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Digital signal processing (DSP) is used in a wide range of applications such as speech,
telephone, mobile radio, video, radar and sonar. The sample rate requirements of these
applications range from 10 KHz to 100 MHz. Real time implementation of these
systems requires design of hardware which can process signal samples as these are
received from the source, as opposed to storing them in buffers and processing them in
batch mode. Efficient implementation of real time hardware for DSP applications
requires study of families of architectures and implementation styles out of which an
appropriate architecture can be selected for a specified application. To this end, the
digit-serial implementation style is proposed as an appropriate design methodology for
cases where bit-serial systems cannot meet the sample rate requirements, and bitparallel systems require excessive hardware. The number of bits processed in a clock
cycle is referred to as the digit-size. The hardware complexity and the achievable
sample rate increase with increase in the digit-size. As special cases, a digit serial
system is reduced to bit-serial or bit-parallel when the digit-size is selected to equal one
or the word-length, respectively. A family of implementations can be obtained by
changing the digit-size parameter, thus permitting an optimal trade-off between
throughput and size. Because of their structured architecture, digit-serial designs lend
themselves to automatic compilation from algorithmic descriptions. An implementation
of this design methodology, the Parsifal silicon compiler was developed at the General
Electric Corporate Research and Development laboratory.
This two-volume set CCIS 166 and 167 constitutes the refereed proceedings of the
International Conference on Digital Information and Communication Technology and its
Applications, DICTAP 2011, held in Dijon, France, in June 2010. The 128 revised full
papers presented in both volumes were carefully reviewed and selected from 330
submissions. The papers are organized in topical sections on Web applications; image
processing; visual interfaces and user experience; network security; ad hoc network;
cloud computing; Data Compression; Software Engineering; Networking and Mobiles;
Distributed and Parallel processing; social networks; ontology; algorithms; multimedia;
e-learning; interactive environments and emergent technologies for e-learning; signal
processing; information and data management.
The volume contains 94 best selected research papers presented at the Third
International Conference on Micro Electronics, Electromagnetics and
Telecommunications (ICMEET 2017) The conference was held during 09-10,
September, 2017 at Department of Electronics and Communication Engineering,
BVRIT Hyderabad College of Engineering for Women, Hyderabad, Telangana, India.
The volume includes original and application based research papers on
microelectronics, electromagnetics, telecommunications, wireless communications,
signal/speech/video processing and embedded systems.
This edited book, is a collection of 20 articles describing the recent advancements in
the application of microbial technology for sustainable development of agriculture and
environment. This book covers many aspects like agricultural nanotechnology,
promising applications of biofuels production by algae, advancements and application
of microbial keratinase, biocontrol agents, plant growth promoting rhizobacteria,
bacterial siderophore, use of microbes in detoxifying organophosphate pesticides, bioPage 1/9
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surfactants, biofilms, bioremediation degradation of phenol and phenolic compounds
and bioprospecting of endophytes. This book intends to bring the latest research
advancements and technologies in the area of microbial technology in one platform,
providing the readers an up-to-date view on the area. This book would serve as an
excellent reference book for researchers and students in the agricultural, environmental
and microbiology fields.
This book gathers selected research articles from the International Conference on
Innovative Product Design and Intelligent Manufacturing System (ICIPDIMS 2019), held
at the National Institute of Technology, Rourkela, India. The book discusses latest
methods and advanced tools from different areas of design and manufacturing
technology. The main topics covered include design methodologies, industry 4.0, smart
manufacturing, and advances in robotics among others. The contents of this book are
useful for academics as well as professionals working in industrial design,
mechatronics, robotics, and automation.
The latest edition of this classic is updated with new problem sets and material The
Second Edition of this fundamental textbook maintains the book's tradition of clear,
thought-provoking instruction. Readers are provided once again with an instructive mix
of mathematics, physics, statistics, and information theory. All the essential topics in
information theory are covered in detail, including entropy, data compression, channel
capacity, rate distortion, network information theory, and hypothesis testing. The
authors provide readers with a solid understanding of the underlying theory and
applications. Problem sets and a telegraphic summary at the end of each chapter
further assist readers. The historical notes that follow each chapter recap the main
points. The Second Edition features: * Chapters reorganized to improve teaching * 200
new problems * New material on source coding, portfolio theory, and feedback capacity
* Updated references Now current and enhanced, the Second Edition of Elements of
Information Theory remains the ideal textbook for upper-level undergraduate and
graduate courses in electrical engineering, statistics, and telecommunications.
