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This book presents a systematic, comprehensive treatment of analog and
discrete signal analysis and synthesis and an introduction to analog
communication theory. This evolved from my 40 years of teaching at Oklahoma
State University (OSU). It is based on three courses, Signal Analysis (a second
semester junior level course), Active Filters (a first semester senior level course),
and Digital signal processing (a second semester senior level course). I have
taught these courses a number of times using this material along with existing
texts. The references for the books and journals (over 160 references) are listed
in the bibliography section. At the undergraduate level, most signal analysis
courses do not require probability theory. Only, a very small portion of this topic is
included here. I emphasized the basics in the book with simple mathematics and
the soph- tication is minimal. Theorem-proof type of material is not emphasized.
The book uses the following model: 1. Learn basics 2. Check the work using
bench marks 3. Use software to see if the results are accurate The book provides
detailed examples (over 400) with applications. A thr- number system is used
consisting of chapter number – section number – example or problem number,
thus allowing the student to quickly identify the related material in the appropriate
section of the book. The book includes well over 400 homework problems.
Problem numbers are identified using the above three-number system.
Digital Signal Processing: A Computer-Based Approach is intended for a twosemester 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.
This book presents an excellent collection of contributions addressing different
aspects of high-level synthesis from both industry and academia. It includes an
overview of available EDA tool solutions and their applicability to design
problems.
Designed for senior electrical engineering students, this textbook explores the
theoretical concepts of digital signal processing and communication systems by
presenting laboratory experiments using real-time DSP hardware. The
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experiments are designed for the Texas Instruments TMS320C6701 Evaluation
Module or TMS320C6711 DSK but can easily be adapted to other DSP boards.
Each chapter begins with a presentation of the required theory and concludes
with instructions for performing experiments to implement the theory. In the
process of performing the experiments, students gain experience in working with
software tools and equipment commonly used in industry.
&Quot;With a strong focus on basic principles and applications, this thoroughly
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.
This book is intended to fill the gap between the "ideal precision" digital signal
processing (DSP) that is widely taught, and the limited precision implementation
skills that are commonly required in fixed-point processors and field
programmable gate arrays (FPGAs). These skills are often neglected at the
university level, particularly for undergraduates. We have attempted to create a
resource both for a DSP elective course and for the practicing engineer with a
need to understand fixed-point implementation. Although we assume a
background in DSP, Chapter 2 contains a review of basic theory and Chapter 3
reviews random processes to support the noise model of quantization error.
Chapter 4 details the binary arithmetic that underlies fixed-point processors and
then introduces fractional format for binary numbers. Chapter 5 covers the noise
model for quantization error and the effects of coefficient quantization in filters.
Because of the numerical sensitivity of IIR filters, they are used extensively as an
example system in both Chapters 5 and 6. Fortunately, the principles of dealing
with limited precision can be applied to a wide variety of numerically sensitive
systems, not just IIR filters. Chapter 6 discusses the problems of product roundoff
error and various methods of scaling to avoid overflow. Chapter 7 discusses limit
cycle effects and a few common methods for minimizing them. There are a
number of simple exercises integrated into the text to allow you to test your
understanding. Answers to the exercises are included in the footnotes. A number
of MATLAB examples are provided in the text. They generally assume access to
the Fixed-Point Toolbox. If you lack access to this software, consider either
purchasing or requesting an evaluation license from The Mathworks. The code
listed in the text and other helpful MATLAB code is also available at
http://www.morganclaypool.com/page/padgett and http://www.rosehulman.edu/padgett/fpsp. You will also find MATLAB exercises designed to
demonstrate each of the four types of error discussed in Chapters 5 and 6.
