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Design Technology of Synthetic Aperture Radar - Jiaguo Lu 2019-08-26
An authoritative work on Synthetic Aperture Radar system engineering, with key focus on high resolution
imaging, moving target indication, and system engineering technology Synthetic Aperture Radar (SAR) is a
powerful microwave remote sensing technique that is used to create high resolution two or threedimensional representations of objects, such as landscapes, independent of weather conditions and sunlight
illumination. SAR technology is a multidisciplinary field that involves microwave technology, antenna
technology, signal processing, and image information processing. The use of SAR technology continues
grow at a rapid pace in a variety of applications such as high-resolution wide-swath observation, multiazimuth information acquisition, high-temporal information acquisition, 3-D terrain mapping, and image
quality improvement. Design Technology of Synthetic Aperture Radar provides detailed coverage of the
fundamental concepts, theories, technology, and design of SAR systems and sub-systems. Supported by the
author’s over two decades of research and practice experience in the field, this in-depth volume
systematically describes SAR design and presents the latest research developments. Providing examination
of all topics relevant to SAR—from radar and antenna system design to receiver technology and signal and
image information processing—this comprehensive resource: Provides wide-ranging, up-to-date
examination of all major topics related to SAR science, systems, and software Includes guidelines to
conduct grounding system designs and analysis Offers coverage of all SAR algorithm classes and detailed
SAR algorithms suitable for enabling software implementations Surveys SAR and computed imaging
literature of the last sixty years Emphasizes high resolution imaging, moving target indication, and system
engineering Design Technology of Synthetic Aperture Radar is indispensable for graduate students
majoring in SAR system design, microwave antenna, signal and information processing as well as engineers
and technicians involved in SAR system techniques.
Microwave and RF Product Applications - Mike Golio 2003-06-27
The field of microwave engineering has undergone a radical transformation in recent years, as commercial
wireless endeavors overtook defense and government work. The modern microwave and RF engineer must
be knowledgeable about customer expectations, market trends, manufacturing technologies, and factory
models to a degree that is unprecedented. Unf
Radar Systems Analysis and Design Using MATLAB Second Edition - Bassem R. Mahafza 2005-03-09
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An introduction to radar systems should ideally be self-contained 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 the field and to be more logical in sequence. Ideal for anyone
encountering the topic for the first time or for professionals in need of on-the-job reference, this book
features an abundance of MATLAB programs and code. Radar Systems Analysis and Design Using
MATLAB®, Second Edition presents the fundamentals and principles of radar along with enough rigorous
mathematical derivations to ensure that you gain a deep understanding. The author has extensively revised
chapters on radar cross-section and polarization, matched filter and radar ambiguity function, and radar
wave propagation. He also added information on topics such as PRN codes, multipath and refraction,
clutter and MTI processing, and high range resolution. With all MATLAB functions updated to reflect
version 7.0 and an expanded set of self-test problems, you will find this up-to-date text to be the most
complete treatment of radar available, providing the hands-on tools that will enrich your learning.
