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Frequency Modulated Continuous Wave (FMCW)
radars are a fast expanding area in radar technology
due to their stealth features, extremely high
resolutions, and relatively clutter free displays. This
groundbreaking resource offers engineers expert
guidance in designing narrowband FMCW radars for
surveillance, navigation, and missile seeking. It also
provides professionals with a thorough
understanding of underpinnings of this burgeoning
technology. Moreover, readers find detailed
coverage of the RF components that form the basis
of radar construction. Featuring clear examples, the
book presents critical discussions on key
applications. Practitioners learn how to use timesaving MATLAB® and SystemVue design software
to help them with their challenging projects in the
field. Additionally, this authoritative reference shows
engineers how to analyze FMCW radars of various
types, including missile seekers and missile
altimeters. Packed with over 600 equations, the book
presents discussions on key radar algorithms and
their implementation, as well as designing modern
radar to meet given operational requirements.
In planning a radar system, having the proper
mathematical modeling of propagation effects,
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clutter, and target statistics is essential. Radar
Systems Principles provides a strong theoretical
basis for the myriad of formulas and rules of thumb
required for analysis, conceptual design, and
performance evaluation of radar systems.
Mathematical derivations of formulas commonly
used by radar engineers are presented, with detailed
discussions of the assumptions behind these
expressions and their ranges of validity. These
principles are used in a wide range of radar
applications. Radar Systems Principles makes it
easy to understand the steps in calculating various
formulas and when and how these formulas are
used. A set of problems is provided for each chapter,
enabling you to check your progress in applying the
principles discussed in each section of the text.
There are more than 170 figures illustrating key
concepts. Numerous references to well-known books
on radar for coverage of practical design issues and
other specialized topics are given. Radar Systems
Principles is an ideal textbook for advanced
undergraduates and first-year graduate students and
also makes an excellent vehicle for self-study by
engineers wishing to enhance their understanding of
radar principles and their implication in actual
systems.
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
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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 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 realworld 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
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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.
This updated edition provides a solid understanding
of radar fundamentals and applications with far less
of the mathematical rigor and technical data
presented in engineering books for specialists.
Offering engineers a thorough examination of
special, more advanced aspects of digital wideband
receiver design, this practical book builds on
fundamental resources on the topic, helping you gain
a more comprehensive understanding of the subject.
This in-depth volume presents a detailed look at a
complete receiver design, including the encoder.
Moreover, it discusses the detection of exotic signals
and provides authoritative guidance on designing
receivers used in electronic warfare. From frequency
modulation and biphase shifting keys, to parameter
encoders in electronic warfare receivers and the use
of the simulation and probability density function to
predict the false alarm parameter, this book focuses
on critical topics and techniques that help you design
digital wideband receivers for top performance. The
authoritative reference is supported with over 310
illustrations and more than 180 equations.
Pace (Naval Postgraduate School) presents the
principles of radar design that enable a low
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probability of intercept (LPI) by a noncooperative
intercept receiver. The RF system uses complex
pulse compression CW waveforms, low side lobe
antennas, and power management techniques to
render itself virtually undetectable. The second part
of the textbook investigates three algorithms for
providing the intercept receiver with a processing
gain that is close to the radar's matched filter
processing gain, and quantifies their performance
with LPI waveforms. The CD-ROM contains
MATLAB code for evaluating the complex LPI radarreceiver interactions. Annotation : 2004 Book News,
Inc., Portland, OR (booknews.com).
Intended to provide accurate calculations of the
maximum detection range of a pulsed radar under a
variety of environmental conditions, involving thermal
noise, jamming, and all types of clutter. New features
of this version include file support, extensive help
screens, increased printer support, and numerous
small changes.
This book describes the key elements of the subject
of surface penetrating radar, and in general terms
the inter-relationship between those topics in
electromagnetism, soil science, geophysics and
signal processing which form part of its design.
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
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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 indepth breakdowns of radar 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.
Based on the classic Radar Range-Performance
Analysis from 1980, this practical volume extends
that work to ensure applicability of radar equations to
the design and analysis of modern radars. This
unique book helps you identify what information on
the radar and its environment is needed to predict
detection range. Moreover, it provides equations and
data to improve the accuracy of range calculations.
Page 6/19

Read Online Modern Radar System Analysis
Barton
You find detailed information on propagation effects,
methods of range calculation in environments that
include clutter, jamming and thermal noise, as well
as loss factors that reduce radar performance. This
invaluable book is supported with nearly 200
illustrations and over 430 equations.
