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Simulation is integral to the successful design of modern radar systems, and
there is arguably no better software for this purpose than MATLAB. But software
and the ability to use it does not guarantee success. One must also: Understand
radar operations and design philosophy Know how to select the radar parameters
to meet the design req
This highly-anticipated second edition of an Artech House classic covers several
key radar analysis areas: the radar range equation, detection theory, ambiguity
functions, waveforms, antennas, active arrays, receivers and signal processors,
CFAR and chaff analysis. Readers will be able to predict the detection
performance of a radar system using the radar range equation, its various
parameters, matched filter theory, and Swerling target models. The performance
of various signal processors, single pulse, pulsed Doppler, LFM, NLFM, and
BPSK, are discussed, taking into account factors including MTI processing,
integration gain, weighting loss and straddling loss. The details of radar analysis
are covered from a mathematical perspective, with in-depth breakdowns of radar
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performance in the presence of clutter. Readers will be able to determine the
nose temperature of a multi-channel receiver as it is used in active arrays. With
the addition of three new chapters on moving target detectors, inverse synthetic
aperture radar (ISAR) and constant false alarm rate (CFAR) and new MATLAB
codes, this expanded second edition will appeal to the novice as well as the
experienced practitioner.
This comprehensive resource provides readers with the tools necessary to
perform analysis of various waveforms for use in radar systems. It provides
information about how to produce synthetic aperture (SAR) images by giving a
tomographic formulation and implementation for SAR imaging. Tracking filter
fundamentals, and each parameter associated with the filter and how each
affects tracking performance are also presented. Various radar cross section
measurement techniques are covered, along with waveform selection analysis
through the study of the ambiguity function for each particular waveform from
simple linear frequency modulation (LFM) waveforms to more complicated coded
waveforms. The text includes the Python tool suite, which allows the reader to
analyze and predict radar performance for various scenarios and applications.
Also provided are MATLAB® scripts corresponding to the Python tools. The
software includes a user-friendly graphical user interface (GUI) that provides
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visualizations of the concepts being covered. Users have full access to both the
Python and MATLAB source code to modify for their application. With examples
using the tool suite are given at the end of each chapter, this text gives readers a
clear understanding of how important target scattering is in areas of target
detection, target tracking, pulse integration, and target discrimination.
Detailed closed-loop bandwidth and transient response approach is a subject
rarely found in current literature. This innovative resource offers practical
explanations of closed-loop radar tracking techniques in range, Doppler and
angle tracking. To address analog closed loop trackers, a review of basic control
theory and modeling is included. In addition, control theory, radar receivers,
signal processors, and circuitry and algorithms necessary to form the signals
needed in a tracker are presented. Digital trackers and multiple target tracking
are also covered, focusing on g-h and g-h-k filters. Readers learn techniques for
modeling digital, closed-loop trackers. The radar circuitry/block diagrams
necessary for range, Doppler and angle tracking are presented and described,
with examples and simulations included. Factors such as noise and Swerling
type fluctuations are taken into account. In addition to numerous worked
examples, this approachable reference includes MATLAB® code associated with
analysis, simulations and figures. The book contains solutions to practical
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problems, making it useful for both novice and advanced radar practitioners.
Software will be available for download on this page.
This series will appeal to radar practitioners within military or government. The
first volume was written as a textbook for courses in radar systems and
technology and the second volume is aimed at practicing radar engineers and
graduate level students. The third volume is designed to serve as a selfcontained reference for those aiming to become experts in an advanced
technology or application area. POMR: Radar Applications Volume 3 includes
concise descriptions of the purposes, principal issues and radar methods found
in a wide variety of current radar types. POMR: Advanced Techniques Volume 2
is a professional reference for practicing engineers that provides a stepping stone
to advanced practice. POMR: Basic Principles Volume 1 focuses on 4 keys
areas; basic concepts, radar signal phenomenology, major subsystems of
modern radars and signal and data processing basics.
