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Digital signal processing (DSP) systems have developed
at a rapid pace over the past two decades, and in recent
years they have made a considerable impact in many
areas of signal processing applications. DSP techniques
play a significant role in the development and effective
operation of networked super information highways, and
undoubtedly DSP systems will be increasingly applied in
response to the ever-growing market demand to provide
and rapidly process more and more signal-data
transmitted over various forms of communication
channel. To promote and sustain such advances, there
is a continuing requirement for engineers, scientists and
technologists to have a good working knowledge of DSP
concepts, design methods and practical implementation
considerations. DSP therefore forms a significant part of
the core material in many technician, undergraduate and
postgraduate courses, especially those offered in
electronic and engineering and computing disciplines.
This book provides a basic student's guide to DSP and
associated practical applications. Throughout, theoretical
and practical concepts of DSP are presented in an
introductory summary format, underpinned and
demonstrated by more than 70 worked examples and a
number of case studies. There are also problems at the
end of each chapter; solutions to these are provided at
the back of the book.
Digital Design of Signal Processing Systems discusses a
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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
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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.
A comprehensive introduction to Digital Signal
Processing, a growing and important area for the
aspiring electronics or communications engineer. The
aim of the book is to provide an introduction to the
fundamental DSP operations of filtering, estimation and
analysis. The book will be supported with a website of
MATLAB experiments. Lecturer support will also be
available via an on-line Solutions Manual (available via a
password). Hardcopy solutions also available.
Overview: The text provides a thorough understanding of
the architecture and programming of Digital Signal
Processors. It blends the concepts of digital signal
processing with its applications on systems using digital
signal processors. This revised edition offers an
enhanced coverage of TMS320C6X series of processors
and FPGA based system design-emerging trends of
Digital Signal Processors. Features: ? New chapters on ?
TMS320C6X Assembly Language Instructions ?
Architecture & Application Programs of TMSC55X ?
FPGAs and their Applications ? Discusses a wide variety
of Texas Instruments (TI) Digital Signal Processors
including C3X, C5X, C563XX and C55X ? Application of
the CODE COMPOSER STUDIO software for design &
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testing of DSP based systems
Now in a new edition—the most comprehensive, handson introduction to digital signal processing The first
edition of Digital Signal Processing and Applications with
the TMS320C6713 and TMS320C6416 DSK is widely
accepted as the most extensive text available on the
hands-on teaching of Digital Signal Processing (DSP).
Now, it has been fully updated in this valuable Second
Edition to be compatible with the latest version (3.1) of
Texas Instruments Code Composer Studio (CCS)
development environment. Maintaining the original's
comprehensive, hands-on approach that has made it an
instructor's favorite, this new edition also features: Added
program examples that illustrate DSP concepts in realtime and in the laboratory Expanded coverage of analog
input and output New material on frame-based
processing A revised chapter on IIR, which includes a
number of floating-point example programs that explore
IIR filters more comprehensively More extensive
coverage of DSP/BIOS All programs listed in the
text—plus additional applications—which are available on
a companion CD-ROM No other book provides such an
extensive or comprehensive set of program examples to
aid instructors in teaching DSP in a laboratory using
audio frequency signals—making this an ideal text for
DSP courses at the senior undergraduate and
postgraduate levels. It also serves as a valuable
resource for researchers, DSP developers, business
managers, and technology solution providers who are
looking for an overview and examples of DSP algorithms
implemented using the TMS320C6713 and
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TMS320C6416 DSK.
The TMS320C6x is Texas Instrument's next generation
DSP found in over 60 percent of wireless devices from
leading manufacturers such as Ericsson, Nokia, Sony,
and Handspring Author has many years experience
working with the TI line of TMS DSPs and his books are
based on courses and seminars given at TI sponsored
meetings All programs listed in the text will be available
on the Wiley FTP site In addition to its wireless
applications, the TMS DSP is tailored to enable a new
generation of Internet media entertainment appliances
A practical and accessible guide to understanding digital
signal processing Introduction to Digital Signal
Processing and Filter Design was developed and finetuned from the author's twenty-five years of experience
teaching classes in digital signal processing. Following a
step-by-step approach, students and professionals
quickly master the fundamental concepts and
applications of discrete-time signals and systems as well
as the synthesis of these systems to meet specifications
in the time and frequency domains. Striking the right
balance between mathematical derivations and theory,
the book features: * Discrete-time signals and systems *
Linear difference equations * Solutions by recursive
algorithms * Convolution * Time and frequency domain
analysis * Discrete Fourier series * Design of FIR and IIR
filters * Practical methods for hardware implementation A
unique feature of this book is a complete chapter on the
use of a MATLAB(r) tool, known as the FDA (Filter
Design and Analysis) tool, to investigate the effect of
finite word length and different formats of quantization,
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different realization structures, and different methods for
filter design. This chapter contains material of practical
importance that is not found in many books used in
academic courses. It introduces students in digital signal
processing to what they need to know to design digital
systems using DSP chips currently available from
industry. With its unique, classroom-tested approach,
Introduction to Digital Signal Processing and Filter
Design is the ideal text for students in electrical and
electronic engineering, computer science, and applied
mathematics, and an accessible introduction or refresher
for engineers and scientists in the field.
