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This enhanced and fully revised 4th Edition of Radar and Electronic Warfare Principles for the
Non-specialist presents a comprehensive set of radar and electronic warfare principles
including many of the latest applications with the addition of new EW principles.
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), longshort term memory (LSTM), feedforward networks, regularization, optimization algorithms,
connectionist This exciting new resource presents emerging applications of artificial
intelligence and deep learning in short-range 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),
auto-encoders, 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 applications of shortrange 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 practical guide to the principles of radio communications for both civilian and military
applications In this book, the author covers both the civilian and military uses of technology,
focusing particularly on the applications of radio propagation and prediction. Divided into two
parts, the author introduces the basic theory of radio prediction before providing a step-by-step
explanation of how this theory can be translated into real-life applications. In addition, the book
presents up-to-date systems and methods to illustrate how these applications work in practice.
This includes systems working in the HF bands and SHF. Furthermore, the author examines
the performance of these systems, and also the effects of noise, interference and deliberate
jamming, as well as the performance of jamming, detection and intercept systems. Particular
attention is paid to the problems caused by Radio Controlled Improvised Explosive Devices
(RCIEDs). Key Features: A practical handbook on the topic of radio communications and
propagation Written by an expert in both the civilian and military applications of the technology
Focuses on methods such as radio and radar jamming, and radio-controlled improvised
explosive devices (IEDs) Contains problems and solutions to clarify key topics
Written by a prominent expert in the field, this updated and expanded second edition of an
Artech House classic includes the most recent breakthroughs in vital sign and gender
recognition via micro-radar, as well as covering basic principles of Doppler effect and microDoppler effect and describing basic applications of micro-Doppler signatures in radar. The
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book presents detailed procedures about how to generate and analyze micro-Doppler
signatures from radar signals. Readers will learn how to model and animate an object (such as
human, spinning top, rotating rotor blades) with movement, simulation of radar returns from the
object, and generating micro-Doppler signature. The book includes coverage of the Google
project “Soli”, which demonstrated the use of radar micro-Doppler effect to sense and
recognize micro motions of human hand gesture for controlling devices. It also discusses
noncontact detection of human vital sign (micro motions of breathing and heart beating) using
radar, another important application of radar micro-Doppler sensors. Detailed MATLAB source
codes for simulation of radar backscattering from targets with various motions are provided,
along with source codes for generating micro-Doppler signatures and analyzing characteristics
of targets.
The fourth book in the bestselling Artech House EW 100 series is dedicated to reviewing
legacy threats and discussing new threats which have arisen since Y2K in communications,
radar, and IR threats. Like its predecessors, EW 104 presents a series of highly informative
and easy-to-comprehend tutorials, along with insightful introductory and connective material
that helps you understand how each aspect fits together. This reference starts with a review of
the generalities of legacy threats, from the technical point of view, with a focus on what makes
the new threats more challenging. Readers are provided with details of threats in three major
areas -Communications, Radars, and IR Threats.
This revised and expanded second edition brings you to the cutting edge with new chapters on
LPI radar design, including over-the-horizon radar, random noise radar, and netted LPI radar.
You also discover critical LPI detection techniques, parameter extraction signal processing
techniques, and anti-radiation missile design strategies to counter LPI radar.
The Electronic Warfare Pocket Guide is the perfect companion for any user that needs to
access key definitions, concepts, and equations for their work in the field, lab, or even in
military theater of operations. While this concise guide fits in almost any pocket, it packs a real
punch by providing users the answers to real world electronic warfare problems that come up
every day in concept development, technique development, system design, system testing,
operational testing, mission planning and operations. It is especially useful (if combined with
training) for members of the military who are in combat and need to use EW techniques to
counter missile-strikes, improvised explosive devices, and other threats. This booklet could
usefully go into the pocket of every pilot, sailor, soldier and marine.
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This book is a printed edition of the Special Issue "Symmetry Measures on Complex
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Networks" that was published in Symmetry
Radio communications plays an increasingly critical and growing role in today's
electronic battlefield. Because more and more radio signals are deployed in electronic
warfare (EW) situations, determining which ones are friendly and which are enemy has
become more difficult and crucial. This book arms defense systems designers and
operators with the full array of traditional search mechanisms and advanced highresolution techniques for targeting radio signals deployed in electronic warfare. An
invaluable technical reference, the book helps professionals fully understand the
tradeoffs involved in designing EW target acquisition systems with less time and effort.