The most complete, current guide to the signal processing techniques essential
to advanced radar systems Fully updated and expanded, Fundamentals of Radar
Signal Processing, Second Edition, offers comprehensive coverage of the basic
digital signal processing techniques and technologies on which virtually all
modern radar systems rely, including target and interference models, matched
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filtering, waveform design, Doppler processing, threshold detection, and
measurement accuracy. The methods and interpretations of linear systems,
filtering, sampling, and Fourier analysis are used throughout to provide a unified
tutorial approach. End-of-chapter problems reinforce the material covered.
Developed over many years of academic and professional education, this
authoritative resource is ideal for graduate students as well as practicing
engineers. Fundamentals of Radar Signal Processing, Second Edition, covers:
Introduction to radar systems Signal models Pulsed radar data acquisition Radar
waveforms Doppler processing Detection fundamentals Measurements and
tracking Introduction to synthetic aperture imaging Introduction to beamforming
and space-time adaptive processing
The first book to present a systematic and coherent picture of MIMO radars Due
to its potential to improve target detection and discrimination capability, MultipleInput and Multiple-Output (MIMO) radar has generated significant attention and
widespread interest in academia, industry, government labs, and funding
agencies. This important new work fills the need for a comprehensive treatment
of this emerging field. Edited and authored by leading researchers in the field of
MIMO radar research, this book introduces recent developments in the area of
MIMO radar to stimulate new concepts, theories, and applications of the topic,
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and to foster further cross-fertilization of ideas with MIMO communications.
Topical coverage includes: Adaptive MIMO radar Beampattern analysis and
optimization for MIMO radar MIMO radar for target detection, parameter
estimation, tracking,association, and recognition MIMO radar prototypes and
measurements Space-time codes for MIMO radar Statistical MIMO radar
Waveform design for MIMO radar Written in an easy-to-follow tutorial style,
MIMO Radar Signal Processing serves as an excellent course book for graduate
students and a valuable reference for researchers in academia and industry.
Developed from the author's graduate-level courses, the first edition of this book
filled the need for a comprehensive, self-contained, and hands-on treatment of
radar systems analysis and design. It quickly became a bestseller and was
widely adopted by many professors. The second edition built on this successful
format by rearranging and updating
The subject of this book is theory, principles and methods used in radar algorithm
development with a special focus on automotive radar signal processing. In the
automotive industry, autonomous driving is currently a hot topic that leads to numerous
applications for both safety and driving comfort. It is estimated that full autonomous
driving will be realized in the next twenty to thirty years and one of the enabling
technologies is radar sensing. This book presents both detection and tracking topics
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specifically for automotive radar processing. It provides illustrations, figures and tables
for the reader to quickly grasp the concepts and start working on practical solutions.
The complete and comprehensive coverage of the topic provides both professionals
and newcomers with all the essential methods and tools required to successfully
implement and evaluate automotive radar processing algorithms.
This cutting-edge book is a clear and thorough exposition of signal-processing
fundamentals for communications and major sensing systems. Based on the
authorOCOs earlier book in this area, this revised and expanded resource offers you
expert guidance in the detection of optical, acoustic and radio-frequency signals in
noise. It covers digital filtering and parameter estimation, and helps you with problems
associated with radar system design, including search, tracking and measurement
ambiguity."