Adaptive Radar Resource Management - Peter Moo 2015-07-23
Radar Resource Management (RRM) is vital for optimizing the performance of modern phased array radars,
which are the primary sensor for aircraft, ships, and land platforms. Adaptive Radar Resource Management
gives an introduction to radar resource management (RRM), presenting a clear overview of different
approaches and techniques, making it very suitable for radar practitioners and researchers in industry and
universities. Coverage includes: RRM’s role in optimizing the performance of modern phased array radars
The advantages of adaptivity in implementing RRM The role that modelling and simulation plays in
evaluating RRM performance Description of the simulation tool Adapt_MFR Detailed descriptions and
performance results for specific adaptive RRM techniques The only book fully dedicated to adaptive RRM A
comprehensive treatment of phased array radars and RRM, including task prioritization, radar scheduling,
and adaptive track update rates Provides detailed knowledge of specific RRM techniques and their
performance
The RF and Microwave Handbook - Mike Golio 2000-12-20
The recent shift in focus from defense and government work to commercial wireless efforts has caused the
job of the typical microwave engineer to change dramatically. The modern microwave and RF engineer is
expected to know customer expectations, market trends, manufacturing technologies, and factory models to
a degree that is unprecedented in the
Small and Short-Range Radar Systems - Gregory L. Charvat 2014-04-04
Radar Expert, Esteemed Author Gregory L. Charvat on CNN and CBS Author Gregory L. Charvat appeared
on CNN on March 17, 2014 to discuss whether Malaysia Airlines Flight 370 might have literally flown
below the radar. He appeared again on CNN on March 20, 2014 to explain the basics of radar, and he
explored the hope and limitations of the technology involved in the search for Flight 370 on CBS on March
22, 2014. Get His Book Now Coupling theory with reality, from derivation to implementation of actual radar
systems, Small and Short-Range Radar Systems analyzes and then provides design procedures and working
design examples of small and short-range radar systems. Discussing applications from automotive to
through-wall imaging, autonomous vehicle, and beyond, the practical text supplies high-level descriptions,
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theoretical derrivations, back-of-envelope calculations, explanations of processing algorithms, and case
studies for each type of small radar system covered, including continuous wave (CW), ultrawideband (UWB)
impulse, linear frequency modulation (FM), linear rail synthetic aperture radar (SAR), and phased array.
This essential reference: Explains how to design your own radar devices Demonstrates how to process data
from small radar sensors Provides real-world, measured radar data to test algorithms before investing
development time Complete with downloadable MATLAB® scripts and actual radar measurements, Small
and Short-Range Radar Systems empowers you to rapidly develop small radar technology for your
application.
MIMO Radar Signal Processing - Jian Li 2008-10-10
The first book to present a systematic and coherent picture of MIMO radars Due to its potential to improve
target detection and discrimination capability, Multiple-Input 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, 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.
Radar Systems Analysis and Design Using MATLAB - Bassem R. Mahafza 2016-04-19
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
RF and Microwave Applications and Systems - Mike Golio 2018-10-03
This volume, RF and Microwave Applications and Systems, includes a wide range of articles that discuss RF
and microwave systems used for communication and radar and heating applications. Commercial, avionics,
medical, and military applications are addressed. An overview of commercial communications systems is
provided. Past, current, and emerging cellular systems, navigation systems, and satellite-based systems are
discussed. Specific voice and data commercial systems are investigated more thoroughly in individual
chapters that follow. Detailed discussions of military electronics, avionics, and radar (both military and
automotive) are provided in separate chapters. A chapter focusing on FR/microwave energy used for
therapeutic medicine is also provided. Systems considerations including thermal, mechanical, reliability,
power management, and safety are discussed in separate chapters. Engineering processes are also
explored in articles about corporate initiatives, cost modeling, and design reviews. The book closes with a
discussion of the underlying physics of electromagnetic propagation and interference. In addition to new
chapters on WiMAX and broadband cable, nearly every existing chapter features extensive updates and
several were completely rewritten to reflect the massive changes areas such as radio navigation and
electronic warfare.
Multifunction Array Radar - Sergio Sabatini 1994
This book details the advantages of MFAR main parameter design and guides you through parameter and
performance evaluation procedures. It presents practical design information on combinations of various
radar functions, clutter conditions, multipath, and transmitted waveform design when Doppler filters
adapted for clutter cancellation.
MATLAB Simulations for Radar Systems Design - Bassem R. Mahafza 2003-12-17
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
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Multifunction Array Radar - Dale R. Billetter 1989
This definitive book supplies the information needed to specify and design a multifunction array radar
system. With minimal mathematics, the book shows how radars smaller in aperture and power can meet
demands formerly conceived for the larger rotating and phased array radars.
