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Multirate Filtering for Digital Signal Processing: MATLAB
Applications
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 z-transform 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
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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)

Computational Photography
The Nonuniform Discrete Fourier Transform and Its
Applications in Signal Processing
"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
second edition, while some excess topics from the first 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 second edition include: finite-dimensional discrete-time systems,
correlation of signals, inverse systems, system identification, matched filter, design
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of analog and IIR digital highpass, bandpass and bandstop filters, more on FIR
filters, spectral analysis of random signals and sparse antenna array design. A
corrected version of the main text is now packaged with Digital Signal Processing
Laboratory Using MATLAB, which is intended for a computer-based DSP laboratory
course that supplements a lecture course on Digital Signal Processing. The lab
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, 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.

Digital Signal Processors
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.

Advanced Digital Signal Processing
Based on Sanjit Mitra’s extensive teaching and research experience, Digital Signal
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Processing, A Computer Based Approach, fourth edition, is written with the reader
in mind. 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. The book is intended for a course on digital signal processing for seniors
or first-year graduate students. This highly popular book introduces the tools used
in the analysis and design of discrete-time systems for signal processing. A number
of changes have been made to the book’s content, based on reviewer and student
comments.

Digital Audio Signal Processing
The second in a two-volume set, this book shows how the ADSP-2100 family of
digital signal processors are used to solve particular problems in
telecommunications, hardware interfaces, and data encoding, decoding and
transmission. Each chapter covers a single application topic.

Principles of Process Control
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
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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.

Synthesis and Optimization of DSP Algorithms
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
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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 easy-to-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.

Digital Signal Processing (With CD)
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.

RF Circuit Design
Computational photography refers broadly to imaging techniques that enhance or
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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
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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.

A Course in Digital Signal Processing
Digital Signal Processing
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 mobile phone,
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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.

Digital Signal Processing Applications Using the ADSP-2100
Family
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Embedded Systems: An Integrated Approach
PSpice for Digital Signal Processing
Digital Signal Processing
Digital Signal Processing
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
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problems and revises the scripts in the book, available functions, and m-files to
MATLAB® V7.

Document and Image Compression
"This book covers basic and the advanced approaches in the design and
implementation of multirate filtering"--Provided by publisher.

An Introduction to Digital and Analog Integrated Circuits and
Applications
Discrete-Time Signal Processing
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, through tested programs in the
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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.

Signals and Systems
For upper-level Electrical Engineering introductory courses in RF Circuit Design and
analog integratedcircuits.This practical and comprehensive book introduces RF
circuit design fundamentals with an emphasis on design methodologies. * Provides
MATLAB routines to carry out simple transmission line computations and allow the
graphical display of the resulting impedance behaviors as part of the Smith Chart.
* Allows students to implement these software tools on their own PC. All m-files will
be included on a bound in CD-ROM. * Presents RF Amplifier Designs, including
small and large signal designs, narrow versus broad band, low noise, and many
others. * Provides students with useful broad-based knowledge of common
amplifier designs used in the industry. * Discusses Matching Networks, such as T
and P matching networks and single and double stub matching. It also includes
Discrete and Microstrip Line matching techniques with computer simulations*
Presents Scattering parameterssuch as realistic listings of S-parameters for
transistors and transmission line. * Highlights practical use of S-parameters in
circuit design and performance evaluation. resistor, capacitor, and inductor
networks. It also includes simulations in MATLAB to provide graphical display of
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circuit behavior and performance analysis. * Introduces the Smith Chart as a
design tool to monitor electric behavior of circuits. * Introduces the generic forms
of Oscillators and Mixers, including negative resistance condition, fixed-frequency,
and YIG-tuned designs. * Explains the most common oscillator designs used in
many RF systems. * Provides an overview of common filter types, including low,
high, bandpass, Butterworth, and Chebyshev filters. * Provides design tools to
enable students to develop a host of practically realizable filters. * Discusses the
high-frequency behavior of common circuit components, including the behavior of
resistors, capacitors, and inductors. * Helps students understand the difference of
low versus high frequency responses. * Introduces the theory of distributed
parameters through a discussion on Transmission Lines. This includes line
parameters, sources and load terminations, and voltage and current waves.
circuits. * Analyzes active/passive RF circuits through various network description
models, especially the two-port network. This discussion also covers impedance,
admittance, ABCD, h-parameter networks, and interrelations. * Includes a number
of important pedagogical features--Intersperses examples throughout each
chapter, and includes self-written MATLAB routines and circuit simulations by a
commercial RF software package. * Assists students by clarifying and explaining
the theoretical developments.