Moreover, practitioners learn how to establish optimum methods for acquiring
communication targets for exploitation or countermeasures. The book also serves as an
excellent text for graduate courses in electronic warfare.
The fifth book in the bestselling Artech House EW 100 series explores electronic
warfare (EW) in space. Practical problems – including intercept and jamming of hostile
signals transmitted from the Earth’s surface and the vulnerability of satellite links to
attack from the Earth’s surface are discussed. Spherical trigonometry is covered to
provide the background necessary to understand the scope of satellite problems. Orbit
mechanics, specifically the way the Earth and its satellites revolve around one another,
is also explained. The basics of radio propagation and how it applies to
communications Electronic Warfare are demonstrated, as well as the special
considerations that apply to radio transmission to and from an Earth satellite. Satellite
links and link vulnerability are discussed. Readers learn how to calculate the distance
over which a satellite can view as a function of its orbital parameters, how long the
satellite can see that point, and the frequency shift in signals received by the satellite or
an Earth based receiver. EW applications of orbit mechanics, satellite links, radio
propagation and link vulnerability. Written by an expert in the field, this book is useful
for technical and non-technical professionals.
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.
Real-time testing and simulation of open- and closed-loop radio frequency (RF)
systems for signal generation, signal analysis and digital signal processing require
deterministic, low-latency, high-throughput capabilities afforded by user reconfigurable
field programmable gate arrays (FPGAs). This comprehensive book introduces
LabVIEW FPGA, provides best practices for multi-FPGA solutions, and guidance for
developing high-throughput, low-latency FPGA based RF systems. Written by a
recognized expert with a wealth of real-world experience in the field, this is the first
book written on the subject of FPGAs for radar and other RF applications.
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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.
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 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 highly-anticipated second edition of the bestselling Cognitive Radar: The
Knowledge-Aided Fully Adaptive Approach, the first book on the subject, provides up-tothe-minute advances in the field of cognitive radar (CR). Adaptive waveform methods
are discussed in detail, along with optimum resource allocation and radar scheduling.
Chronicling the field of cognitive radar (CR), this cutting-edge resource provides an
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accessible introduction to the theory and applications of CR, and presents a
comprehensive overview of the latest developments in this emerging area. It covers
important breakthroughs in advanced radar systems, and offers new and powerful
methods for combating difficult clutter environments. You find details on specific
algorithmic and real-time high-performance embedded computing (HPEC)
architectures. This practical book is supported with numerous examples that clarify key
topics, and includes more than 370 equations.
This completely updated second edition of an Artech House classic provides a thorough
introduction to the basic principles of electromagnetic wave propagation of radio
frequencies in real-world conditions, fully updated by including new achievements in
theory and technology. It serves as an invaluable daily reference for practitioners in the
field and as a complete, organized text on the subject. This comprehensive resource
covers a wide range of essential topics, from the classification of radio waves,
electromagnetic wave theory, and antennas for RF radio links, to the impact of the earth
surface on the propagation of ground waves, atmospheric affects in radio wave
propagation, and radio wave reception. The book explores the propagation of the
ground radio waves, namely the waves that propagate in vicinity of the earth's surface
(e.g., guided by that interface), without involvement of any atmospheric effects.
Specifics of the high-frequency (HF) radio propagation due to reflections from
ionospheric layers is studied, based on commonly used models of the ionospheric
vertical profiles. Scattering of the radio waves of UHF and higher frequency bands from
the random variations of the tropospheric refraction index (from tiny air turbulences) are
also considered by using the principles of statistical radio-physics. Analysis of
propagation conditions on real propagation paths, including analysis of the power
budget of the VHF/UHF link to assure its stability (percentage of availability within
observation time frame), terrestrial, broadcast, mobile, and satellite RF links are
presented. The engineering design of the cellular networks, including LTE 4G, 5G and
upcoming higher generations is explored. HF propagation predictions for extremely longrange links design for commercial and military applications are explained. Packed with
examples and problems, this book provides a theoretical background for astrophysical,
aeronomy and geophysical instrumentation design.
the tutorials, this authoritative book features a complete set of problems with solutions."
--Book Jacket.