Scientific and Technical Aerospace Reports - 1987-05
Low Radar Cross Section HIS-Based Phased Array - Hema Singh 2020-08-17
The design and development of low radar cross section (RCS) phased array has been a challenging subject
in stealth technology. The frequency selective surface elements act as absorbers in specific frequency band
and facilitate gain enhancement and reduction of antenna RCS. This book presents a comprehensive EM
design and analysis of such low-profile patch arrays with high impedance surface-based ground plane. It
explains how to determine radiation mode RCS of low-profile antenna arrays with arbitrary configurations.
Detailed descriptions of design, workflow of determining radiation and scattering behavior of antenna
arrays have been supported with schematics, tables, and illustrations. Aimed at engineers and researchers
for RCS, antenna engineers and graduate students in electrical engineering and electromagnetics, it •
Discusses both radiation and scattering features of both planar and conformal HIS-based low profile
antennas • Describes the theoretical background, design, simulations and analysis of low RCS phased array
in detail • Presents the physics behind the resultant radiation and scattering characteristics of designed
antenna array • Helps readers understand design and analysis of low RCS antenna array without any
degradation in its radiation performance • Includes figures, schematics and illustrations to provide
comprehensive descriptions of both radiation and scattering characteristics of phased arrays of different
configurations
Radar Hydrology - Yang Hong 2018-09-03
Radar Hydrology: Principles, Models, and Applications provides graduate students, operational forecasters,
and researchers with a theoretical framework and practical knowledge of radar precipitation estimation.
The only text on the market solely devoted to radar hydrology, this comprehensive reference: Begins with a
brief introduction to radar Focuses on the processing of radar data to arrive at accurate estimates of
rainfall Addresses advanced radar sensing principles and applications Covers radar technologies for
observing each component of the hydrologic cycle Examines state-of-the-art hydrologic models and their
inputs, parameters, state variables, calibration procedures, and outputs Discusses contemporary
approaches in data assimilation Concludes with methods, case studies, and prediction system design
Includes downloadable MATLAB® content Flooding is the #1 weather-related natural disaster worldwide.
Radar Hydrology: Principles, Models, and Applications aids in understanding the physical systems and
detection tools, as well as designing prediction systems.
A Study into the Design of Steerable Microphone Arrays - Chiong Ching Lai 2016-08-13
The book covers the design formulations for broadband beamformer targeting nearfield and farfield
sources. The book content includes background information on the acoustic environment, including
propagation medium, the array geometries, signal models and basic beamformer designs. Subsequently it
introduces design formulation for nearfield, farfield and mixed nearfield-farfield beamformers and extends
the design formulation into electronically steerable beamformers. In addition, a robust formulation is
introduced for all the designs mentioned.
Signals - 1979
Microstrip and Printed Antennas: Applications-Based Designs - Anil Pandey 2019-03-31
This comprehensive resource presents antenna fundamentals balanced with the design of printed antennas.
Over 70 antenna projects, along with design dimensions, design flows and antenna performance results are
discussed, including antennas for wireless communication, 5G antennas and beamforming. Examples of
smartphone antennas, MIMO antennas, aerospace and satellite remote sensing array antennas, automotive
antennas and radar systems and many more printed antennas for various applications are also included.
These projects include design dimensions and parameters that incorporate the various techniques used by
industries and academia. This book is intended to serve as a practical microstrip and printed antenna
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design guide to cover various real-world applications. All Antenna projects discussed in this book are
designed, analyzed and simulated using full-wave electromagnetic solvers. Based on several years of the
author’s research in antenna design and development for RF and microwave applications, this book offers
an in-depth coverage of practical printed antenna design methodology for modern applications.