Simulink examples are also provided on the web site. Table of Contents: Getting
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Started / DSP Concepts / Random Processes and Noise / Fixed Point Numbers /
Quantization Effects: Data and Coefficients / Quantization Effects - Round-Off
Noise and Overflow / Limit Cycles
PSpice is a software package that provides robust, advanced circuit analysis
tools to improve design performance, yield, and reliability. Its capabilities enable
engineers to create virtual prototypes of designs and maximize circuit
performance automatically. This book is the fifth of a five-part series of books
covering PSpice 10.5 and all of its applications. This book examines linear time
invariant systems starting with the difference equation and applying the ztransform to produce a range of filter type i.e. low-pass, high-pass, and
bandpass. Convolution is examined, followed by digital oscillators, including
quadrature carrier generation, are then examined. Several filter design methods
are considered and include the bilinear transform, impulse invariant, and window
techniques. A range of DSP applications are then considered and include the
Hilbert transform, single sideband modulator using the Hilbert transform and
quad oscillators, integrators and differentiators. Decimation and interpolation are
simulated to demonstrate the usefulness of the multi-sampling environment.
Decimation is also applied in a treatment on digital receivers. Lastly, we look at
some musical applications for DSP such as reverberation/echo using real-world
signals imported into PSpice using the program Wav2Ascii. The zero-forcing
equalizer is dealt with in a simplistic manner and illustrates the effectiveness of
equalizing signals in a receiver after transmission.Other books in the
series:PSpice for Circuit Theory and Electronic Devices (9781598291568)PSpice
for Filters and Transmission Lines (9781598291582)PSpice for Analog
Communications Engineering (9781598291605)PSpice for Digital
Communications Engineering (9781598291629)
This book covers neural networks with special emphasis on advanced learning
methodologies and applications. It includes practical issues of weight initializations,
stalling of learning, and escape from a local minima, which have not been covered by
many existing books in this area. Additionally, the book highlights the important feature
selection problem, which baffles many neural networks practitioners because of the
difficulties handling large datasets. It also contains several interesting IT, engineering
and bioinformatics applications.
Terminology and review - Elements of difference equations - The Z-transform - Fourier
representation of sequences - Discrete-time system transfer functions - Infinite impulse
response discrete-time filters - Finite impulse response discrete-time filters - Some
implementation considerations.
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, realworld, DSP tips and tricks as opposed to the traditional highly-specialized, mathintensive, 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
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analysis, signal generation, high-speed function approximation, and various other DSP
functions.
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.
Computational photography refers broadly to imaging techniques that enhance or
extend the capabilities of digital photography. This new and rapidly developing research
field has evolved from computer vision, image processing, computer graphics and
applied optics—and numerous commercial products capitalizing on its principles have
already appeared in diverse market applications, due to the gradual migration of
computational algorithms from computers to imaging devices and software.
Computational Photography: Methods and Applications provides a strong, fundamental
understanding of theory and methods, and a foundation upon which to build solutions
for many of today's most interesting and challenging computational imaging problems.
Elucidating cutting-edge advances and applications in digital imaging, camera image
processing, and computational photography, with a focus on related research
challenges, this book: Describes single capture image fusion technology for consumer
digital cameras Discusses the steps in a camera image processing pipeline, such as
visual data compression, color correction and enhancement, denoising, demosaicking,
super-resolution reconstruction, deblurring, and high dynamic range imaging Covers
shadow detection for surveillance applications, camera-driven document rectification,
bilateral filtering and its applications, and painterly rendering of digital images Presents
machine-learning methods for automatic image colorization and digital face
beautification Explores light field acquisition and processing, space-time light field
rendering, and dynamic view synthesis with an array of cameras Because of the urgent
challenges associated with emerging digital camera applications, image processing
methods for computational photography are of paramount importance to research and
development in the imaging community. Presenting the work of leading experts, and
edited by a renowned authority in digital color imaging and camera image processing,
this book considers the rapid developments in this area and addresses very particular
research and application problems. It is ideal as a stand-alone professional reference
for design and implementation of digital image and video processing tasks, and it can
also be used to support graduate courses in computer vision, digital imaging, visual
data processing, and computer graphics, among others.