An up-to-date analysis of the SAR wavefront reconstruction signal theory and its digital
implementation With the advent of fast computing and digital information processing
techniques, synthetic aperture radar (SAR) technology has become both more powerful
and more accurate. Synthetic Aperture Radar Signal Processing with MATLAB
Algorithms addresses these recent developments, providing a complete, up-to-date
analysis of SAR and its associated digital signal processing algorithms. This book
introduces the wavefront reconstruction signal theory that underlies the best SAR
imaging methods and provides clear guidelines to system design, implementation, and
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applications in diverse areas-from airborne reconnaissance to topographic imaging of
ocean floors to surveillance and air traffic control to medical imaging techniques, and
numerous others. Enabling professionals in radar signal and image processing to use
synthetic aperture technology to its fullest potential, this work: * Includes M-files to
supplement this book that can be retrieved from The MathWorks anonymous FTP
server at ftp://ftp.mathworks.com/pub/books/soumekh * Provides practical examples
and results from real SAR, ISAR, and CSAR databases * Outlines unique properties of
the SAR signal that cannot be found in other information processing systems *
Examines spotlight SAR, stripmap SAR, circular SAR, and monopulse SAR modalities *
Discusses classical SAR processing issues such as motion compensation and radar
calibration
Novel deep learning approaches are achieving state-of-the-art accuracy in the area of
radar target recognition, enabling applications beyond the scope of human-level
performance. This book provides an introduction to the unique aspects of machine
learning for radar signal processing that any scientist or engineer seeking to apply
these technologies ought to be aware of.
This book presents the fundamentals of polarimetric radar remote sensing through
understanding wave scattering and propagation in geophysical media filled with
hydrometers and other objects. The text characterizes the physical, statistical, and
electromagnetic properties of hydrometers and establishes the relations between radar
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observables and physical state parameters. It introduces advanced remote sensing
techniques (such as polarimetric phased array radar) and retrieval methods for physical
parameters. The book also illustrates applications of polarimetric radar measurements
in hydrometer classification, particle size distribution retrievals, microphysical
parameterization, and weather quantification and forecast.
This rigorous text provides in-depth coverage of radar signal processing from a DSP
perspective, filling a gap in the literature. There are a number of good books on general
radar systems: Skolnik and Nathanson are the most popular. There are also good
monographs on advanced and specialty topics like synthetic aperture imaging. But
there is a large, practical gap between the qualitative system books and the advanced
DSP titles, and that is the slot this book fills.
Paperback reprint of one of the most respected classics in the history of engineering
publicationTogether with the reprint of Part I and the new Part IV, this will be the most
complete treatment of the subject availableProvides a highly-readable discussion of
Signal Processing and NoiseFeatures numerous problems and illustrations to help
promote understanding of the topicsContents are highly applicable to current systems
What This Book Is This book is about radar. It will teach you the essentials of radar, the
underlying principles. It is not like an engineering handbook which pro vides detailed
design equations without explaining either derivation or rationale. It is not like a
graduate school textbook which may be abstruse and esoteric to the point of
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incomprehensibility. And it is not like an anthology of popular magazine articles which
may be gaudy but superfi cial. It is an attempt to distill the very complex, rich
technology of radar into its fundamentals, tying them to the laws of nature on one end
and to the most modern and complex systems on the other. Who It's For If your work
requires you to supervise or meet as coequals with radar systems engineers or
designers, this book will allow you to understand them, to question them intelligently
and perhaps to provide them with a perspective (a dispassionate yet competent view)
that they lack. If you are trained in another discipline but have been made the man ager
of a radar project or a system program that has one or more radars as sub-systems,
this book will provide you with the tools you need, not only to give your team members
confidence, but also to make a substantive technical contribution yourself.