Radar Systems Analysis and Design Using MATLAB - Bassem R. Mahafza 2022-03-29
The first edition of this ground-breaking and widely used book introduced a comprehensive textbook on
radar systems analysis and design providing hands-on experience facilitated by its companion MATLAB®
software. The book very quickly turned into a bestseller. Based on feedback provided by several users and
drawing from the author's own teaching experience, the 4th edition adopts a new approach. The
presentation in this edition takes the reader on a scientific journey whose major landmarks comprise the
different radar sub-systems and components. Along the way, the different relevant radar subsystems are
analyzed and discussed in great level of detail. Understanding the radar signal types and their associated
radar signal processing techniques are key to understating how radar systems function. Each chapter
provides the necessary mathematical and analytical coverage required for a sound understanding of radar
theory. Additionally, dedicated MATLAB® functions/programs enhance the understanding of the theory and
establish a means to perform radar system analysis and design trades. The software provides users with
numerous varieties of graphical outputs. Additionally, a complete set of MATLAB® code that generates all
plot and graphs found within the pages of this textbook are also available. All companion MATLAB® code
can be downloaded from the book’s web page. The 4th Edition: •Takes advantage of the new features
offered by MATLAB® 2021 release •Brings the text to a current state of the art •Incorporates much of the
feedback received from users using this book as a text and from practicing engineers; accordingly, several
chapters have been rewritten •Presents unique topics not found in other books •Maintains a
comprehensive and exhaustive presentation •Restructures the presentation to be more convenient for
course use. •Provides a post-course reference for engineering students as they enter the field •Offers a
companion solutions manual for instructors The 4th edition will serve as a valuable tool to students and
radar engineers by helping them better analyze and understand the many topics of radar systems. This
book is written primarily as a graduate-level textbook, although parts of it can be used as a senior level
course. A companion solutions manual has been developed for use by instructors.
Phased-Array Radar Design - Tom Jeffrey 2009-06-30
This book is a concise yet complete treatment of the relationship between mission-level requirements and
specific hardware and software requirements and capabilities. Although focusing on surface-based radars,
the material is general enough to serve as a useful addition to books currently available for this purpose.
Sensors for Automotive and Aerospace Applications - Shantanu Bhattacharya 2018-11-01
This volume covers the various sensors related to automotive and aerospace sectors, discussing their
properties as well as how they are realized, calibrated and deployed. Written by experts in the field, it
provides a ready reference to product developers, researchers and students working on sensor design and
fabrication, and provides perspective on both current and future research.
Advanced Array Systems, Applications and RF Technologies - Nicholas Fourikis 2000-05-31
Advanced Array Systems, Applications and RF Technologies adopts a holistic view of arrays used in radar,
electronic warfare, communications, remote sensing and radioastronomy. Radio frequency [RF] and
intermediate frequency [IF] signal processing is assuming a fundamental importance, owing to its
increasing ability to multiply a system's capabilities in a cost-effective manner. This book comprehensively
covers the important front-end RF subsystems of active phased arrays, so offering array designers new and
exciting opportunities in signal processing. This book: * provides an up to date record of existing systems
from different applications * explores array systems under development * bridges the gap between textbook
coverage of idealized phased arrays and practical knowledge of working phased arrays * recognises the
significance of cost to the realization of phased arrays * discusses future advances in the field that promise
to deliver even more affordable arrays ['intelligent' or self-focussing/-cohering arrays] Engineers and
scientists in the radar and RF technology industry will welcome the detailed description of array elements,
polarisers, T/R modules and beamformers in Advanced Array Systems, Applications and RF Technologies.
This book is also appropriate for postgraduate and advanced undergraduate students in electronic
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engineering, and for technical managers, researchers and students in the fields of radioastronomy and
remote sensing. This book is a volume in the Signal Processing and its Applications series, edited by
Richard Green and Truong Nguyen.
Phased Array Antennas - Robert C. Hansen 2009-11-19
An in-depth treatment of array phenomena and all aspects of phased array analysis and design Phased
Array Antennas, Second Edition is a comprehensive reference on the vastly evolving field of array antennas.