Modern embedded systems are used for connected, media-rich, and highly integrated
handheld devices such as mobile phones, digital cameras, and MP3 players. All of
these embedded systems require networking, graphic user interfaces, and integration
with PCs, as opposed to traditional embedded processors that can perform only limited
functions for industrial applications. While most books focus on these controllers,
Modern Embedded Computing provides a thorough understanding of the platform
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architecture of modern embedded computing systems that drive mobile devices. The
book offers a comprehensive view of developing a framework for embedded systemson-chips. Examples feature the Intel Atom processor, which is used in high-end mobile
devices such as e-readers, Internet-enabled TVs, tablets, and net books. Beginning
with a discussion of embedded platform architecture and Intel Atom-specific
architecture, modular chapters cover system boot-up, operating systems, power
optimization, graphics and multi-media, connectivity, and platform tuning. Companion
lab materials compliment the chapters, offering hands-on embedded design
experience. Learn embedded systems design with the Intel Atom Processor, based on
the dominant PC chip architecture. Examples use Atom and offer comparisons to other
platforms Design embedded processors for systems that support gaming, in-vehicle
infotainment, medical records retrieval, point-of-sale purchasing, networking, digital
storage, and many more retail, consumer and industrial applications Explore
companion lab materials online that offer hands-on embedded design experience
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. The
prerequisite for this book is a junior-level course in linear continuous-time and discretetime systems, which is usually required in most universities. A key feature of this book
is the extensive use of MATLAB-based examples that illustrate the program's powerful
capability to solve signal processing problems. Practical examples and applications
bring the theory to life. This popular book introduces the tools used in the analysis and
design of discrete-time systems for signal processing.
This book offers readers an essential introduction to the fundamentals of digital image
processing. Pursuing a signal processing and algorithmic approach, it makes the fundamentals
of digital image processing accessible and easy to learn. It is written in a clear and concise
manner with a large number of 4 x 4 and 8 x 8 examples, figures and detailed explanations.
Each concept is developed from the basic principles and described in detail with equal
emphasis on theory and practice. The book is accompanied by a companion website that
provides several MATLAB programs for the implementation of image processing algorithms.
The book also offers comprehensive coverage of the following topics: Enhancement,
Transform processing, Restoration, Registration, Reconstruction from projections,
Morphological image processing, Edge detection, Object representation and classification,
Compression, and Color processing.
Digital Signal ProcessingA Computer-based ApproachMcGraw-Hill Europe
The clear, easy-to-understand introduction to digital communications Completely updated
coverage of today's most critical technologies Step-by-step implementation coverage Trelliscoded modulation, fading channels, Reed-Solomon codes, encryption, and more Exclusive
coverage of maximizing performance with advanced "turbo codes" "This is a remarkably
comprehensive treatment of the field, covering in considerable detail modulation, coding (both
source and channel), encryption, multiple access and spread spectrum. It can serve both as an
excellent introduction for the graduate student with some background in probability theory or as
a valuable reference for the practicing ommunication system engineer. For both communities,
the treatment is clear and well presented." - Andrew Viterbi, The Viterbi Group Master every
key digital communications technology, concept, and technique. Digital Communications,
Second Edition is a thoroughly revised and updated edition of the field's classic, best-selling
introduction. With remarkable clarity, Dr. Bernard Sklar introduces every digital communication
technology at the heart of today's wireless and Internet revolutions, providing a unified
structure and context for understanding them -- all without sacrificing mathematical precision.
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Sklar begins by introducing the fundamentals of signals, spectra, formatting, and baseband
transmission. Next, he presents practical coverage of virtually every contemporary modulation,
coding, and signal processing technique, with numeric examples and step-by-step
implementation guidance. Coverage includes: Signals and processing steps: from information
source through transmitter, channel, receiver, and information sink Key tradeoffs: signal-tonoise ratios, probability of error, and bandwidth expenditure Trellis-coded modulation and
Reed-Solomon codes: what's behind the math Synchronization and spread spectrum solutions
Fading channels: causes, effects, and techniques for withstanding fading The first complete
how-to guide to turbo codes: squeezing maximum performance out of digital connections
Implementing encryption with PGP, the de facto industry standard Whether you're building
wireless systems, xDSL, fiber or coax-based services, satellite networks, or Internet
infrastructure, Sklar presents the theory and the practical implementation details you need.