?The book gives an excellent theoretical and practical background of SAR in
general and specifically of spotlight SAR. The rich experience of the authors in
spotlight SAR processing is reflected by a very detailed summary of the
associated theory as well as a lot of SAR image examples. These images
illustrate the techniques described in the book and provide a valuable connection
to practice. This book can be highly recommended to all scientists and engineers
involved in SAR system design and SAR data evaluation.?---International Journal
of Electronics and Communications
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Digital Signal Processing 101: Everything You Need to Know to Get Started
provides a basic tutorial on digital signal processing (DSP). Beginning with
discussions of numerical representation and complex numbers and exponentials,
it goes on to explain difficult concepts such as sampling, aliasing, imaginary
numbers, and frequency response. It does so using easy-to-understand
examples with minimum mathematics. In addition, there is an overview of the
DSP functions and implementation used in several DSP-intensive fields or
applications, from error correction to CDMA mobile communication to airborne
radar systems. This book has been updated to include the latest developments in
Digital Signal Processing, and has eight new chapters on: Automotive Radar
Signal Processing Space-Time Adaptive Processing Radar Field Orientated
Motor Control Matrix Inversion algorithms GPUs for computing Machine Learning
Entropy and Predictive Coding Video compression Features eight new chapters
on Automotive Radar Signal Processing, Space-Time Adaptive Processing
Radar, Field Orientated Motor Control, Matrix Inversion algorithms, GPUs for
computing, Machine Learning, Entropy and Predictive Coding, and Video
compression Provides clear examples and a non-mathematical approach to get
you up to speed quickly Includes an overview of the DSP functions and
implementation used in typical DSP-intensive applications, including error
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correction, CDMA mobile communication, and radar systems
Since the publication of the second edition of "Introduction to Radar Systems,"
there has been continual development of new radar capabilities and continual
improvements to the technology and practice of radar. This growth has
necessitated the addition and updating of the following topics for the third edition:
digital technology, automatic detection and tracking, doppler technology, airborne
radar, and target recognition. The topic coverage is one of the great strengths of
the text. In addition to a thorough revision of topics, and deletion of obsolete
material, the author has added end-of-chapter problems to enhance the
"teachability" of this classic book in the classroom, as well as for self-study for
practicing engineers.
An essential task in radar systems is to find an appropriate solution to the
problems related to robust signal processing and the definition of signal
parameters. Signal Processing in Radar Systems addresses robust signal
processing problems in complex radar systems and digital signal processing
subsystems. It also tackles the important issue of defining signal parameters. The
book presents problems related to traditional methods of synthesis and analysis
of the main digital signal processing operations. It also examines problems
related to modern methods of robust signal processing in noise, with a focus on
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the generalized approach to signal processing in noise under coherent filtering. In
addition, the book puts forth a new problem statement and new methods to solve
problems of adaptation and control by functioning processes. Taking a systems
approach to designing complex radar systems, it offers readers guidance in
solving optimization problems. Organized into three parts, the book first
discusses the main design principles of the modern robust digital signal
processing algorithms used in complex radar systems. The second part covers
the main principles of computer system design for these algorithms and provides
real-world examples of systems. The third part deals with experimental
measurements of the main statistical parameters of stochastic processes. It also
defines their estimations for robust signal processing in complex radar systems.
Written by an internationally recognized professor and expert in signal
processing, this book summarizes investigations carried out over the past 30
years. It supplies practitioners, researchers, and students with general principles
for designing the robust digital signal processing algorithms employed by
complex radar systems.
A valuable resource for radar engineers and managers of all levels, this revised
edition provides an introduction to the capabilities and limitations of radar, as well
as a detailed advanced study of key radar signal processing topics. The book
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explains the concepts and theory of radar signal processing such as resolution,
ambiguities, antennas, waveforms, the theory of detecting targets in noise and/or
clutter, and tracking using data processing. It also presents equations for the
determination of maximum radar range in free space and as affected by multipath
and the horizon.
A self-contained approach to DSP techniques and applications in radar imaging
The processing of radar images, in general, consists of three major fields: Digital
Signal Processing (DSP); antenna and radar operation; and algorithms used to
process the radar images. This book brings together material from these different
areas to allow readers to gain a thorough understanding of how radar images are
processed. The book is divided into three main parts and covers: * DSP
principles and signal characteristics in both analog and digital domains,
advanced signal sampling, and interpolation techniques * Antenna theory
(Maxwell equation, radiation field from dipole, and linear phased array), radar
fundamentals, radar modulation, and target-detection techniques (continuous
wave, pulsed Linear Frequency Modulation, and stepped Frequency Modulation)
* Properties of radar images, algorithms used for radar image processing,
simulation examples, and results of satellite image files processed by RangeDoppler and Stolt interpolation algorithms The book fully utilizes the computing
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and graphical capability of MATLAB? to display the signals at various processing
stages in 3D and/or cross-sectional views. Additionally, the text is complemented
with flowcharts and system block diagrams to aid in readers' comprehension.