This book constitutes the proceedings of the First International Conference on
Emerging Trends in Engineering (ICETE), held at University College of Engineering and
organised by the Alumni Association, University College of Engineering, Osmania
University, in Hyderabad, India on 22–23 March 2019. The proceedings of the ICETE
are published in three volumes, covering seven areas: Biomedical, Civil, Computer
Science, Electrical & Electronics, Electronics & Communication, Mechanical, and
Mining Engineering. The 215 peer-reviewed papers from around the globe present the
latest state-of-the-art research, and are useful to postgraduate students, researchers,
academics and industry engineers working in the respective fields. Volume 1 presents
papers on the theme “Advances in Decision Sciences, Image Processing, Security and
Computer Vision – International Conference on Emerging Trends in Engineering
(ICETE)”. It includes state-of-the-art technical contributions in the area of biomedical
and computer science engineering, discussing sustainable developments in the field,
such as instrumentation and innovation, signal and image processing, Internet of
Things, cryptography and network security, data mining and machine learning.

Advances in digital signal processing algorithms and computer technology have
combined to produce real-time systems with capabilities far beyond those of just
few years ago. Nonlinear, adaptive methods for signal processing have emerged
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to provide better array gain performance, however, they lack the robustness of
conventional algorithms. The challenge remains to develop a concept that
exploits the advantages of both-a scheme that integrates these methods in
practical, real-time systems. The Advanced Signal Processing Handbook helps
you meet that challenge. Beyond offering an outstanding introduction to the
principles and applications of advanced signal processing, it develops a generic
processing structure that takes advantage of the similarities that exist among
radar, sonar, and medical imaging systems and integrates conventional and
nonlinear processing schemes.
Pipelined Lattice and Wave Digital Recursive Filters uses look-ahead
transformation and constrained filter design approaches. It is also shown that
pipelining often reduces the roundoff noise in a digital filter. The pipelined
recursive lattice and wave digital filters presented are well suited where
increasing speed and reducing area or power or roundoff noise are important.
Examples are wireless and cellular codec applications, where low power
consumption is important, and radar and video applications, where higher speed
is important. The book presents pipelining of direct-form recursive digital filters
and demonstrates the usefulness of these topologies in high-speed and lowpower applications. It then discusses fundamentals of scaling in the design of
lattice and wave digital filters. Approaches to designing four different types of
lattice digital filters are discussed, including basic, one-multiplier, normalized, and
scaled normalized structures. The roundoff noise in these lattice filters is also
studied. The book then presents approaches to the design of pipelined lattice
digital filters for the same four types of structures, followed by pipelining of
orthogonal double-rotation digital filters, which eliminate limit cycle problems. A
discussion of pipelining of lattice wave digital filters follows, showing how linear
phase, narrow-band, sharp-transition recursive filters can be implemented using
this structure. This example is motivated by a difficult filter design problem in a
wireless codec application. Finally, pipelining of ladder wave digital filters is
discussed. Pipelined Lattice and Wave Digital Recursive Filters serves as an
excellent reference and may be used as a text for advanced courses on the
subject.
This book constitutes the refereed proceedings of the 20th International
Conference on Embedded Computer Systems: Architectures, Modeling, and
Simulation, SAMOS 2020, held in Samos, Greece, in July 2020.* The 16 regular
papers presented were carefully reviewed and selected from 35 submissions. In
addition, 9 papers from two special sessions were included, which were
organized on topics of current interest: innovative architectures for security and
European projects on embedded and high performance computing for health
applications. * The conference was held virtually due to the COVID-19 pandemic.