The Second Edition continues to provide an in-depth evaluation of array phenomena with a new emphasis
on developments that have occurred in the field over the past decade. The book offers the same detailed
coverage of all practical and theoretical aspects of phased arrays as the first edition, but it now includes:
New chapters on array-fed reflector antennas; connected arrays; and reflect arrays and retrodirective
arrays Brand-new coverage of artificial magnetic conductors, and Bode matching limitations A clear
explanation of the common misunderstanding of scan element pattern measurement, along with
appropriate equations In-depth coverage of finite array Gibbsian models, photonic feeding and time delay,
waveguide simulators, and beam orthogonality The book is complemented with a multitude of original
curves and tables that illustrate how particular behaviors were derived from the author's hundreds of
programs developed over the past forty years. Additionally, numerous computer design algorithms and
numerical tips are included throughout the book to help aid in readers' comprehension. Phased Array
Antennas, Second Edition is an ideal resource for antenna design engineers, radar engineers, PCS
engineers, and communications engineers, or any professional who works to develop radar and
telecommunications systems. It also serves as a valuable textbook for courses in phased array design and
theory at the upper-undergraduate and graduate levels.
Adaptive Antennas and Phased Arrays for Radar and Communications - Alan J. Fenn 2007-12-01
Based on the author's extensive research at MIT Lincoln Laboratory, this authoritative resource offers an
in-depth description of adaptive array design, emphasizing the RF characteristics, mutual coupling among
elements, and field testing methods. It provides you with proven techniques for challenging projects
involving radar, communication systems and antenna design. For the first time in any book, you find design
guidance on specialized types of arrays, using monopole radiating elements, slotted cylinders and
ultrawideband dipoles. Moreover, this unique book presents a focused near-field technique that quantifies
the far-field performance of large aperture radar systems and communication systems. The book presents
example prototype phased array antennas, including discussions on monopole phased arrays, finite and
infinite array analyses, measurements for planar arrays of monopole elements. Further, you get a detailed
explanation of focused near-field polarization characteristics of monopole arrays as related to adaptive
array testing in the near field. From the fundamentals of adaptive antennas and degrees of freedom for
multiple beam antennas and phased arrays… to a test bed monopole phased array and the planar near field
testing technique… to arrays of horizontally polarized loop-fed slotted cylinder antennas and ultrawideband
dipole arrays, this comprehensive book offers you invaluable, hands-on knowledge for your work in the
field.
Ultrawideband Phased Array Antenna Technology for Sensing and Communications Systems - Alan
J. Fenn 2015-04-10
Practical ultrawideband phased array technology used in airborne and ground-based systems applications.
Conformal Array Antenna Theory and Design - Lars Josefsson 2006-02-10
This is the first comprehensive treatment of conformal antenna arrays from an engineering perspective.
While providing a thorough foundation in theory, the authors of this publication provide a wealth of handson instruction for practical analysis and design of conformal antenna arrays. Thus, you get the knowledge
you need, alongside the practical know-how to design antennas that are integrated into such structures
aircrafts or skyscrapers.
Small and Short-Range Radar Systems - Gregory L. Charvat 2014-04-04
Radar Expert, Esteemed Author Gregory L. Charvat on CNN and CBS Author Gregory L. Charvat appeared
on CNN on March 17, 2014 to discuss whether Malaysia Airlines Flight 370 might have literally flown
below the radar. He appeared again on CNN on March 20, 2014 to explain the basics of radar, and he
explored the hope and limitations of the technology involved in the search for Flight 370 on CBS on March
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22, 2014. Get His Book Now Coupling theory with reality, from derivation to implementation of actual radar
systems, Small and Short-Range Radar Systems analyzes and then provides design procedures and working
design examples of small and short-range radar systems. Discussing applications from automotive to
through-wall imaging, autonomous vehicle, and beyond, the practical text supplies high-level descriptions,
theoretical derrivations, back-of-envelope calculations, explanations of processing algorithms, and case
studies for each type of small radar system covered, including continuous wave (CW), ultrawideband (UWB)
impulse, linear frequency modulation (FM), linear rail synthetic aperture radar (SAR), and phased array.