Digital Signal Processing Techniques and Applications in Radar Image
Processing serves as an ideal textbook for graduate students and practicing
engineers who wish to gain firsthand experience in applying DSP principles and
technologies to radar imaging.
Offering radar-related software for the analysis and design of radar waveform
and signal processing, Radar Signal Analysis and Processing Using MATLAB®
provides a comprehensive source of theoretical and practical information on
radar signals, signal analysis, and radar signal processing with companion
MATLAB® code. After an overview of radar systems operation and design, the
book reviews elements of signal theory relevant to radar detection and radar
signal processing, along with random variables and processes. The author then
presents the unique characteristic of the matched filter and develops a general
formula for the output of the matched filter that is valid for any waveform. He
analyzes several analog waveforms, including the linear frequency modulation
pulse and stepped frequency waveforms, as well as unmodulated pulse-train,
binary, polyphase, and frequency codes. The book explores radar target
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detection and pulse integration, emphasizing the constant false alarm rate. It also
covers the stretch processor, the moving target indicator, radar Doppler
processing, beamforming, and adaptive array processing. Using configurable
MATLAB code, this book demonstrates how to apply signal processing to radar
applications. It includes many examples and problems to illustrate the practical
application of the theory.
Advances in DSP (digital signal processing) have radically altered the design and
usage of radar systems -- making it essential for both working engineers as well
as students to master DSP techniques. This text, which evolved from the author's
own teaching, offers a rigorous, in-depth introduction to today's complex radar
DSP technologies. Contents: Introduction to Radar Systems * Signal Models *
Sampling and Quantization of Pulsed Radar Signals * Radar Waveforms * Pulse
Compression Waveforms * Doppler Processing * Detection Fundamentals *
Constant False Alarm Rate (CFAR) Detection * Introduction to Synthetic Aperture
Imaging
Here's a unique new resource that offers you a solid understanding of the fundamental
theory, operation principles and applications of short-range frequency modulated
continuous wave (FM CW) radar. You learn how to choose the structural scheme of
short-range FM radar, and determine the optimal algorithm of useful signal processing
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necessary for ensuring the technical characteristic of radar. Moreover, this practical
reference shows you how to ensure the minimum level of radar signal parasitic
amplitude, calculate modulation signal distortion, and compensate for nonlinear
distortion.
The important and fascinating topics of radar enjoy an extensive audience in industry
and government but deserve more attention in undergraduate education to better
prepare graduating engineers to meet the demands of modern mankind. Radar is not
only one of the major applications of electronics and electromagnetic communications,
but it is also a mature scientific discipline with significant theoretical and mathematical
foundations that warrant an intellectual and educational challenge. Fundamental
Principles of Radar is a textbook providing a first exposure to radar principles. It
provides a broad concept underlying the basic principle of operations of most existing
radar systems and maintains a good balance of mathematical rigor to convince readers
without losing interest. The book provides an extensive exposition of the techniques
currently being used for radar system design, analysis, and evaluation. It presents a
comprehensive set of radar principles, including all features of modern radar
applications, with their underlying derivations using simple mathematics. Coverage is
limited to the main concepts of radar in order to present them in a systematic and
organized fashion. Topics are treated not as abstruse and esoteric to the point of
incomprehensibility, but the very complex and rich technology of radar is distilled into its
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fundamentals. The author’s emphasis is on clarity without sacrificing rigor and
completeness, thus making the book broad enough to satisfy a variety of backgrounds
and interests. Thorough documentation provides an unusual degree of completeness
for a textbook at this level, with interesting and sometimes thought-provoking content to
make the subject even more appealing. Key Features: Covers a wide range of topics in