Accelerator Data-Path Synthesis for High-Throughput Signal Processing
Applications is the first book to show how to use high-level synthesis techniques
to cope with the stringent timing requirements of complex high-throughput realPage 3/9
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time signal and data processing. The book describes the state-of-the-art in
architectural synthesis for complex high-throughput real-time processing. Unlike
many other, the Synthesis approach used in this book targets an architecture
style or an application domain. This approach is thus heavily application-driven
and this is illustrated in the book by several realistic demonstration examples
used throughout. Accelerator Data-Path Synthesis for High-Throughput Signal
Processing Applications focuses on domains where application-specific highspeed solutions are attractive such as significant parts of audio, telecom,
instrumentation, speech, robotics, medical and automotive processing, image
and video processing, TV, multi-media, radar, sonar, etc. Moreover, it addresses
mainly the steps above the traditional scheduling and allocation tasks which
focus on scalar operations and data. Accelerator Data-Path Synthesis for HighThroughput Signal Processing Applications is of interest to researchers, senior
design engineers and CAD managers both in academia and industry. It provides
an excellent overview of what capabilities to expect from future practical design
tools and includes an extensive bibliography.
In two editions spanning more than a decade, The Electrical Engineering
Handbook stands as the definitive reference to the multidisciplinary field of
electrical engineering. Our knowledge continues to grow, and so does the
Handbook. For the third edition, it has expanded into a set of six books carefully
focused on a specialized area or field of study. Each book represents a concise
yet definitive collection of key concepts, models, and equations in its respective
domain, thoughtfully gathered for convenient access. Circuits, Signals, and
Speech and Image Processing presents all of the basic information related to
electric circuits and components, analysis of circuits, the use of the Laplace
transform, as well as signal, speech, and image processing using filters and
algorithms. It also examines emerging areas such as text-to-speech synthesis,
real-time processing, and embedded signal processing. Each article includes
defining terms, references, and sources of further information. Encompassing the
work of the world's foremost experts in their respective specialties, Circuits,
Signals, and Speech and Image Processing features the latest developments,
the broadest scope of coverage, and new material on biometrics.
Covering deterministic scheduling, stochastic scheduling, and the probabilistic
analysis of algorithms, this unusually broad view of the subject brings together
tutorials, surveys and articles with original results from foremost international
experts. The contributions reflect the great diversity in scheduling theory in terms
of academic disciplines, applications areas, fundamental approaches and
mathematical skills. This book will help researchers to be aware of the progress
in the various areas of specialization and the possible influences that this
progress may have on their own specialities. Few disciplines are driven so much
by continually changing and expanding technology, a fact that gives scheduling a
permanence while adding to the excitement of designing and analyzing new
systems. The book will be a vital resource for researchers and graduate students
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of computer science, applied mathematics and operational research who wish to
remain up-to-date on the scheduling models and problems of many of the newest
technologies in industry, commerce, and the computer and communications
sciences.
Digital audio, speech recognition, cable modems, radar, high-definition televisionthese are but a few of the modern computer and communications applications
relying on digital signal processing (DSP) and the attendant application-specific
integrated circuits (ASICs). As information-age industries constantly reinvent
ASIC chips for lower power consumption and higher efficiency, there is a growing
need for designers who are current and fluent in VLSI design methodologies for
DSP. Enter VLSI Digital Signal Processing Systems-a unique, comprehensive
guide to performance optimization techniques in VLSI signal processing. Based
on Keshab Parhi's highly respected and popular graduate-level courses, this
volume is destined to become the standard text and reference in the field. This
text integrates VLSI architecture theory and algorithms, addresses various
architectures at the implementation level, and presents several approaches to
analysis, estimation, and reduction of power consumption. Throughout this book,
Dr. Parhi explains how to design high-speed, low-area, and low-power VLSI
systems for a broad range of DSP applications. He covers pipelining extensively
as well as numerous other techniques, from parallel processing to scaling and
roundoff noise computation. Readers are shown how to apply all techniques to
improve implementations of several DSP algorithms, using both ASICs and offthe-shelf programmable digital signal processors. The book features hundreds of
graphs illustrating the various DSP algorithms, examples based on digital filters
and transforms clarifying key concepts, and interesting end-of-chapter exercises
that help match techniques with applications. In addition, the abundance of
readily available techniques makes this an extremely useful resource for
designers of DSP systems in wired, wireless, or multimedia communications. The
material can be easily adopted in new courses on either VLSI digital signal
processing architectures or high-performance VLSI system design. An invaluable
reference and practical guide to VLSI digital signal processing. A tremendous
source of optimization techniques indispensable in modern VLSI signal
processing, VLSI Digital Signal Processing Systems promises to become the
standard in the field. It offers a rich training ground for students of VLSI design for
digital signal processing and provides immediate access to state-of-the-art,
proven techniques for designers of DSP applications-in wired, wireless, or
multimedia communications. Topics include: * Transformations for high speed
using pipelining, retiming, and parallel processing techniques * Power reduction
transformations for supply voltage reduction as well as for strength or
capacitance reduction * Area reduction using folding techniques * Strategies for
arithmetic implementation * Synchronous, wave, and asynchronous pipelining *
Design of programmable DSPs. An Instructor's Manual presenting detailed
solutions to all the problems in the book is available from the Wiley editorial
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department.