The book is suitable to be used as a one-semester
senior-level course for the undergraduate engineering
technology program including electronics, computer, and
biomedical engineering technologies. However, the book
could also be useful as a reference for undergraduate
engineering students, science students, and practicing
engineers.
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 architecture of modern embedded computing
systems that drive mobile devices. The book offers a
comprehensive view of developing a framework for
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embedded systems-on-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
"This book provides a clear understanding of the
principles of signal processing of radiation detectors. It is
designed to be a stand-alone book and no extensive preknowledge of electronics is assumed. To this end, the
characteristics of pulses from various types of detectors
are emphasized and an overview is given on the basic
concepts required to understand detectors signal
processing systems and pulse processing techniques.
The author covers all important aspects of signal
processing including energy spectroscopy, timing,
position-sensing, pulse-shape discrimination and
radiation intensity measurement. By reading this book,
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researchers, engineers, and graduate students working
in disciplines such as nuclear physics and engineering,
environmental and biomedical engineering, medical
physics and radiological science will have the knowledge
to optimize available systems or to setup their own
experiments"-A practical guide to using the TMS320C31 DSP Starter
Kit With applications and demand for high-performing
digital signalprocessors expanding rapidly, it is becoming
increasingly importantfor today's students and practicing
engineers to master real-timedigital signal processing
(DSP) techniques. Digital Signal Processing: Laboratory
Experiments Using C and theTMS320C31 DSK offers
users a practical--and economicalm--approachto
understanding DSP principles, designs, and
applications.Demonstrating Texas Instruments' (TI) stateof-the-art, low-pricedDSP Starter Kit (DSK), this book
clearly illustrates and integratespractical aspects of realtime DSP implementation techniques andcomplex DSP
concepts into lab exercises and experiments.
TI'sTMS320C31 digital signal processor provides
substantial performancebenefits for designs that have
floating-point capabilitiessupported by high-level
language compilers. Most chapters begin with a
theoretical discussion followed byrepresentative
examples. With numerous programming examples
usingTMS320C3x and C code included on disk, this easyto-read text: * Covers DSK tools, the architecture, and
instructions for theTMS320C31 processor * Illustrates
input and output * Introduces the z-transform * Discusses
finite impulse response (FIR) filters, including theeffect of
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window functions * Covers infinite impulse response (IIR)
filters * Discusses the development and implementation
of the fast Fouriertransform (FFT) * Examines utility of
adaptive filters for differentapplications Bridging the gap
between theory and application, this bookfurnishes a
solid foundation for DSP lab or project design coursesfor
students and serves as a welcome, practically oriented
tutorialin the latest DSP techniques for working
professionals.
This book constitutes the refereed proceedings of the 7th
International Conference on Artificial Immune Systems,
ICARIS 2008, held in Phuket, Thailand, in August 2008.
The 40 revised full papers presented were carefully
reviewed and selected from 67 submissions. The papers
are organized in topical sections on computational
immunology, applied AIS, and theoretical AIS. Position
papers and conceptual papers are also included.
In addition to its thorough coverage of DSP design and
programming techniques, Smith also covers the
operation and usage of DSP chips. He uses Analog
Devices' popular DSP chip family as design examples.
Covers all major DSP topics Full of insider information
and shortcuts Basic techniques and algorithms explained
without complex numbers
Digital Signal ProcessingA Practical ApproachPearson
Education

Window functions—otherwise known as weighting
functions, tapering functions, or apodization
functions—are mathematical functions that are zerovalued outside the chosen interval. They are well
established as a vital Page
part9/24of digital signal
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processing. Window Functions and their Applications
in Signal Processing presents an exhaustive and
detailed account of window functions and their
applications in signal processing, focusing on the
areas of digital spectral analysis, design of FIR
filters, pulse compression radar, and speech signal
processing. Comprehensively reviewing previous
research and recent developments, this book:
Provides suggestions on how to choose a window
function for particular applications Discusses Fourier
analysis techniques and pitfalls in the computation of
the DFT Introduces window functions in the
continuous-time and discrete-time domains
Considers two implementation strategies of window
functions in the time- and frequency domain
Explores well-known applications of window
functions in the fields of radar, sonar, biomedical
signal analysis, audio processing, and synthetic
aperture radar
Now readers can focus on the development,
implementation, and application of modern DSP
techniques with the new DIGITAL SIGNAL
PROCESSING USING MATLAB, 3E. Written using
an engaging informal style, this edition inspires
readers to become actively involved with each topic.