This book analyzes the security of critical infrastructures such as road, rail, water,
health, and electricity networks that are vital for a nation’s society and economy, and
assesses the resilience of these networks to intentional attacks. The book combines the
analytical capabilities of experts in operations research and management, economics,
risk analysis, and defense management, and presents graph theoretical analysis,
advanced statistics, and applied modeling methods. In many chapters, the authors
provide reproducible code that is available from the publisher’s website. Lastly, the
book identifies and discusses implications for risk assessment, policy, and insurability.
The insights it offers are globally applicable, and not limited to particular locations,
countries or contexts. Researchers, intelligence analysts, homeland security staff, and
professionals who operate critical infrastructures will greatly benefit from the methods,
models and findings presented. While each of the twelve chapters is self-contained,
taken together they provide a sound basis for informed decision-making and more
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effective operations, policy, and defense.
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EW 101 has been a popular column in the Journal of Electronic Defense for a number
of years. This compilation of tutorial articles from JED provides introductory level
electronic warfare instruction for students of the discipline.
This book details some of the major developments in the implementation of
compressive sensing in radio applications for electronic defense and warfare
communication use. It provides a comprehensive background to the subject and at the
same time describes some novel algorithms. It also investigates application value and
performance-related parameters of compressive sensing in scenarios such as direction
finding, spectrum monitoring, detection, and classification.
The era of mechanized warfare is rapidly giving way to the battle for information superiority
OCo enabled by electronic technologies that provide data for detailed analysis of enemy forces
and capabilities. Supported with over 400 four-color photographs and illustrations, this new
book is written and designed specifically to help non-specialists quickly understand the
complexities of Network Enabled Capability (NEC). It offers you expert guidance on how to
achieve information dominance throughout the battlespace by effectively employing the
technologies, concepts, and decision-making processes of network enabled warfare.Written in
clear, nontechnical language with minimum mathematics, the book explains how to use sensor
technologies, including radar and electronic warfare systems, to disseminate information to key
decision makers in timely and relevant manner. You learn how these technologies allow for the
effective acquisition and dissemination of intelligence, while denying the collection,
dissemination and use of intelligence by enemy forces.Providing a complete understanding of
the advantages and weaknesses of information warfare, this practical book shows you what
factors need to be taken into account when designing systems and equipment for use in a
network-enabled environment. Moreover, this forward-looking reference explores what
evolving requirements to consider for future air, land, and sea battlespace scenarios. This is an
extraordinarily valuable and useful resource for military staff, defense industry engineers and
managers, and government officials involved with defense funding decisions."
Featuring new and updated material referencing technological advances since the first edition,
the new edition of Preparing and Delivering Effective Technical Presentations is a unique
resource that helps you succeed as a technical professional. This book zeroes-in on practical
ways in which technical professionals can execute well-prepared, comprehensible, informationpacked technical briefings.
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This exciting new resource investigates the function of RF communication in electronic warfare
systems. The book provides in-depth coverage of how RF signals must be constructed to
perform jamming missions, which prevent a receiver from properly extracting a target signal.
Technical descriptions of oscillators and modulators, which generate the RF signals, are
presented and explored. Power supplies that generate adequate power for fueling high power
amplifiers are also described and their operations investigated. Oscillator basics, including
principles of oscillator operation, phase locked loop synthesizers and direct digital synthesis
are examined. Fundamentals of RF communications, including power supplies for RF power
amplifiers, are included, making it useful for both novice and advanced practitioners. Written by
a prominent expert in the field, this authoritative book is the first available that combines the
topics of electronic warfare and oscillator design and analysis.
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 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.
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 time-saving 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.
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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.
This comprehensive resource provides the latest information on digitization and
reconstruction (D&R) of analog signals in digital radios. Readers learn how to
conduct comprehensive analysis, concisely describe the major signal processing
procedures carried out in the radios, and demonstrate the dependence of these
procedures on the quality of D&R. The book presents and analyzes the most
promising and theoretically sound ways to improve the characteristics of D&R
circuits and illustrate the influence of these improvements on the capabilities of
digital radios. The book is intended to bridge the gap that exists between
theorists and practical engineers developing D&R techniques by introducing new
signal transmission and reception methods that can effectively utilize the unique
capabilities offered by novel digitization and reconstruction techniques.
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