radar systems Includes examples and exercises to reinforce the concepts presented
and explain their applications Provides self-contained chapters useful for readers
seeking selective topics Provides broad concepts underlying the basic principles of
operations of most types of radars in use today Includes documentation to lead to
further reading of interesting concepts and applications
Build your knowledge of SAR/ISAR imaging with this comprehensive and insightful
resource The newly revised Second Edition of Inverse Synthetic Aperture Radar
Imaging with MATLAB Algorithms covers in greater detail the fundamental and
advanced topics necessary for a complete understanding of inverse synthetic aperture
radar (ISAR) imaging and its concepts. Distinguished author and academician, Caner
Özdemir, describes the practical aspects of ISAR imaging and presents illustrative
examples of the radar signal processing algorithms used for ISAR imaging. The topics
in each chapter are supplemented with MATLAB codes to assist readers in better
understanding each of the principles discussed within the book. This new edition
incudes discussions of the most up-to-date topics to arise in the field of ISAR imaging
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and ISAR hardware design. The book provides a comprehensive analysis of advanced
techniques like Fourier-based radar imaging algorithms, and motion compensation
techniques along with radar fundamentals for readers new to the subject. The author
covers a wide variety of topics, including: Radar fundamentals, including concepts like
radar cross section, maximum detectable range, frequency modulated continuous
wave, and doppler frequency and pulsed radar The theoretical and practical aspects of
signal processing algorithms used in ISAR imaging The numeric implementation of all
necessary algorithms in MATLAB ISAR hardware, emerging topics on SAR/ISAR
focusing algorithms such as bistatic ISAR imaging, polarimetric ISAR imaging, and nearfield ISAR imaging, Applications of SAR/ISAR imaging techniques to other radar
imaging problems such as thru-the-wall radar imaging and ground-penetrating radar
imaging Perfect for graduate students in the fields of electrical and electronics
engineering, electromagnetism, imaging radar, and physics, Inverse Synthetic Aperture
Radar Imaging With MATLAB Algorithms also belongs on the bookshelves of practicing
researchers in the related areas looking for a useful resource to assist them in their dayto-day professional work.
This book is concerned with remote sensing based on the technology of imaging radar.
It assumes no prior knowledge of radar on the part of the reader, commencing with a
treatment of the essential concepts of microwave imaging and progressing through to
the development of multipolarisation and interferometric radar, modes which underpin
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contemporary applications of the technology. The use of radar for imaging the earth’s
surface and its resources is not recent. Aircraft-based microwave systems were
operating in the 1960s, ahead of optical systems that image in the visible and infrared
regions of the spectrum. Optical remote sensing was given a strong impetus with the
launch of the first of the Landsat series of satellites in the mid 1970s. Although the
Seasat satellite launched in the same era (1978) carried an imaging radar, it operated
only for about 12 months and there were not nearly so many microwave systems as
optical platforms in service during the 1980s. As a result, the remote sensing
community globally tended to develop strongly around optical imaging until Shuttle
missions in the early to mid 1980s and free-flying imaging radar satellites in the early to
mid 1990s became available, along with several sophisticated aircraft platforms. Since
then, and particularly with the unique capabilities and flexibility of imaging radar, there
has been an enormous surge of interest in microwave imaging technology. Unlike
optical imaging, understanding the theoretical underpinnings of imaging radar can be
challenging, particularly when new to the field.
This book is devoted to the emerging technology of noise waveform radar and its signal
processing aspects. It is a new kind of radar, which use noise-like waveform to
illuminate the target. The book includes an introduction to basic radar theory, starting
from classical pulse radar, signal compression, and wave radar. The book then
discusses the properties, difficulties and potential of noise radar systems, primarily for
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low-power and short-range civil applications. The contribution of modern signal
processing techniques to making noise radar practical are emphasized, and application
examples are given.