Every chapter starts with a motivational section that
highlights practical examples and challenges that
readers can solve using techniques covered in the
chapter. Each chapter concludes with a detailed
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case study example, chapter summary, and a
generous selection of practical problems crossreferenced to sections within the chapter. Important
Notice: Media content referenced within the product
description or the product text may not be available
in the ebook version.
All the design and development inspiration and
direction an digital engineer needs in one
blockbuster book! Kenton Williston, author,
columnist, and editor of DSP DesignLine has
selected the very best digital signal processing
design material from the Newnes portfolio and has
compiled it into this volume. The result is a book
covering the gamut of DSP design'from design
fundamentals to optimized multimedia
techniques'with a strong pragmatic emphasis. In
addition to specific design techniques and practices,
this book also discusses various approaches to
solving DSP design problems and how to
successfully apply theory to actual design tasks. The
material has been selected for its timelessness as
well as for its relevance to contemporary embedded
design issues. CONTENTS: Chapter 1 ADCs, DACs,
and Sampling Theory Chapter 2 Digital Filters
Chapter 3 Frequency Domain Processing Chapter 4
Audio Coding Chapter 5 Video Processing Chapter 6
Modulation Chapter 7 DSP Hardware Options
Chapter 8 DSP Processors and Fixed-Point
Arithmetic Chapter 9 Code Optimization and
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Resource Partitioning Chapter 10 Testing and
Debugging DSP Systems *Hand-picked content
selected by Kenton Williston, Editor of DSP
DesignLine *Proven best design practices for image,
audio, and video processing *Case histories and
design examples get you off and running on your
current project
Quickly Engages in Applying Algorithmic Techniques
to Solve Practical Signal Processing Problems With
its active, hands-on learning approach, this text
enables readers to master the underlying principles
of digital signal processing and its many applications
in industries such as digital television, mobile and
broadband communications, and medical/scientific
devices. Carefully developed MATLAB® examples
throughout the text illustrate the mathematical
concepts and use of digital signal processing
algorithms. Readers will develop a deeper
understanding of how to apply the algorithms by
manipulating the codes in the examples to see their
effect. Moreover, plenty of exercises help to put
knowledge into practice solving real-world signal
processing challenges. Following an introductory
chapter, the text explores: Sampled signals and
digital processing Random signals Representing
signals and systems Temporal and spatial signal
processing Frequency analysis of signals Discretetime filters and recursive filters Each chapter begins
with chapter objectives and an introduction. A
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summary at the end of each chapter ensures that
one has mastered all the key concepts and
techniques before progressing in the text. Lastly,
appendices listing selected web resources, research
papers, and related textbooks enable the
investigation of individual topics in greater depth.
Upon completion of this text, readers will understand
how to apply key algorithmic techniques to address
practical signal processing problems as well as
develop their own signal processing algorithms.
Moreover, the text provides a solid foundation for
evaluating and applying new digital processing
signal techniques as they are developed.
Digital Signal Processing, Second Edition enables
electrical engineers and technicians in the fields of
biomedical, computer, and electronics engineering to
master the essential fundamentals of DSP principles
and practice. Many instructive worked examples are
used to illustrate the material, and the use of
mathematics is minimized for easier grasp of
concepts. As such, this title is also useful to
undergraduates in electrical engineering, and as a
reference for science students and practicing
engineers. The book goes beyond DSP theory, to
show implementation of algorithms in hardware and
software. Additional topics covered include adaptive
filtering with noise reduction and echo cancellations,
speech compression, signal sampling, digital filter
realizations, filter design, multimedia applications,
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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
This book clearly explains digital signal processing
principles and shows how they can be used to build
DSP systems. The aim is to give enough insight and
practical guidance to enable an engineer to construct
DSP systems. The book's programs are written in C,
the language used in DSP.
