systems and techniques. Core topics covered are the Hilbert transformer, binary
signal transmission, phase-locked loops, sigma-delta modulation, noise shaping,
quantization, adaptive filters, and non-stationary signal analysis. Part III presents
some selected advanced DSP topics.
Digital Signal ProcessingA Computer Based ApproachMcGraw-Hill Companies
The field of digital signal processing (DSP) has spurred developments from basic
theory of discrete-time signals and processing tools to diverse applications in
telecommunications, speech and acoustics, radar, and video. This volume
provides an accessible reference, offering theoretical and practical information to
the audience of DSP users. This immense compilation outlines both introductory
and specialized aspects of information-bearing signals in digital form, creating a
resource relevant to the expanding needs of the engineering community. It also
explores the use of computers and special-purpose digital hardware in extracting
information or transforming signals in advantageous ways. Impacted areas
presented include: Telecommunications Computer engineering Acoustics
Seismic data analysis DSP software and hardware Image and video processing
Remote sensing Multimedia applications Medical technology Radar and sonar
applications This authoritative collaboration, written by the foremost researchers
and practitioners in their fields, comprehensively presents the range of DSP: from
theory to application, from algorithms to hardware.
&Quot;With a strong focus on basic principles and applications, this thoroughly
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up-to-date text provides a solid foundation in the concepts, methods, and
algorithms of digital signal processing. Key topics such as spectral analysis,
discrete-time systems, the sampling process, and digital filter design are all
covered in well-illustrated detail.". "Filled with examples and problems that can be
worked in MATLAB or the author's DSP software, D-Filter, Digital Signal
Processing offers a fully interactive approach to successfully mastering DSP.".
"Accessible and comprehensive, this resource covers the essentials of DSP
theory and practice."--BOOK JACKET.
LabVIEW (Laboratory Virtual Instrumentation Engineering Workbench)
developed by National Instruments is a graphical programming environment. Its
ease of use allows engineers and students to streamline the creation of code
visually, leaving time traditionally spent on debugging for true comprehension of
DSP. This book is perfect for practicing engineers, as well as hardware and
software technical managers who are familiar with DSP and are involved in
system-level design. With this text, authors Kehtarnavaz and Kim have also
provided a valuable resource for students in conventional engineering courses.
The integrated lab exercises create an interactive experience which supports
development of the hands-on skills essential for learning to navigate the
LabVIEW program. Digital Signal Processing System-Level Design Using
LabVIEW is a comprehensive tool that will greatly accelerate the DSP learning
process. Its thorough examination of LabVIEW leaves no question unanswered.
LabVIEW is the program that will demystify DSP and this is the book that will
show you how to master it. * A graphical programming approach (LabVIEW) to
DSP system-level design * DSP implementation of appropriate components of a
LabVIEW designed system * Providing system-level, hands-on experiments for
DSP lab or project courses
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;
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Adaptive Filtering; Inverse Problems and Signal Reconstruction; and
Time–Frequency and Multirate Signal Processing.
Handbook of Signal Processing Systems is organized in three parts. The first part motivates
representative applications that drive and apply state-of-the art methods for design and
implementation of signal processing systems; the second part discusses architectures for
implementing these applications; the third part focuses on compilers and simulation tools,
describes models of computation and their associated design tools and methodologies. This
handbook is an essential tool for professionals in many fields and researchers of all levels.
"This book covers basic and the advanced approaches in the design and implementation of
multirate filtering"--Provided by publisher.
Mneney's text focuses on basic concepts of digital signal processing, MATLAB simulation, and
implementation on selected DSP hardware.
A comprehensive and accessible primer, this tutorial immerses engineers and engineering
students in the essential technical skills that will allow them to put Matlab® to immediate use.
The book covers concepts such as: functions, algebra, geometry, arrays, vectors, matrices,
trigonometry, graphs, pre-calculus and calculus. It then delves into the Matlab language,
covering syntax rules, notation, operations, computational programming, and general problem
solving in the areas of applied mathematics and general physics. This knowledge can be used
to explore the basic applications that are detailed in Misza Kalechman’s companion volume,
Practical Matlab Applications for Engineers (cat no. 47760). .
Window functions—otherwise known as weighting functions, tapering functions, or apodization
functions—are mathematical functions that are zero-valued outside the chosen interval. They
are well established as a vital part of digital signal processing. Window Functions and their
Applications in Signal Processing presents an exhaustive and detailed account of window
functions and their applications in signal processing, focusing on the areas of digital spectral
analysis, design of FIR filters, pulse compression radar, and speech signal processing.
Comprehensively reviewing previous research and recent developments, this book: Provides
suggestions on how to choose a window function for particular applications Discusses Fourier
analysis techniques and pitfalls in the computation of the DFT Introduces window functions in
the continuous-time and discrete-time domains Considers two implementation strategies of
window functions in the time- and frequency domain Explores well-known applications of
window functions in the fields of radar, sonar, biomedical signal analysis, audio processing,
and synthetic aperture radar
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