This is a practical book for computer engineers who want to understand or implement
hardware/software systems. It focuses on problems that require one to combine hardware
design with software design – such problems can be solved with hardware/software codesign.
When used properly, hardware/software co- sign works better than hardware design or
software design alone: it can improve the overall performance of digital systems, and it can
shorten their design time. Hardware/software codesign can help a designer to make trade-offs
between the ?exibility and the performanceof a digital system. To achieve this, a designer
needs to combine two radically different ways of design: the sequential way of dec- position in
time, using software, with the parallel way of decomposition in space, using hardware.
Intended Audience This book assumes that you have a basic understandingof hardware that
you are - miliar with standard digital hardware componentssuch as registers, logic gates, and
components such as multiplexers and arithmetic operators. The book also assumes that you
know how to write a program in C. These topics are usually covered in an introductory course
on computer engineering or in a combination of courses on digital design and software
engineering.
Electrical Engineering/Signal Processing High—Performance VLSI Signal Processing
Innovative Architectures and Algorithms Volume 1 Algorithms and Architectures The first
volume in a two-volume set, High-Performance VLSI Signal Processing: Innovative
Architectures and Algorithms brings together the most innovative papers in the field, focused
introductory material, and extensive references. The editors present timely coverage of
algorithm and design methodologies with an emphasis on today’s rapidly-evolving high-speed
architectures for VLSI implementations. These volumes will serve as vital resources for
engineers who want a comprehensive knowledge of the extremely interdisciplinary field of highperformance VLSI processing. The editors provide a practical understanding of the merits of
total system design through an insightful, synergistic presentation of methodology,
architecture, and infrastructure. Each volume features: Major papers that span the wide range
of research areas in the field Chapter introductions, including historical perspectives Numerous
applications-oriented design examples Coverage of current and future technological trends
Thorough treatment of high-speed architectures
This book constitutes the refereed proceedings of the 17th International Conference on
Principles and Practice of Constraint Programming, CP 2011, held in Perugia, Italy, September
12-16, 2011. The 51 revised full papers and 7 short papers presented together with three
invited talks were carefully reviewed and selected from 159 submissions. The papers are
organized in topical sections on algorithms, environments, languages, models and systems,
applications such as decision making, resource allocation and agreement technologies.
This two-volume book presents the outcomes of the 8th International Conference on Soft
Computing for Problem Solving, SocProS 2018. This conference was a joint technical
collaboration between the Soft Computing Research Society, Liverpool Hope University (UK),
and Vellore Institute of Technology (India), and brought together researchers, engineers and
practitioners to discuss thought-provoking developments and challenges in order to select
potential future directions. The book highlights the latest advances and innovations in the
interdisciplinary areas of soft computing, including original research papers on algorithms
(artificial immune systems, artificial neural networks, genetic algorithms, genetic programming,
and particle swarm optimization) and applications (control systems, data mining and clustering,
finance, weather forecasting, game theory, business and forecasting applications). It offers a
valuable resource for both young and experienced researchers dealing with complex and
intricate real-world problems that are difficult to solve using traditional methods.