The third book in the bestselling Artech House EW
100 series is dedicated entirely to the practical
aspects of electronic warfare against enemy
communication. From communications math (mainly
simple dB formulas), receiving systems, and signals,
to communications emitter location, interecept, and
jamming, this comprehensive volume covers all the
key topics in the field.
A thorough update to the Artech House classic
Modern Radar Systems Analysis, this reference is a
comprehensive and cohesive introduction to radar
systems design and performance estimation. It offers
you the knowledge you need to specify, evaluate, or
apply radar technology in civilian or military systems.
The book presents accurate detection range
equations that let you realistically estimate radar
performance in a variety of practical situations. With
its clear, easy-to-understand language, you quickly
learn the tradeoffs between choice of wavelength
and radar performance and see the inherent
advantages and limitations associated with each
radar band. You find modeling procedures to help
you analyze enemy systems or evaluate radar
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integrated into new weapon systems. The book
covers ECM and ECCM for both surveillance and
tracking to help you estimate the effects of active
and passive ECM, select hardware/software for
reconnaissance or jamming, and plan the operation
of EW systems. As radar systems evolve, this book
provides the equations needed to calculate and
evaluate the performance of the latest advances in
radar technology.
This popular series of tutorials, featured over a
period of years in the Journal of Electronic Defense,
is now available in a single volume. Organized into
chapters with new introductory and supplementary
material from the author, you get clear, concise and
well-illustrated examinations of critical topics such as
antenna parameters, receiver sensitivity, processing
tasks, and search strategies, LPI signals, jamming,
communication links, and simulation. The chapters
define key terms and explain how and why particular
technologies are relevant to electronic defense.
Detailed charts, diagrams and formulas give you the
practical knowledge you need to apply specific
techniques in the field.
A comprehensive and accessible introduction to
electronic warfare and defense systems. Description
of electronic defense systems and weapons
systems. Explains vulnerable parts of radar and the
limitations of weapons systems. Details
effectiveness of defense systems.
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This exciting new resource covers various emerging
applications of short range radars, including people counting
and tracking, gesture sensing, human activity recognition, airdrawing, material classification, object classification, vital
sensing by extracting features such as range-Doppler Images
(RDI), range-cross range images, Doppler Spectrogram or
directly feeding raw ADC data to the classifiers. The book
also presents how deep learning architectures are replacing
conventional radar signal processing pipelines enabling new
applications and results. It describes how deep convolutional
neural networks (DCNN), long-short term memory (LSTM),
feedforward networks, regularization, optimization algorithms,
connectionist This exciting new resource presents emerging
applications of artificial intelligence and deep learning in shortrange radar. The book covers applications ranging from
industrial, consumer space to emerging automotive
applications. The book presents several human-machine
interface (HMI) applications, such as gesture recognition and
sensing, human activity classification, air-writing, material
classification, vital sensing, people sensing, people counting,
people localization and in-cabin automotive occupancy and
smart trunk opening. The underpinnings of deep learning are
explored, outlining the history of neural networks and the
optimization algorithms to train them. Modern deep
convolutional neural network (DCNN), popular DCNN
architectures for computer vision and their features are also
introduced. The book presents other deep learning
architectures, such as long-short term memory (LSTM), autoencoders, variational auto-encoders (VAE), and generative
adversarial networks (GAN). The application of human activity
recognition as well as the application of air-writing using a
network of short-range radars are outlined. This book
demonstrates and highlights how deep learning is enabling
several advanced industrial, consumer and in-cabin
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applications of short-range radars, which weren't otherwise
possible. It illustrates various advanced applications, their
respective challenges, and how they are been addressed
using different deep learning architectures and algorithms.
A software that offers radar and electronic warfare engineers
a tool for solving the radar equation for the maximum range at
which a radar can achieve target detection under conditions
of various interference sources, such as thermal noise,
surface clutter, precipitation, chaff, and jamming.
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
This revised and updated edition offers complete and up-todate coverage of modern radar systems, including new
material on accuracy, resolution, and convolution and
correlation. The book features more than 540 illustrations
(drawn in Maple V) that offer a greater understanding of
various waveforms, and other two- and three-dimensional
functions, to help you more accurately analyze radar system
performance.
