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Radar Data Processing With Applications
A systematic introduction to the theory, development and latest research results of radar data processing technology •
Presents both classical theory and development methods of radar data processing • Provides state-of-the-art research
results, including data processing for modern style radars, and tracking performance evaluation theory • Includes
coverage of performance evaluation, registration algorithm for Radar network, data processing of passive radar, pulse
Doppler radar, and phased array radar • Has applications for those engaged in information engineering, radar
engineering, electronic countermeasures, infrared techniques, sonar techniques, and military command
Discover the technology for the next generation of radar systems Here is the first book that brings together the key
concepts essential for the application of Knowledge Based Systems (KBS) to radar detection, tracking, classification, and
scheduling. The book highlights the latest advances in both KBS and radar signal and data processing, presenting a
range of perspectives and innovative results that have set the stage for the next generation of adaptive radar systems.
The book begins with a chapter introducing the concept of Knowledge Based (KB) radar. The remaining nine chapters
focus on current developments and recent applications of KB concepts to specific radar functions. Among the key topics
explored are: Fundamentals of relevant KB techniques KB solutions as they apply to the general radar problem KBS
applications for the constant false-alarm rate processor KB control for space-time adaptive processing KB techniques
applied to existing radar systems Integrated end-to-end radar signals Data processing with overarching KB control All
chapters are self-contained, enabling readers to focus on those topics of greatest interest. Each one begins with
introductory remarks, moves on to detailed discussions and analysis, and ends with a list of references. Throughout the
presentation, the authors offer examples of how KBS works and how it can dramatically improve radar performance and
capability. Moreover, the authors forecast the impact of KB technology on future systems, including important civilian,
military, and homeland defense applications. With chapters contributed by leading international researchers and pioneers
in the field, this text is recommended for both students and professionals in radar and sonar detection, tracking, and
classification and radar resource management.
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 defenserelated 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.
Radar Data Processing With ApplicationsJohn Wiley & Sons
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 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.
High spatial resolution data including those from satellite, manned aircraft, and unmanned aerial vehicle (UAV) platforms provide a novel data
source for addressing environmental questions with an unprecedented level of detail. To effectively utilize information contained in high
spatial resolution imagery, some key questions must be addressed, including: (1) what are the challenges of using new sensors and new
platforms? (2) what are the cutting-edge methods for fine-level information extraction from high spatial resolution images? and (3) how can
high spatial resolution data improve the quantification and characterization of physical-environmental or human patterns and processes? The
chapters in this book provide a snapshot of cutting-edge high spatial resolution remote sensing image collection, preprocessing, processing,
and applications. This book intents to provide a useful benchmark for the high spatial resolution remote sensing community and inspire more
studies that would address important scientific and technical challenges in use of high spatial remote sensing.
This fully illustrated volume covers the history of radar meteorology, deals with the issues in the field from both the operational and the
scientific viewpoint, and looks ahead to future issues and how they will affect the current atmosphere. With over 200 contributors, the volume
is a product of the entire community and represents an unprecedented compendium of knowledge in the field.
In this study, the recent mathematical theory of wavelets was introduced to the engineering problems of designing radar systems, radar
processors, and radar algorithms. The goal was to make radars more efficient or more effective by the use of wavelets. To understand why
particular possible applications of wavelets to radars were examined, it is necessary to understand some background information on both
radars and wavelets theory.
The earth’s cryosphere, which includes snow, glaciers, ice caps, ice sheets, ice shelves, sea ice, river and lake ice, and permafrost, contains
about 75% of the earth’s fresh water. It exists at almost all latitudes, from the tropics to the poles, and plays a vital role in controlling the
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global climate system. It also provides direct visible evidence of the effect of climate change, and, therefore, requires proper understanding of
its complex dynamics. This encyclopedia mainly focuses on the various aspects of snow, ice and glaciers, but also covers other cryospheric
branches, and provides up-to-date information and basic concepts on relevant topics. It includes alphabetically arranged and professionally
written, comprehensive and authoritative academic articles by well-known international experts in individual fields. The encyclopedia contains
a broad spectrum of topics, ranging from the atmospheric processes responsible for snow formation; transformation of snow to ice and
changes in their properties; classification of ice and glaciers and their worldwide distribution; glaciation and ice ages; glacier dynamics; glacier
surface and subsurface characteristics; geomorphic processes and landscape formation; hydrology and sedimentary systems; permafrost
degradation; hazards caused by cryospheric changes; and trends of glacier retreat on the global scale along with the impact of climate
change. This book can serve as a source of reference at the undergraduate and graduate level and help to better understand snow, ice and
glaciers. It will also be an indispensable tool containing specialized literature for geologists, geographers, climatologists, hydrologists, and
water resources engineers; as well as for those who are engaged in the practice of agricultural and civil engineering, earth sciences,
environmental sciences and engineering, ecosystem management, and other relevant subjects.