This is an up-to-date treatment of the analysis and design of CMOS integrated digital logic
circuits. The self-contained book covers all of the important digital circuit design styles found in
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modern CMOS chips, emphasizing solving design problems using the various logic styles
available in CMOS.
Market_Desc: · Students in graduate level courses· Electrical Engineers· Computer Scientists·
Computer Architecture Designers· Circuit Designers· Algorithm Designers· System Designers·
Computer Programmers in the Multimedia and Wireless Communications Industries· VLSI
System Designers Special Features: This example-packed resource provides invaluable
professional training for a rapidly-expanding industry. · Presents a variety of approaches to
analysis, estimation, and reduction of power consumption in order to help designers extend
battery life.· Includes application-driven problems at the end of each chapter· Features six
appendices covering shortest path algorithms used in retiming, scheduling, and allocation
techniques, as well as determining the iteration bound· The Author is a recognized expert in
the field, having written several books, taught several graduate-level classes, and served on
several IEEE boards About The Book: This book complements the other Digital Signaling
Processing books in our list, which include an introductory treatment (Marven), a
comprehensive handbook (Mitra), a professional reference (Kaloupsidis), and others which
pertain to a specific topic such as noise control. This graduate level textbook will fill an
important niche in a rapidly expanding market.
Digital Design of Signal Processing Systems discusses a spectrum of architectures and
methods for effective implementation of algorithms in hardware (HW). Encompassing all facets
of the subject this book includes conversion of algorithms from floating-point to fixed-point
format, parallel architectures for basic computational blocks, Verilog Hardware Description
Language (HDL), SystemVerilog and coding guidelines for synthesis. The book also covers
system level design of Multi Processor System on Chip (MPSoC); a consideration of different
design methodologies including Network on Chip (NoC) and Kahn Process Network (KPN)
based connectivity among processing elements. A special emphasis is placed on implementing
streaming applications like a digital communication system in HW. Several novel architectures
for implementing commonly used algorithms in signal processing are also revealed. With a
comprehensive coverage of topics the book provides an appropriate mix of examples to
illustrate the design methodology. Key Features: A practical guide to designing efficient digital
systems, covering the complete spectrum of digital design from a digital signal processing
perspective Provides a full account of HW building blocks and their architectures, while also
elaborating effective use of embedded computational resources such as multipliers, adders
and memories in FPGAs Covers a system level architecture using NoC and KPN for streaming
applications, giving examples of structuring MATLAB code and its easy mapping in HW for
these applications Explains state machine based and Micro-Program architectures with
comprehensive case studies for mapping complex applications The techniques and examples
discussed in this book are used in the award winning products from the Center for Advanced
Research in Engineering (CARE). Software Defined Radio, 10 Gigabit VoIP monitoring system
and Digital Surveillance equipment has respectively won APICTA (Asia Pacific Information and
Communication Alliance) awards in 2010 for their unique and effective designs.
This is a collection of papers presented at the 11th International Symposium on System
Synthesis. It covers topics such as: code generation; optimization issues; application-specific
synthesis techniques; synchronization and interface issues; instruction encoding; and software
synthesis techniques.
During the 1980s and early 1990s there was signi?cant work in the design and implementation
of hardware neurocomputers. Nevertheless, most of these efforts may be judged to have been
unsuccessful: at no time have have ha- ware neurocomputers been in wide use. This lack of
success may be largely attributed to the fact that earlier work was almost entirely aimed at
developing custom neurocomputers, based on ASIC technology, but for such niche - eas this
technology was never suf?ciently developed or competitive enough to justify large-scale
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adoption. On the other hand, gate-arrays of the period m- tioned were never large enough nor
fast enough for serious arti?cial-neur- network (ANN) applications. But technology has now
improved: the capacity and performance of current FPGAs are such that they present a much
more realistic alternative. Consequently neurocomputers based on FPGAs are now a much
more practical proposition than they have been in the past. This book summarizes some work
towards this goal and consists of 12 papers that were selected, after review, from a number of
submissions. The book is nominally divided into three parts: Chapters 1 through 4 deal with
foundational issues; Chapters 5 through 11 deal with a variety of implementations; and
Chapter 12 looks at the lessons learned from a large-scale project and also reconsiders design
issues in light of current and future technology.