This essential reference: Explains how to design your own radar devices Demonstrates how to process data
from small radar sensors Provides real-world, measured radar data to test algorithms before investing
development time Complete with downloadable MATLAB® scripts and actual radar measurements, Small
and Short-Range Radar Systems empowers you to rapidly develop small radar technology for your
application.
FMCW Radar Design - M. Jankiraman 2018-07-31
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.
Systems Engineering of Phased Arrays - Rick Sturdivant 2018-11-30
Phased arrays, while traditionally used in radar systems, are now being used or proposed for use in internet
of things (IoT) networks, high-speed back haul communication, terabit-per-second satellite systems, 5G
mobile networks, and mobile phones. This book considers systems engineering of phased arrays and
addresses not only radar, but also these modern applications. It presents a system-level perspective and
approach that is essential for the successful development of modern phased arrays. Using practical
examples, this book helps solve problems often encountered by technical professionals. Thermal
management challenges, antenna element design issues, and architectures solutions are explored as well as
the benefits and challenges of digital beam forming. This book provides the information required to train
engineers to design and develop phased arrays and contains questions at the end of each chapter that
professors will find useful for instruction.
Antenna Arrays - Randy L. Haupt 2010-09-09
A comprehensive tutorial on the design and practical applications of antenna arrays An antenna array is an
assembly of antenna elements that maximizes a received or transmitted signal in a desired direction. This
practical book covers a wide range of antenna array topics that are becoming increasingly important in
wireless applications, with emphasis on array design, applications, and computer modeling. Each chapter in
Antenna Arrays builds upon the previous chapter, progressively addressing more difficult material.
Beginning with basic electromagnetics/antennas/antenna systems information, the book then deals with the
analysis and synthesis of arrays of point sources and their associated array factors. It presents a sampling
of different antenna elements that replace these point sources, then presents element configurations that
do not have to lie along a line or in a plane. The complex and difficult-to-predict interactions of elements
and electromagnetic waves are introduced, along with computer modeling and experiments that are
necessary for predicting the performance of arrays where mutual coupling is important. Then, various
approaches to getting signals to and from the array elements to a computer where the signal detection
takes place are explored, as are the numerical techniques behind smart antennas. The book emphasizes the
computational methods used in the design and analysis of array antennas. Also featured are signal
processing and numerical modeling algorithms, as well as pictures of antenna arrays and components
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provided by industry and government sources, with explanations of how they operate. Fully course-tested,
Antenna Arrays serves as a complete text in phased array design and theory for advanced undergraduateand graduate-level courses in electronics and communications, as well as a reference for practicing
engineers and scientists in wireless communications, radar, and remote sensing.
Electromagnetics and Antenna Technology - Alan J. Fenn 2017-12-31
Written by a leading expert in the field, this practical new resource presents the fundamentals of
electromagnetics and antenna technology. This book covers the design, electromagnetic simulation,
fabrication, and measurements for various types of antennas, including impedance matching techniques
and beamforming for ultrawideband dipoles, monopoles, loops, vector sensors for direction finding, HF
curtain arrays, 3D printed nonplanar patch antenna arrays, waveguides for portable radar, reflector
antennas, and other antennas. It explores the essentials of phased array antennas and includes detailed
derivations of important field equations, and a detailed formulation of the method of moments. This
resource exhibits essential derivations of equations, providing readers with a strong foundation of the
underpinnings of electromagnetics and antennas. It includes a complete chapter on the details of antenna
and electromagnetic test and measurement. This book explores details on 3D printed non-planar circular
patch array antenna technology and the design and analysis of a planar array-fed axisymmetric gregorian
reflector. The lumped-element impedance matched antennas are examined and include a look at an analytic
impedance matching solution with a parallel LC network. This book provides key insight into many aspects
of antenna technology that have broad applications in radar and communications.