Digital Signal Processing with Student CD ROM
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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, highspeed function approximation, and various other DSP functions.

Digital Signal Processing
This book is a collection of tutorial-like chapters on all core topics of signals and
systems and the electronic circuits. All the topics dealt with in the book are parts of
the core syllabi of standard programs in Electrical Engineering, Electrical and
Computer Engineering, and Electronics and Telecommunication Engineering
domains. This book is intended to serve as a secondary reader or supplementary
text for core courses in the area of signals and systems, electronic circuits, and
analog and digital signal processing. When studying or teaching a particular topic,
the students and instructors of such courses would find it interesting and
worthwhile to study the related tutorial chapter in this book in order to enhance
their understanding of the fundamentals, simplification of procedures, alternative
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approaches and relation to other associated topics. In addition, the book can also
be used as a primary or secondary text in short-term or refresher courses, and as a
self-study guide for professionals wishing to gain a comprehensive review of the
signals and systems domain.

Advanced Digital Signal Processing
Volume 3 of the second edition of the fully revised and updated Digital Signal and
Image Processing using MATLAB®, after first two volumes on the “Fundamentals”
and “Advances and Applications: The Deterministic Case”, focuses on the
stochastic case. It will be of particular benefit to readers who already possess a
good knowledge of MATLAB®, a command of the fundamental elements of digital
signal processing and who are familiar with both the fundamentals of continuousspectrum spectral analysis and who have a certain mathematical knowledge
concerning Hilbert spaces. This volume is focused on applications, but it also
provides a good presentation of the principles. A number of elements closer in
nature to statistics than to signal processing itself are widely discussed. This choice
comes from a current tendency of signal processing to use techniques from this
field. More than 200 programs and functions are provided in the MATLAB®
language, with useful comments and guidance, to enable numerical experiments to
be carried out, thus allowing readers to develop a deeper understanding of both
the theoretical and practical aspects of this subject.
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Digital Signal Processing
Although it's true that image compression research is a mature field, continued
improvements in computing power and image representation tools keep the field
spry. Faster processors enable previously intractable compression algorithms and
schemes, and certainly the demand for highly portable high-quality images will not
abate. Document and Image Compression highlights the current state of the field
along with the most probable and promising future research directions for image
coding. Organized into three broad sections, the book examines the currently
available techniques, future directions, and techniques for specific classes of
images. It begins with an introduction to multiresolution image representation,
advanced coding and modeling techniques, and the basics of perceptual image
coding. This leads to discussions of the JPEG 2000 and JPEG-LS standards, lossless
coding, and fractal image compression. New directions are highlighted that involve
image coding and representation paradigms beyond the wavelet-based framework,
the use of redundant dictionaries, the distributed source coding paradigm, and
novel data-hiding techniques. The book concludes with techniques developed for
classes of images where the general-purpose algorithms fail, such as for binary
images and shapes, compound documents, remote sensing images, medical
images, and VLSI layout image data. Contributed by international experts,
Document and Image Compression gathers the latest and most important
developments in image coding into a single, convenient, and authoritative source.
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Digital Signal Processing
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.

FPGA-based Implementation of Signal Processing Systems
Digital Signal Processing: A Computer-Based Approach is intended for a twosemester course on digital signal processing for seniors or first-year graduate
students. The prerequisite for this book is a junior-level course in linear continuoustime and discrete-time 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.
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Digital Signal Processing
Provides a detailed treatment of the concepts and applications of advanced digital
signal processing.

Streamlining Digital Signal Processing
Embedded Systems: An Integrated Approach is exclusively designed for the
undergraduate courses in electronics and communication engineering as well as
computer science engineering. This book is well-structured and covers all the
important processors and their applications in a sequential manner. It begins with
a highlight on the building blocks of the embedded systems, moves on to discuss
the software aspects and new processors and finally concludes with an insightful
study of important applications. This book also contains an entire part dedicated to
the ARM processor, its software requirements and the programming languages.
Relevant case studies and examples supplement the main discussions in the text.