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.

For more than 40 years, Computerworld has been the leading source of technology news and information for IT
influencers worldwide. Computerworld's award-winning Web site (Computerworld.com), twice-monthly publication,
focused conference series and custom research form the hub of the world's largest global IT media network.
This book presents new methods for and approaches to real-world problems as well as exploratory research describing
novel mathematics and cybernetics applications in intelligent systems. It focuses on modern trends in selected fields of
technological systems and automation control theory. It also introduces new algorithms, methods and applications of
intelligent systems in automation, technological and industrial applications. This book constitutes the refereed
proceedings of the Cybernetics and Mathematics Applications in Intelligent Systems Section of the 6th Computer Science
On-line Conference 2017 (CSOC 2017), held in April 2017.
Learn about the most recent theoretical and practical advances in radar signal processing using tools and techniques
from compressive sensing. Providing a broad perspective that fully demonstrates the impact of these tools, the
accessible and tutorial-like chapters cover topics such as clutter rejection, CFAR detection, adaptive beamforming,
random arrays for radar, space-time adaptive processing, and MIMO radar. Each chapter includes coverage of
theoretical principles, a detailed review of current knowledge, and discussion of key applications, and also highlights the
potential benefits of using compressed sensing algorithms. A unified notation and numerous cross-references between
chapters make it easy to explore different topics side by side. Written by leading experts from both academia and
industry, this is the ideal text for researchers, graduate students and industry professionals working in signal processing
and radar.
A systematic introduction to the theory, development and latest research results of radar data processing technologyPresents both classical theory and development methods of radar data processing- Provides state-of-the-art research
results, including data processing for modern style radars, and tracking performance evaluation theory- Includes
coverage of performance evaluation, registration algorithm for Radar network, data processing of passive radar, pulse
Doppler radar, and phased array radar- Has applications for those engaged in information engineering, radar
engineering, electronic countermeasures, infrared techniques, sonar techniques, and military command.
Applications of Remote Sensing in Agriculture contains the proceedings of the 48th Easter School in Agricultural Science,
held at the University of Nottingham on April 3-7, 1989. The meeting invites 146 delegates from over 22 countries and
contributions to this book come from nine countries. This book generally presents a review of the achievements of remote
sensing in agriculture, establishes the state of the art, and gives pointers to developments. This text is organized into
seven parts, wherein Parts I-III cover the principles of remote sensing, climate, soil, land classification, and crop
inventories. Productivity; stress; techniques for agricultural applications; and opportunities, progress, and prospects in the
field of remote sensing in agriculture are also discussed.
To generate input data with a 50-foot resolution and fifteen shades of gray for advanced high-resolution digital radar
simulators, this research examined and defined data sources and processing techniques. Limited to the Continental
United States and to unclassified information, the data sources included all known aerial mapping imagery and
topographic maps. All existing image processing techniques and devices were examined to define their operating
principles. This review led to the conclusion that adequate geometric information for radar simulation data could be
extracted from the current data sources and that existing processing capabilities could be combined into a feasible
automatic system. In related work, non-parametric three-dimensional resections were calculated on a digital computer,
and mathematical concepts were developed to give a computer system the capability of interpreting the physical
characteristics in photos by using cues as done by a trained photo interpreter. (Author).
The digital age is ripe with emerging advances and applications in technological innovations. Mimicking the structure of
complex systems in nature can provide new ideas on how to organize mechanical and personal systems. The Handbook
of Research on Modeling, Analysis, and Application of Nature-Inspired Metaheuristic Algorithms is an essential scholarly
resource on current algorithms that have been inspired by the natural world. Featuring coverage on diverse topics such
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as cellular automata, simulated annealing, genetic programming, and differential evolution, this reference publication is
ideal for scientists, biological engineers, academics, students, and researchers that are interested in discovering what
models from nature influence the current technology-centric world.