With nearly 500 illustrations and 300 problems and exercises, there's never been a faster way
to master advanced digital communications. CD-ROM INCLUDED The CD-ROM contains a
complete educational version of Elanix' SystemView DSP design software, as well as detailed
notes for getting started, a comprehensive DSP tutorial, and over 50 additional
communications exercises.
Confusing Textbooks? Missed Lectures? Not Enough Time? Fortunately for you, there's
Schaum's Outlines. More than 40 million students have trusted Schaum's to help them
succeed in the classroom and on exams. Schaum's is the key to faster learning and higher
grades in every subject. Each Outline presents all the essential course information in an easyto-follow, topic-by-topic format. You also get hundreds of examples, solved problems, and
practice exercises to test your skills. This Schaum's Outline gives you Practice problems with
full explanations that reinforce knowledge Coverage of the most up-to-date developments in
your course field In-depth review of practices and applications Fully compatible with your
classroom text, Schaum's highlights all the important facts you need to know. Use Schaum's to
shorten your study time-and get your best test scores! Schaum's Outlines-Problem Solved.
This updated edition gives readers hands-on experience in real-time DSP using a practical,
step-by-step framework that also incorporates demonstrations, exercises, and problems,
coupled with brief overviews of applicable theory and MATLAB applications. Organized in three
sections that cover enduring fundamentals and present practical projects and invaluable
appendices, this new edition provides support for the most recent and powerful of the
inexpensive DSP development boards currently available from Texas Instruments: the OMAPL138 LCDK. It includes two new real-time DSP projects, as well as three new appendices: an
introduction to the Code Generation tools available with MATLAB, a guide on how to turn the
LCDK into a portable battery-operated device, and a comparison of the three DSP boards
directly supported by this edition.
This book provides design methods for Digital Signal Processors and Application Specific
Instruction set Processors, based on the author's extensive, industrial design experience. Topdown and bottom-up design methodologies are presented, providing valuable guidance for
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
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* 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.
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 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.
A complete up-to-date reference for advanced analog and digital IIR filter design rooted in
elliptic functions. "Revolutionary" in approach, this book opens up completely new vistas in
basic analog and digital IIR filter design--regardless of the technology. By introducing
exceptionally elegant and creative mathematical stratagems (e.g., accurate replacement of
Jacobi elliptic functions by functions comprising polynomials, square roots, and logarithms),
optimization routines carried out with symbolic analysis by "Mathematica," and the advance
filter design software of MATLAB, it shows readers how to design many types of filters that
cannot be designed using conventional techniques. The filter design algorithms can be directly
programed in any language or environment such as Visual BASIC, Visual C, Maple, DERIVE,
or MathCAD. Signals; Systems; Transforms; Classical Analog Filter Design; Advanced Analog
Filter Design Case Studies; Advanced Analog Filter Design Algorithms; Multi-criteria
Optimization of Analog Filter Designs; Classical Digital Filter Design; Advanced Digital Filter
Design Case Studies; Advanced Digital Filter Design Algorithms; Multi-criteria Optimization of
Digital Filter Designs; Elliptic Functions; Elliptic Rational Function.
Considering the rapid evolution of digital signal processing (DSP), those studying this field
require an easily understandable text that complements practical software and hardware
applications with sufficient coverage of theory. Designed to keep pace with advancements in
the field and elucidate lab work, Digital Signal Processing Laboratory, Second Edition was
developed using material and student input from courses taught by the author. Contains a new
section on digital filter structure Honed over the past several years, the information presented
here reflects the experience and insight the author gained on how to convey the subject of
DSP to senior undergraduate and graduate students coming from varied subject backgrounds.