Modern Radar System AnalysisArtech House on Demand
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:
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Understand radar operations and design philosophy Know
how to select the radar parameters to meet the design req
An introduction to radar systems should ideally be selfcontained and hands-on, a combination lacking in most radar
texts. The first edition of Radar Systems Analysis and Design
Using MATLAB provided such an approach, and the second
edition continues in the same vein. This edition has been
updated, expanded, and reorganized to include advances in t

This authoritative, leading-edge resource gives you a
comprehensive overview of sample rate conversion
(SRC) and its applications in software configurable
radios. The book helps you understand the limits of
feasible systems for sample rate conversion, as well
as the limits of interpolation. You get sound advice
on selecting the appropriate types of SRC for
specific applications, and assistance in handling the
trade-off between hardware complexity and the clock
rate of a system. From an introduction to software
radio and a refresher on the fundamentals of
sampling and sample rate conversion, to discussions
on block signal processing and well-known and
novel structures for sample rate conversion, the
book offers you practical guidance that enables you
to quickly find solutions for your challenging projects
in the field. This first-of-its-kind reference concludes
with a list of questions that - when answered - helps
to design a system for sample rate conversion. Over
890 equations and 90 illustrations support key topics
throughout the book.
Detailed closed-loop bandwidth and transient
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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 problems,
making it useful for both novice and advanced radar
practitioners. Software will be available for download
on this page.
This book presents the basic principles, analyses,
design formulas, and characteristics of various finline configurations. You'll find summaries of
hundreds of rigorous formulas as well as
approximate closed-form expressions, which can be
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readily programmed to generate design data for any
structure. Discover millimeter-wave integrated
circuits and components realized using the various
fin-line techniques presented in the text, including
directional couplers, power dividers, attenuators,
detectors, modulators, and oscillators. An Artech
House bestseller!
The book give practical guidance in estimating the
effect of various signatures of new radar with target
recognition; evaluating and comparing the
effectiveness and complexity of recognition
algorithms before they are actually introduced into
radar; formulating requirements to radar subsystems
and evaluating their tolerances; and predicting future
radar performance. What's more, the book helps you
perform initial simulation of the recognition algorithm
in various conditions, where the practical receiving of
experimental data is restricted.
This new resource covers a wide range of content by
focusing on theorems and examples to explain key
concepts of signals and linear systems theory in
fewer than 300 pages. Readers will learn how to
compute the impulse response of an electronic
circuit, design a filter in the presence of colored
noise, and use the Z transform to design a digital
filter. The book covers transform theory and
statespace analysis and design. Stochastic systems
and signals, a topic that has become important
recently with the advent of renewable energy, is also
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presented. The Ergodic theorem is discussed in
detail, with specific, real world examples of its
application to renewable power and energy systems
as well as signal processing systems. The book also
provides a self-contained introduction to the theory
of probability. Written for the practicing engineer and
the student new to the subject, this comprehensive
guide includes links to literature and online
resources for the reader who wants additional
information. In addition to numerous worked
examples, this primer includes MATLAB® source
code to assist readers with their projects in the field.
Monopulse is a type of radar that sends additional
information in the signal in order to avoid problems
caused by rapid changes in signal strength.
Monopulse is resistant to jamming which is one of
the main reasons it is used in most radar systems
today. This updated and expanded edition of an
Artech House classic offers you a current and
comprehensive treatment of monopulse radar
principles, techniques, and applications. The Second
Edition features two brand new chapters, covering
monopulse countermeasures and countercountermeasures and monopulse for airborne radar
and homing seekers. This essential volume
categorizes and describes the various forms of
monopulse radar, and analyzes their capabilities and
limitations. The book also devotes considerable
space to monopulse circuits and hardware
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components, explaining their functions and
performance. This practical resource features
numerous photographs and illustrations drawn from
actual radar systems and components. This book
serves as a valuable reference for both experienced
radar engineers and those new to the field.
This book, Principles of Modern Radar, has as its
genesis a Georgia Tech short course of the same
title. This short course has been presented an nually
at Georgia Tech since 1969, and a very
comprehensive set of course notes has evolved
during that seventeen year period. The 1986 edition
of these notes ran to 22 chapters, and all of the
authors involved, except Mr. Barrett, were full time
members of the Georgia Tech research faculty. After
considerable encouragement from various persons
at the university and within the radar community, we
undertook the task of editing the course notes for
formal publication. The contents of the book that
ensued tend to be practical in nature, since each
contributing author is a practicing engineer or
scientist and each was selected to write on a topic
embraced by his area(s) of expertise. Prime
examples are Chaps. 2, 5, and 10, which were
authored by E. F. Knott, G. W. Ewell, and N. C.
Currie, respectively. Each of these three researchers
is rec ognized in the radar community as an expert in
the technical area that his chap ter addresses, and
each had already authored and published a major
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book on his subject. Several other contributing
authors, including Dr. Bodnar, Mr. Bruder, Mr.
Corriher, Dr. Reedy, Dr. Trebits, and Mr. Scheer,
also have major book publications to their credit.