Introduction to Digital Signal Processing covers the
basic theory and practice of digital signal processing
(DSP) at an introductory level. As with all volumes in
the Essential Electronics Series, this book retains
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the unique formula of minimal mathematics and
straightforward explanations. The author has
included examples throughout of the standard
software design package, MATLAB and screen
dumps are used widely throughout to illustrate the
text. Ideal for students on degree and diploma level
courses in electric and electronic engineering,
'Introduction to Digital Signal Processing' contains
numerous worked examples throughout as well as
further problems with solutions to enable students to
work both independently and in conjunction with their
course. Assumes only minimum knowledge of
mathematics and electronics Concise and written in
a straightforward and accessible style Packed with
worked examples, exercises and self-assesment
questions
This book is a tutorial on digital techniques for waveform
generation, digital filters, and digital signal processing
tools and techniques The typical chapter begins with
some theoretical material followed by working examples
and experiments using the TMS320C6713-based
DSPStarter Kit (DSK) The C6713 DSK is TI's newest
signal processor based on the C6x processor (replacing
the C6711 DSK)
LabVIEW (Laboratory Virtual Instrumentation
Engineering Workbench) developed by National
Instruments is a graphical programming environment. Its
ease of use allows engineers and students to streamline
the creation of code visually, leaving time traditionally
spent on debugging for true comprehension of DSP. This
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book is perfect for practicing engineers, as well as
hardware and software technical managers who are
familiar with DSP and are involved in system-level
design. With this text, authors Kehtarnavaz and Kim
have also provided a valuable resource for students in
conventional engineering courses. The integrated lab
exercises create an interactive experience which
supports development of the hands-on skills essential for
learning to navigate the LabVIEW program. Digital Signal
Processing System-Level Design Using LabVIEW is a
comprehensive tool that will greatly accelerate the DSP
learning process. Its thorough examination of LabVIEW
leaves no question unanswered. LabVIEW is the
program that will demystify DSP and this is the book that
will show you how to master it. * A graphical
programming approach (LabVIEW) to DSP system-level
design * DSP implementation of appropriate components
of a LabVIEW designed system * Providing system-level,
hands-on experiments for DSP lab or project courses
Covering everything from signal processing algorithms to
integrated circuit design, this complete guide to digital
front-end is invaluable for professional engineers and
researchers in the fields of signal processing, wireless
communication and circuit design. Showing how theory
is translated into practical technology, it covers all the
relevant standards and gives readers the ideal design
methodology to manage a rapidly increasing range of
applications. Step-by-step information for designing
practical systems is provided, with a systematic
presentation of theory, principles, algorithms, standards
and implementation. Design trade-offs are also included,
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as are practical implementation examples from realworld systems. A broad range of topics is covered,
including digital pre-distortion (DPD), digital upconversion (DUC), digital down-conversion (DDC) and
DC-offset calibration. Other important areas discussed
are peak-to-average power ratio (PAPR) reduction, crest
factor reduction (CFR), pulse-shaping, image rejection,
digital mixing, delay/gain/imbalance compensation, error
correction, noise-shaping, numerical controlled oscillator
(NCO) and various diversity methods.
The book provides a comprehensive exposition of all
major topics in digital signal processing (DSP). With
numerous illustrative examples for easy understanding of
the topics, it also includes MATLAB-based examples
with codes in order to encourage the readers to become
more confident of the fundamentals and to gain insights
into DSP. Further, it presents real-world signal
processing design problems using MATLAB and
programmable DSP processors. In addition to problems
that require analytical solutions, it discusses problems
that require solutions using MATLAB at the end of each
chapter. Divided into 13 chapters, it addresses many
emerging topics, which are not typically found in
advanced texts on DSP. It includes a chapter on
adaptive digital filters used in the signal processing
problems for faster acceptable results in the presence of
changing environments and changing system
requirements. Moreover, it offers an overview of
wavelets, enabling readers to easily understand the
basics and applications of this powerful mathematical
tool for signal and image processing. The final chapter
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explores DSP processors, which is an area of growing
interest for researchers. A valuable resource for
undergraduate and graduate students, it can also be
used for self-study by researchers, practicing engineers
and scientists in electronics, communications, and
computer engineering as well as for teaching one- to twosemester courses.
Intended as a text for three courses—Signals and
Systems, Digital Signal Processing (DSP), and DSP
Architecture—this comprehensive book now in its Third
Edition, continues to provide a thorough understanding
of digital signal processing, beginning from the
fundamentals to the implementation of algorithms on a
digital signal processor. This Edition includes Assembly,
C and real time C programs for TMS 320C54XX and
320C6713 processor, which are useful to conduct a
laboratory course in Digital Signal Processing. Besides,
many existing chapters are modified substantially to
widen the coverage of the book. Primarily designed for
undergraduate students of Electronics and
Communication Engineering, Electronics and
Instrumentation Engineering, Electrical and Electronics
Engineering, Instrumentation and Control Engineering,
Computer Science and Information Science, this text will
also be useful for advanced digital signal processing and
real time digital signal processing courses of
postgraduate programmes.