A text and general reference on the design and analysis of radarsignals As radar
technology evolves to encompass a growing spectrum ofapplications in military,
aerospace, automotive, and other sectors,innovations in digital signal processing have
risen to meet thedemand. Presenting a long overdue, up-to-date, dedicated resourceon
radar signals, the authors fill a critical gap in radartechnology literature. Radar Signals
features in-depth coverage of the most prevalentclassical and modern radar signals
used today, as well as newsignal concepts developed in recent years. Inclusion of key
MATLABsoftware codes throughout the book demonstrates how theydramatically
simplify the process of describing and analyzingcomplex signals. Topics covered
include: * Matched filter and ambiguity function concepts * Basic radar signals, with
both analytical and numericalanalysis * Frequency modulated and phase-coded pulses
* Complete discussion of band-limiting schemes * Coherent LFM pulse trains-the most
popular radar signal * Diversity in pulse trains, including stepped frequencypulses *
Continuous-wave signals * Multicarrier phase-coded signals Combining lucid
explanation, preferred signal tables, MATLAB codes,and problem sets in each chapter,
Radar Signals is an essentialreference for professionals-and a systematic tutorial for
anyseeking to broaden their knowledge base in this dynamic field.
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Radar, like most well developed areas, has its own vocabulary. Words like Doppler
frequency, pulse compression, mismatched filter, carrier frequency, in-phase, and
quadrature have specific meaning to the radar engineer. In fact, the word radar is
actually an acronym for RAdio Detection And Rang ing. Even though these words are
well defined, they can act as road blocks which keep people without a radar
background from utilizing the large amount of data, literature, and expertise within the
radar community. This is unfortunate because the use of digital radar processing
techniques has made possible the analysis of radar signals on many general purpose
digi tal computers. Of special interest are the surface mapping radars, such as the
Seasat and the shuttle imaging radars, which utilize a technique known as synthetic
aperture radar (SAR) to create high resolution images (pic tures). This data appeals to
cartographers, agronomists, oceanographers, and others who want to perform image
enhancement, parameter estima tion, pattern recognition, and other information
extraction techniques on the radar imagery. The first chapter presents the basics of
radar processing: techniques for calculating range (distance) by measuring round trip
propagation times for radar pulses. This is the same technique that sightseers use
when calculat ing the width of a canyon by timing the round trip delay using echoes. In
fact, the corresponding approach in radar is usually called the pulse echo technique.
Synthetic Aperture Radar Processing simply and methodically presents principles and
techniques of Synthetic Aperture Radar (SAR) image generation by analyzing its
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system transfer function. The text considers the full array of operation modes from strip
to scan, emphasizes processing techniques, enabling the design of operational SAR
codes. A simple example then follows. This book will be invaluable to all SAR scientists
and engineers working in the field. It may be used as the basis for a course on SAR
image generation or as a reference book on remote sensing. It contains a wide
spectrum of information presented with clarity and rigor.
This second volume, edited and authored by world leading experts, gives a review of the
principles, methods and techniques of important and emerging research topics and
technologies in communications and radar engineering. With this reference source you will:
Quickly grasp a new area of research Understand the underlying principles of a topic and its
application Ascertain how a topic relates to other areas and learn of the research issues yet to
be resolved Quick tutorial reviews of important and emerging topics of research in array and
statistical signal processing Presents core principles and shows their application Reference
content on core principles, technologies, algorithms and applications Comprehensive
references to journal articles and other literature on which to build further, more specific and
detailed knowledge Edited by leading people in the field who, through their reputation, have
been able to commission experts to write on a particular topic
Exploring the interrelation between information theory and signal processing theory, the book
contains a new algebraic approach to signal processing theory. Readers will learn this new
approach to constructing the unified mathematical fundamentals of both information theory and
signal processing theory in addition to new methods of evaluating quality indices of signal
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processing. The book discusses the methodology of synthesis and analysis of signal
processing algorithms providing qualitative increase of signal processing efficiency under
parametric and nonparametric prior uncertainty conditions. Examples are included throughout
the book to further emphasize new material.