MIMO Radar: Theory and Application - Jamie Bergin 2018-03-31
This comprehensive new resource provides in-depth and timely coverage of the underpinnings and latest
advances of MIMO radar. This book provides a comprehensive introduction to MIMO radar and
demonstrates it’s utility in real-world applications, then culminates with the latest advances in optimal and
adaptive MIMO radar for enhanced detection and target ID in challenging environments. Signal processing
prerequisites are explained, including radar signals, orthogonal waveforms, matched filtering, multichannel beam forming, and Doppler processing. This book discusses MIMO radar signal model, antenna
properties, system modeling and waveform alternatives. MIMO implantation challenges are covered,
including computational complexity, adaptive clutter mitigation, calibration and equalization, and hardware
constraints. Applications for GMTI radar, OTH radar, maritime radar, and automotive radar are explained.
The book offers an introduction to optimum MIMO radar and includes details about detection, clutter, and
target ID. Insight into adaptive MIMO radar and MIMO channel estimation is presented and techniques and
illustrative examples are given. Readers find exclusive flight testing data from DARPA. The breadth of
coverage in this all-inclusive resource makes it suitable for both practicing engineers and advanced
researchers. The book concludes with discussions on areas for future research.
Evaluation of the Multifunction Phased Array Radar Planning Process - National Research Council
2008-08-14
The Multifunction Phased Array Radar (MPAR) is one potentially cost-effective solution to meet the
surveillance needs and of several agencies currently using decades-old radar networks. These agencies
including the National Oceanic and Atmospheric Administration s (NOAA) National Weather Service (NWS),
the Federal Aviation Administration (FAA), the Department of Defense (DOD) and the Department of
Homeland Security (DHS) have many and varied requirements and possible applications of modern radar
technology. This book analyzes what is lacking in the current system, the relevant capabilities of phased
array technology, technical challenges, cost issues, and compares possible alternatives. Both specific and
overarching recommendations are outlined.
Active Electronically Scanned Arrays - Arik D. Brown 2021-12-14
In Active Electronically Scanned Arrays: Fundamentals and Applications, electromagnetics expert Dr. Arik
D. Brown delivers a foundational treatment of active electronically scanned arrays (AESAs) ideal for
engineering students and professionals. The distinguished author provides an overview of the primary
subsystems of an AESA and detailed explanations of key design concepts and fundamentals for subsystems,
including antenna array elements, transmit/receive modules, and beamformers. Performance results for
various AESA architectures often found in industry, including analog, subarrayed, and digital beamforming
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AESAs, are discussed. With a focus on practical knowledge and applications, Active Electronically Scanned
Arrays: Fundamentals and Applications offers an accessible overview of a technology critical to the
implementation of collision avoidance in cars, air surveillance radar, communication antennas, and defense
technologies. The book also includes: A thorough introduction to AESAs, including a top-level block diagram
view and explanations of key components and subsystems Detailed explanations of the impact of AESAs on
mission applications including Radar, Electronic Attack (EA), Electronic Support Measures (ESM), SIGINT
and Communications Comprehensive explorations of antenna array elements, transmit/receive modules,
and beamformers including their purpose, functions, and practical design considerations In-depth
examinations of AESA architecture performance for current and future systems Utility of AESAs for
implementing adaptive beamforming for Electronic Counter-Countermeasures (ECCM) Perfect for electrical
engineers working with active electronically scanned arrays, electronic warfare technologies, radar, or
communications, Active Electronically Scanned Arrays: Fundamentals and Applications will also prove to be
an invaluable resource for defense students undertaking military education and training.
Electronics, Power Electronics, Optoelectronics, Microwaves, Electromagnetics, and Radar Richard C. Dorf 2018-10-03
In two editions spanning more than a decade, The Electrical Engineering Handbook stands as the definitive
reference to the multidisciplinary field of electrical engineering. Our knowledge continues to grow, and so
does the Handbook. For the third edition, it has expanded into a set of six books carefully focused on a
specialized area or field of study. Electronics, Power Electronics, Optoelectronics, Microwaves,
Electromagnetics, and Radar represents a concise yet definitive collection of key concepts, models, and
equations in these areas, thoughtfully gathered for convenient access. Electronics, Power Electronics,
Optoelectronics, Microwaves, Electromagnetics, and Radar delves into the fields of electronics, integrated
circuits, power electronics, optoelectronics, electromagnetics, light waves, and radar, supplying all of the
basic information required for a deep understanding of each area. It also devotes a section to electrical
effects and devices and explores the emerging fields of microlithography and power electronics. Articles
include defining terms, references, and sources of further information. Encompassing the work of the
world’s foremost experts in their respective specialties, Electronics, Power Electronics, Optoelectronics,
Microwaves, Electromagnetics, and Radar features the latest developments, the broadest scope of
coverage, and new material in emerging areas.