Partial Contents: Architecture; Algorithms; Compilers & Run-Time Systems; Communication &
Routing; System Software; Interconnection Networks; Scheduling & Load Balancing;
Databases & I/O; Distributed Systems; Applications
The scope of nanotechnology in medical applications has expanded fast in the last two
decades. With their unprecedented material properties, nanoscale materials present with
unorthodox opportunities in a wide range of domains, including drug delivery and medical
imaging. This book assembles the various facets of nanomedicine while discussing key issues
such as physicochemical properties that enhance the appeal of nanomedicine. The book is an
excellent resource for physicians, PhDs, and postdocs involved in nanomedicine research to
learn and understand the scope and complexity of the subject. It begins with a short history of
nanotechnology, followed by a discussion on the fundamental concepts and extraordinary
properties of nanoscale materials, and then slowly unfolds into multiple chapters illustrating the
uses of various nanomaterials in drug delivery, sensing, and imaging.
Maths Problem Solving - Year 6 is the sixth book in the Maths Problem Solving series. The
books have been written for teachers to use during the numeracy lesson. They cover the
'solving problem' objectives from the numeracy framework. This book contains three chapters;
Making decisions, Reasoning about numbers or shapes and Problems involving 'real life',
money or measures. The books are designed in such a way that each section has six stages of
questions to be worked through. Every stage is split into three levels, for example 1a, 1b or 1c,
based on achievement. Each corresponding question from these levels follow the same line of
questioning, so that when the teacher talks about a certain question, the solution process is the
same for each level but the complexity of the sum varies.
Revised edition of: FPGA-based implementation of signal processing systems / Roger Woods
... [et al.]. 2008.
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.

Techniques for Optimizing Multiprocessor Implementations of Signal Processing
Applications An indispensable component of the information age, signal
processing is embedded in a variety of consumer devices, including cell phones
and digital television, as well as in communication infrastructure, such as media
servers and cellular base stations. Multiple programmable processors, along with
custom hardware running in parallel, are needed to achieve the computation
throughput required of such applications. Reviews important research in key
areas related to the multiprocessor implementation of multimedia systems
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Embedded Multiprocessors: Scheduling and Synchronization, Second Edition
presents architectures and design methodologies for parallel systems in
embedded digital signal processing (DSP) applications. It discusses application
modeling techniques for multimedia systems, the incorporation of interprocessor
communication costs into multiprocessor scheduling decisions, and a modeling
methodology (the synchronization graph) for multiprocessor system performance
analysis. The book also applies the synchronization graph model to develop
hardware and software optimizations that can significantly reduce the
interprocessor communication overhead of a given schedule. Chronicles recent
activity dealing with single-chip multiprocessors and dataflow models This edition
updates the background material on existing embedded multiprocessors,
including single-chip multiprocessors. It also summarizes the new research on
dataflow models for signal processing that has been carried out since the
publication of the first edition. Harness the power of multiprocessors This book
explores the optimization of interprocessor communication and synchronization in
embedded multiprocessor systems. It shows you how to design multiprocessor
computer systems that are streamlined for multimedia applications.
This is the first textbook on pattern recognition to present the Bayesian viewpoint.
The book presents approximate inference algorithms that permit fast approximate
answers in situations where exact answers are not feasible. It uses graphical
models to describe probability distributions when no other books apply graphical
models to machine learning. No previous knowledge of pattern recognition or
machine learning concepts is assumed. Familiarity with multivariate calculus and
basic linear algebra is required, and some experience in the use of probabilities
would be helpful though not essential as the book includes a self-contained
introduction to basic probability theory.
This book constitutes the refereed proceedings of the International Conference
on Embedded and Ubiquitous Computing, EUC 2006, held in Seoul, Korea,
August 2006. The book presents 113 revised full papers together with 3 keynote
articles, organized in topical sections on power aware computing, security and
fault tolerance, agent and distributed computing, wireless communications, realtime systems, embedded systems, multimedia and data management, mobile
computing, network protocols, middleware and P2P, and more.
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