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
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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 multisampling 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 set of books represents a detailed compendium of
authoritative, research-based entries that define the
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contemporary state of knowledge on
technology"--Provided by publisher.

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.
With emphasis on the practical applications of signal
processing, this book is designed for upper division
engineering & computer sciences students as well
as practicing engineers.
Digital Signal Processing: Concepts and
Applications, second edition covers the basic
principles and operation of DSP devices. Its aim is to
give the student the essentials of this mathematical
subject in a form that can be easily understood and
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assimilated. The text concentrates on discrete
systems, starting from digital filters and discrete
Fourier transforms. These are then extended into
adaptive filters and spectrum analysers with the
minimum of mathematical derivation, concentrating
on demonstrating the performance which is
achievable from these processors in
communications and radar system applications. This
new edition has been updated to include learning
outcomes and summaries and provide more
examples. The text has been completely redesigned
and is presented in a clear and easy-to-read style.
Key features: - Self assessment questions within the
text, with answers provided - Numerous practical
worked examples on processor design and
performance simulation - MATLAB® code for
animated simulations available to students via World
Wide Web access This textbook is appropriate for
undergraduate and MSc courses in signals and
systems and signal processing, and for professional
engineers who wish to have a simple, easy-to-read
reference book on DSP techniques.
This hands-on, laboratory driven textbook helps
readers understand principles of digital signal
processing (DSP) and basics of software-based
digital communication, particularly software-defined
networks (SDN) and software-defined radio (SDR).
In the book only the most important concepts are
presented. Each book chapter is an introduction to
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computer laboratory and is accompanied by
complete laboratory exercises and ready-to-go
Matlab programs with figures and comments
(available at the book webpage and running also in
GNU Octave 5.2 with free software packages),
showing all or most details of relevant algorithms.
Students are tasked to understand programs, modify
them, and apply presented concepts to recorded real
RF signal or simulated received signals, with
modelled transmission condition and hardware
imperfections. Teaching is done by showing
examples and their modifications to different realworld telecommunication-like applications. The book
consists of three parts: introduction to DSP (spectral
analysis and digital filtering), introduction to DSP
advanced topics (multi-rate, adaptive, model-based
and multimedia - speech, audio, video - signal
analysis and processing) and introduction to
software-defined modern telecommunication
systems (SDR technology, analog and digital
modulations, single- and multi-carrier systems,
channel estimation and correction as well as
synchronization issues). Many real signals are
processed in the book, in the first part - mainly
speech and audio, while in the second part - mainly
RF recordings taken from RTL-SDR USB stick and
ADALM-PLUTO module, for example captured IQ
data of VOR avionics signal, classical FM radio with
RDS, digital DAB/DAB+ radio and 4G-LTE digital
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telephony. Additionally, modelling and simulation of
some transmission scenarios are tested in software
in the book, in particular TETRA, ADSL and 5G
signals. Provides an introduction to digital signal
processing and software-based digital
communication; Presents a transition from digital
signal processing to software-defined
telecommunication; Features a suite of pedagogical
materials including a laboratory test-bed and
computer exercises/experiments .
Ground-penetrating radar (GPR) is a rapidly
developing field that has seen tremendous progress
over the past 15 years. The development of GPR
spans aspects of geophysical science, technology,
and a wide range of scientific and engineering
applications. It is the breadth of applications that has
made GPR such a valuable tool in the geophysical
consulting and geotechnical engineering industries,
has lead to its rapid development, and inspired new
areas of research in academia. The topic of GPR
has gone from not even being mentioned in
geophysical texts ten years ago to being the focus of
hundreds of research papers and special issues of
journals dedicated to the topic. The explosion of
primary literature devoted to GPR technology, theory
and applications, has lead to a strong demand for an
up-to-date synthesis and overview of this rapidly
developing field. Because there are specifics in the
utilization of GPR for different applications, a review
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of the current state of development of the
applications along with the fundamental theory is
required. This book will provide sufficient detail to
allow both practitioners and newcomers to the area
of GPR to use it as a handbook and primary
research reference. *Review of GPR theory and
applications by leaders in the field *Up-to-date
information and references *Effective handbook and
primary research reference for both experienced
practitioners and newcomers
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