Digital Signal Processing Techniques and Applications in Radar Image Processing - Bu-Chin Wang
2008-08-29
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 Range-Doppler and Stolt interpolation
algorithms The book fully utilizes the computing 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
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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.
Array and Phased Array Antenna Basics - Hubregt J. Visser 2006-02-03
Reflecting a growing interest in phased array antenna systems, stemming from radar, radio astronomy,
mobile communications and satellite broadcasting, Array and Phased Array Antenna Basics introduces the
principles of array and phased array antennas. Packed with first-hand practical experience and worked-out
examples, this is a valuable learning tool and reference source for those wishing to improve their
understanding of basic array antenna systems without relying heavily on a thorough knowledge of
electromagnetics or antenna theory. Features a general introduction to antennas and explains the array
antenna principle through discussion of the physical characteristics rather than the theory Explores topics
often not covered in antenna textbooks, such as active element pattern, array feeding, means of phase
changing, array antenna characterisation, sequential rotation techniques and reactively loaded arrays
Guides the reader through the necessary mathematics, allowing them to move onto specialist books on
array and phased array antennas with a greater understanding of the topic Supported by a companion
website on which instructors and lecturers can find electronic versions of the figures An ideal introduction
for those without a background in antennas, this clear, concise volume will appeal to technicians,
researchers and managers working in academia, government, telecommunications and radio astronomy. It
will also be a valuable resource for professionals and postgraduates with some antenna knowledge.
Radar Techniques Using Array Antennas - Wulf-Dieter Wirth 2001
Wirth (senior consultant, Research Establishment for Applied Science, Germany) introduces the techniques,
procedures, and concepts related to modern radar using active array antennas. Chapters cover signal
representation and mathematical tools, statistical signal theory, array antennas, beamforming, sampling
and digitization of signals, pulse compression with polyphase codes, detection of targets by a pulse series,
sequential detection, adaptive beamforming for jammer suppression, monopulse direction estimation,
superresolution in angle, space-time adaptive processing, synthetic aperture radar with active phased
arrays, inverse synthetic aperture radar, experimental phased array systems, the floodlight radar concept,
and system and parameter considerations. Annotation copyrighted by Book News, Inc., Portland, OR
Phased Array Antenna Handbook, Third Edition - Robert J. Mailloux 2017-11-30
This completely revised third edition of an Artech House classic, Phased Array Antenna Handbook, Second
Edition, offers an up-to-date and comprehensive treatment of array antennas and systems. This edition
provides a wealth of new material, including expanded coverage of phased array and multiple beam
antennas. New modern machine learning techniques used for analysis are included. Additional material on
wideband antennas and wideband coverage in array antennas are incorporated in this book, including new
methods, devices, and technologies that have developed since the second edition. A detailed treatment of
antenna system noise, sections on antenna pattern synthesis, developments in subarray technology, and indepth coverage of array architecture and components are additional new features of this book. The book
explores design elements that demonstrate how to size an array system with speed and confidence.
Moreover, this resource provides expanded coverage of systems aspects of arrays for radar and
communications. Supported with numerous equations and illustrations, this practical book helps evaluate
basic antenna parameters such as gain, sidelobe levels, and noise. Readers learn how to compute antenna
system noise, design subarray geometries for given bandwidth, scan and sidelobe constraints, and choose
array illumination tapers for given sidelobe levels.
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