Your cutting-edge introduction to radar signal processing—fully updated for the latest advances
This up-to-date guide provides in-depth coverage of the full breadth of foundational radar
signal processing methods of waveform design, Doppler processing, detection, tracking,
imaging, and adaptive processing from a digital signal processing perspective. The techniques
of linear systems, filtering, sampling, and Fourier analysis are used throughout to provide a
unified tutorial approach. Developed from the author’s extensive academic and professional
experience, Fundamentals of Radar Signal Processing, Third Edition has been revised and
updated throughout. Readers will find the solid foundations of earlier editions enhanced with
new material on such topics as keystone formatting, detection in spiky clutter, range migration
and backprojection imaging, virtual arrays, ground moving target indication, and many more.
Presents complete coverage of foundational digital radar signal processing techniques
Integrates linear FMCW techniques of emerging fields such as automotive radar with pulsed
methods Includes additional homework problems in all chapters Comes with an online suite of
answer keys, solutions manuals, tutorial MATLAB demos, and technical notes
A best-seller in its print version, this comprehensive CD-ROM reference contains unique, fully
searchable coverage of all major topics in digital signal processing (DSP), establishing an
invaluable, time-saving resource for the engineering community. Its unique and broad scope
includes contributions from all DSP specialties, including: telecommunications, computer
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engineering, acoustics, seismic data analysis, DSP software and hardware, image and video
processing, remote sensing, multimedia applications, medical technology, radar and sonar
applications
As well as being fully up-to-date, this book provides wider subject coverage than many other
radar books. The inclusion of a chapter on Skywave Radar, and full consideration of HF / OTH
issues makes this book especially relevant for communications engineers and the defence
sector. * Explains key theory and mathematics from square one, using case studies where
relevant * Designed so that mathematical sections can be skipped with no loss of continuity by
those needing only a qualitative understanding * Theoretical content, presented alongside
applications, and working examples, make the book suitable to students or others new to the
subject as well as a professional reference
Modern airborne and spaceborne imaging radars, known as synthetic aperture radars (SARs),
are capable of producing high-quality pictures of the earth's surface while avoiding some of the
shortcomings of certain other forms of remote imaging systems. Primarily, radar overcomes
the nighttime limitations of optical cameras, and the cloud- cover limitations of both optical and
infrared imagers. In addition, because imaging radars use a form of coherent illumination, they
can be used in certain special modes such as interferometry, to produce some unique
derivative image products that incoherent systems cannot. One such product is a highly
accurate digital terrain elevation map (DTEM). The most recent (ca. 1980) version of imaging
radar, known as spotlight-mode SAR, can produce imagery with spatial resolution that begins
to approach that of remote optical imagers. For all of these reasons, synthetic aperture radar
imaging is rapidly becoming a key technology in the world of modern remote sensing. Much of
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the basic `workings' of synthetic aperture radars is rooted in the concepts of signal processing.
Starting with that premise, this book explores in depth the fundamental principles upon which
the spotlight mode of SAR imaging is constructed, using almost exclusively the language,
concepts, and major building blocks of signal processing. Spotlight-Mode Synthetic Aperture
Radar: A Signal Processing Approach is intended for a variety of audiences. Engineers and
scientists working in the field of remote sensing but who do not have experience with SAR
imaging will find an easy entrance into what can seem at times a very complicated subject.
Experienced radar engineers will find that the book describes several modern areas of SAR
processing that they might not have explored previously, e.g. interferometric SAR for change
detection and terrain elevation mapping, or modern non-parametric approaches to SAR
autofocus. Senior undergraduates (primarily in electrical engineering) who have had courses in
digital signal and image processing, but who have had no exposure to SAR could find the book
useful in a one-semester course as a reference.
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