This book, based on Transport and Urban Development COST Action TU1208, presents the most advanced applications
of ground penetrating radar (GPR) in a civil engineering context, with documentation of instrumentation, methods and
results. It explains clearly how GPR can be employed for the surveying of critical transport infrastructure, such as roads,
pavements, bridges and tunnels and for the sensing and mapping of underground utilities and voids. Detailed attention is
also devoted to use of GPR in the inspection of geological structures and of construction materials and structures,
including reinforced concrete, steel reinforcing bars and pre/post-tensioned stressing ducts. Advanced methods for
solution of electromagnetic scattering problems and new data processing techniques are also presented. Readers will
come to appreciate that GPR is a safe, advanced, non destructive and noninvasive imaging technique that can be
effectively used for the inspection of composite structures and the performance of diagnostics relevant to the entire life
cycle of civil engineering works.
Digital signal processing has progressed rapidly from a specialist research topic to one with practical applications in
many disciplines, including branches of engineering and science which involve data acquisition, such as meterology,
physics and information systems. This book aims to provide students with an introductory, one-term course in the
subject, using a considerable number of computer programmes to illustrate the text. A number of worked examples have
been included in order to illustrate and develop important ideas and design techniques. Problems designed to test and
consolidate work already undertaken are supplied at the end of each chapter, and selected answers are given at the end
of the book.
With their images practically ubiquitious in the daily media, weather radar systems provide data not only for
understanding weather systems and improving forecasts (especially critical for severe weather), but also for hydrological
applications, flood warnings and climate research in which ground verification is needed for global precipitation
measurements by satellites. This book offers an accessible overview of advanced methods, applications and modern
research from the European perspective. An extensive introductory chapter summarizes the principles of weather radars
and discusses the potential of modern radar systems, including Doppler and polarisation techniques, data processing,
and error-correction methods. Addressing both specialist researchers and nonspecialists from related areas, this book
will also be useful for graduate students planning to specialize in this field
A guide to the ways in which radar is used to address practical problems in meteorology, hydrology, and the
environmental sciences, this book supplies sufficient theory to explain how radars function. The emphasis is on the
characteristics of the data obtained from radar and how this data can aid an understanding of specific real life
applications. Applications include the accurate forecasting of rainfall and other severe weather, the use of radar data as
an input for forecasting models, the understanding of the problems of airborne pollution, and how to specify and install
radar systems at remote sites.
This is an original and comprehensive monograph on the increasingly important field of Multistatic Radar Systems. The
material covered includes target detection, coordinate and trajectory parameter estimation, optimum and suboptimum
detectors and external interferences. The practical problems faced by those working with radar systems are considered most algorithms are presented in a form allowing direct use in engineering practice, and many of the results can be
immediately applied to information systems containing different types of sensors, not only radars. This book is the revised
international edition of Chernyak's renowned Russian textbook.
Radar Signal Processing and Its Applications brings together in one place important contributions and up-to-date
research results in this fast-moving area. In twelve selected chapters, it describes the latest advances in architectures,
design methods, and applications of radar signal processing. The contributors to this work were selected from the leading
researchers and practitioners in the field. This work, originally published as Volume 14, Numbers 1-3 of the journal,
Multidimensional Systems and Signal Processing, will be valuable to anyone working or researching in the field of radar
signal processing. It serves as an excellent reference, providing insight into some of the most challenging issues being
examined today.
During the ten years since the appearance of the groundbreaking, bestselling first edition of The Electronics Handbook,
the field has grown and changed tremendously. With a focus on fundamental theory and practical applications, the first
edition guided novice and veteran engineers along the cutting edge in the design, production, installation, operation, and
maintenance of electronic devices and systems. Completely updated and expanded to reflect recent advances, this
second edition continues the tradition. The Electronics Handbook, Second Edition provides a comprehensive reference to
the key concepts, models, and equations necessary to analyze, design, and predict the behavior of complex electrical
devices, circuits, instruments, and systems. With 23 sections that encompass the entire electronics field, from classical
devices and circuits to emerging technologies and applications, The Electronics Handbook, Second Edition not only
covers the engineering aspects, but also includes sections on reliability, safety, and engineering management. The book
features an individual table of contents at the beginning of each chapter, which enables engineers from industry,
government, and academia to navigate easily to the vital information they need. This is truly the most comprehensive,
easy-to-use reference on electronics available.
The book is a major extention of a chapter on bistatic radar written by the author for the Radar Handbook 2/e by Merrill
Skolnick. It provides a history of bistatic systems that points out to potential designer the applications that have worked
and the dead ends not worth pursuing. The text reviews the basic concepts and definitions and explains the
mathermatical development of relationships such as gemometry, Ovals of Cassini, dynamic range, isorange and
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isodoppler contours, target doppler and clutter spread.
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