Spacecraft Collision Avoidance Technology presents the
theory and practice of space collision avoidance. The
title gives models of time and space environment, their
impact on high-precision orbit prediction, considers
optimal orbit determination methods and models in
different warning stages, and establishes basic models
for warning and avoidance. Chapters present an outline
of spacecraft collision warning strategy, elaborate on the
basics of orbital calculation for collision avoidance,
consider space object detection technology, detail space
environment and object orbit, give a method for
spacecraft collision warning orbit calculation, and finally,
demonstrate a strategy for spacecraft collision warning
and avoidance.
Serving as a continuation of the bestselling book EW
101: A First Course in Electronic Warfare, this new
volume is a second book based on the popular tutorials
featured in the Journal of Electronic Defense. Without
delving into complex mathematics, this book lets you
understand important concepts central to EW, so you
gain a basic working knowledge of the technologies and
techniques deployed in today's EW systems.
Non-Line-of-Sight Radar is the first book on the new and
exciting area of detecting and tracking targets via radar
multipath without direct-line-of-sight (DLOS). This
revolutionary capability is finding new applications in the
tracking of objects in non-line-of-sight (NLOS) urban
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environments including detection and tracking of UAVs.
This book brings together for the first time all the
essential underpinnings and techniques required to
develop and field a viable NLOS radar. It presents many
examples, including electromagnetic radiation
propagation in urban NLOS environments, extracting
building location and morphology from readily available
terrain databases, predictive ray-tracing techniques, and
multi-target NLOS tracking. Readers will learn how to
apply radar to urban tracking that was previously
deemed impossible. The book shows how real-time
physics calculations can be incorporated into the radar
processor, and how existing radar hardware can be
adopted for non-line-of-sight radar use without major
upgrades. Including results from both high-fidelity,
physics-based simulations and actual flight test data, this
book establishes the efficacy of NLOS radar in practical
applications.
??????????????????,?????????????????,?????????????
???????????????
An excellent resource for engineers and technicians
alike, this practical design guide offers a comprehensive
and easy-to-understand overview of the most important
aspects and components of radio frequency equipment
and systems. The book applies theoretical fundamentals
to real-world issues, heavily relying on examples from
recent design projects. Key discussions include system
design schemes, circuits and components for system
evaluations and design, RF measurement
instrumentation, antennas and associated hardware, and
guidelines for purchasing test equipment. The book also
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serves as a valuable on-the-job training resources for
sales engineers and a graduate-level text for courses in
this area.
For most tracking applications the Kalman filter is reliable
and efficient, but it is limited to a relatively restricted
class of linear Gaussian problems. To solve problems
beyond this restricted class, particle filters are proving to
be dependable methods for stochastic dynamic
estimation. Packed with 867 equations, this cutting-edge
book introduces the latest advances in particle filter
theory, discusses their relevance to defense surveillance
systems, and examines defense-related applications of
particle filters to nonlinear and non-Gaussian problems.
With this hands-on guide, you can develop more
accurate and reliable nonlinear filter designs and more
precisely predict the performance of these designs. You
can also apply particle filters to tracking a ballistic object,
detection and tracking of stealthy targets, tracking
through the blind Doppler zone, bi-static radar tracking,
passive ranging (bearings-only tracking) of maneuvering
targets, range-only tracking, terrain-aided tracking of
ground vehicles, and group and extended object
tracking.
This cutting-edge resource introduces the basic concepts
of passive bistatic radar, such as bistatic geometry,
bistatic radar equation and analysis of different
illuminating signals. These techniques, although known
for almost a century, have not been developed
intensively for decades, mainly due to technical
limitations, but today, the passive radar concept can be
realized in practice, and is of great interest for military
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and civilian users. This book provides insight into
understanding the potential and limitations of passive
radar systems, as well as the differences between signal
processing in active and passive radar. Each of the
signal processing stages typically applied in passive
radar is described, including digital beamforming, clutter
removal, target detection, localization and tracking.
These concepts are illustrated with both simulated and
measured data along with examples of passive radar
systems. Correlation processing, which is crucial for
passive radar operation, is presented, as well as
practical approaches for calculating the cross-ambiguity
function. The problems of range and velocity-cell
migration are also introduced. The book analyzes and
compares different antenna array geometries to show
readers the appropriate solution for a particular scenario
of passive radar. Cartesian tracking is also presented,
based on the extended Kalman filter. Parallel and
sequential updating approaches are introduced and
compared. These concepts are illustrated with both
simulated and measured data along with examples of
passive radar systems, making this book useful for both
novice and advanced practitioners.
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