Using feedback from those students and faculty involved in these courses, this book integrates
simultaneous training in both theory and practical software/hardware aspects of DSP. The
practical component of the DSP course curriculum has proven to greatly enhance
understanding of the basic theory and principles. To this end, chapters in the text contain
sections on: Theory—Explaining the underlying mathematics and principles Problem
solving—Offering an ample amount of workable problems for the reader Computer
laboratory—Featuring programming examples and exercises in MATLAB® and Simulink®
Hardware laboratory—Containing exercises that employ test and measurement equipment, as
well as the Texas Instruments TMS320C6711DSP Starter Kit The text covers the progression
of the Discrete and Fast Fourier transforms (DFT and FFT). It also addresses Linear TimeInvariant (LTI) discrete-time signals and systems, as well as the mathematical tools used to
describe them. The author includes appendices that give detailed descriptions of hardware
along with instructions on how to use the equipment featured in the book.
Design of Very High-Frequency Multirate Switched-Capacitor Circuits presents the theory and
the corresponding CMOS implementation of the novel multirate sampled-data analog
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interpolation technique which has its great potential on very high-frequency analog frond-end
filtering due to its inherent dual advantage of reducing the speed of data-converters and DSP
core together with the specification relaxation of the post continuous-time filtering. This
technique completely eliminates the traditional phenomenon of sampled-and-hold frequencyshaping at the lower input sampling rate. Also, in order to tackle physical IC imperfections at
very high frequency, the state-of-the-art circuit design and layout techniques for high-speed
Switched-Capacitor (SC) circuits are comprehensively discussed: -Optimum circuit architecture
tradeoff analysis -Simple speed and power trade-off analysis of active elements -High-order
filtering response accuracy with respect to capacitor-ratio mismatches -Time-interleaved effect
with respect to gain and offset mismatch -Time-interleaved effect with respect to timing-skew
and random jitter with non-uniformly holding -Stage noise analysis and allocation scheme
-Substrate and supply noise reduction -Gain-and offset-compensation techniques -Highbandwidth low-power amplifier design and layout -Very low timing-skew multiphase generation
Two tailor-made optimum design examples in CMOS are presented. The first one achieves a
3-stage 8-fold SC interpolating filter with 5.5MHz bandwidth and 108MHz output sampling rate
for a NTSC/PAL CCIR 601 digital video at 3 V. Another is a 15-tap 57MHz SC FIR bandpass
interpolating filter with 4-fold sampling rate increase to 320MHz and the first-time embedded
frequency band up-translation for DDFS system at 2.5V. The corresponding chip prototype
achieves so far the highest operating frequency, highest filter order and highest center
frequency with highest dynamic range under the lowest supply voltage when compared to the
previously reported high-frequency SC filters in CMOS.
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.
This book is a uniquely practical DSP text which places the emphasis on understanding the
principles and applications of DSP with a minimum of mathematics. In one volume, it covers a
broad area of digital signal processing systems such as A/D and D/A converters, adaptive
filters, spectral estimation, neural networks, Kalman filters, fuzzy logic, data compression, error
correction and DSP programming. Many courses will find that this book will replace several
texts currently in use. The level is ideal for introductory university modules, and similar courses
such as HNC/D. As DSP has come to be studied at a lower academic level over recent years
this text meets a genuine need. It is also suitable for use on industrial training courses and
ideal as a reference text for professionals. A readable introduction to the practical application
of DSP Broad coverage of the subject means this will cover a typical undergraduate module in
just one book Practical focus with maths treated as a practical tool - not an advanced maths
text
"This book covers basic and the advanced approaches in the design and implementation of
multirate filtering"--Provided by publisher.
In Signals and Systems, Sanjit Mitra addresses the question: What are the core concepts that
undergraduate students need to learn in order to successfully continue their studies in the
field? Straightforward, easy-to-understand, and engaging, Signals and Systems enables
students to focus on essential material by avoiding artificial signals and systems that they will
never encounter in their professional careers.

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
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domain is of interest. To this end, the discrete-time Fourier transform (DTFT) and the ztransform 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.
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.
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
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