Digital Signal Processing
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.
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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.

Circuits, Systems and Signal Processing
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
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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.

Real-time Digital Signal Processing
Revised edition of: FPGA-based implementation of signal processing systems /
Roger Woods [et al.]. 2008.

Schaum's Outline of Digital Signal Processing
Analog and Digital Communication
This book presents theoretical and application topics in digital signal processing
(DSP). The topics here comprise clever DSP tricks of the trade not covered in
traditional DSP textbooks. Here we go beyond the standard DSP fundamentals
textbook and present new, but tried-n-true, clever implementations of digital filter
design, spectrum analysis, signal generation, high-speed function approximation
and various other DSP functions. With this book we wished to create a resource
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that is relevant to the needs of the working DSP engineer by helping bridge the
theory-to-practice gap between introductory DSP textbooks and the esoteric,
difficult to understand, academic journals. This book will be useful to experienced
DSP engineers, due to its gentle tutorial style it will also be of considerable value to
the DSP beginner. The mathematics used herein is simple algebra and the
arithmetic of complex numbers, making this material accessible to a wide
engineering and scientific audience. Fortunately, the chapter topics in this book
are written in a standalone manner, so the subject matter can be read in any
desired order.

Digital Signal Processing Laboratory Using MATLAB
Digital Signal and Image Processing using MATLAB, Volume 3
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
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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

Digital Signal Processing Using MATLAB
Machine Learning for Signal Processing
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A Textbook Of Digital Signal Processing
A fully updated second edition of the excellent Digital Audio Signal Processing Well
established in the consumer electronics industry, Digital Audio Signal Processing
(DASP) techniques are used in audio CD, computer music and multi-media
components. In addition, the applications afforded by this versatile technology now
range from real-time signal processing to room simulation. Digital Audio Signal
Processing, Second Edition covers the latest signal processing algorithms for audio
processing. Every chapter has been completely revised with an easy to understand
introduction into the basics and exercises have been included for self testing.
Additional Matlab files and Java Applets have been provided on an accompanying
website, which support the book by easy to access application examples. Key
features include: A thoroughly updated and revised second edition of the popular
Digital Audio Signal Processing, a comprehensive coverage of the topic as whole
Provides basic principles and fundamentals for Quantization, Filters, Dynamic
Range Control, Room Simulation, Sampling Rate Conversion, and Audio Coding
Includes detailed accounts of studio technology, digital transmission systems,
storage media and audio components for home entertainment Contains precise
algorithm description and applications Provides a full account of the techniques of
DASP showing their theoretical foundations and practical solutions Includes
updated computer-based exercises, an accompanying website, and features WebPage 24/27
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based Interactive JAVA-Applets for audio processing This essential guide to digital
audio signal processing will serve as an invaluable reference to audio engineering
professionals, R&D engineers, researchers in consumer electronics industries and
academia, and Hardware and Software developers in IT companies. Advanced
students studying multi-media courses will also find this guide of interest.

Two-dimensional Digital Signal Processing
Synthesis and Optimization of DSP Algorithms describes approaches taken to
synthesising structural hardware descriptions of digital circuits from high-level
descriptions of Digital Signal Processing (DSP) algorithms. The book contains: -A
tutorial on the subjects of digital design and architectural synthesis, intended for
DSP engineers, -A tutorial on the subject of DSP, intended for digital designers, -A
discussion of techniques for estimating the peak values likely to occur in a DSP
system, thus enabling an appropriate signal scaling. Analytic techniques,
simulation techniques, and hybrids are discussed. The applicability of different
analytic approaches to different types of DSP design is covered, -The development
of techniques to optimise the precision requirements of a DSP algorithm, aiming for
efficient implementation in a custom parallel processor. The idea is to trade-off
numerical accuracy for area or power-consumption advantages. Again, both
analytic and simulation techniques for estimating numerical accuracy are
described and contrasted. Optimum and heuristic approaches to precision
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optimisation are discussed, -A discussion of the importance of the scheduling,
allocation, and binding problems, and development of techniques to automate
these processes with reference to a precision-optimized algorithm, -Future
perspectives for synthesis and optimization of DSP algorithms.
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