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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, 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.
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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, 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.
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Editorial Review

Review

"This book is absolutely unique in its focus on hands-on construction and demonstration of a variety of
small, low-power, short-range radar systems. It is supported by extensive online support resources: measured
data sets, MATLAB® analysis software, additional documentation, and demonstration videos. With the aid of
this book, anyone with basic electronic circuit skills can construct and operate their own small radar systems
and demonstrate essential radar techniques, from such basic operations as moving target detection and speed
measurement to sophisticated imaging methods. …It is no exaggeration to say that no other book compares
with this one. There are many books on radar systems generally and radar signal processing specifically, and
also a few books or chapters in edited books that specifically address FMCW radar, but none has the
emphasis on practical radar construction with detailed circuit design and experimental data seen in this text.
…Short-range radars are increasingly ubiquitous, not only in the traditional police, motion sensing, and
proximity applications, but increasingly in automotive safety, through-wall imaging, and others. This book is
a comprehensive guide to the technology of this increasingly important area."
?Dr. Mark A. Richards, Georgia Institute of Technology, Atlanta, USA

"The book is applications-oriented with just enough information, delivered at just the right points, to give the
reader a straightforward, clear understanding and appreciation of radar for practical applications. I can think
of no other texts that specifically apply conventional radar theory to general short-range problems. As
inexpensive imaging and short-range radars are becoming increasing prevalent, it is important that good texts
be available to teach engineers about the right way to go about building radars and optimizing their
performance. …The selection and presentation of topics is perfect for the modern radar engineer. Proceeding
from a general description of radar theory to specific radar systems to particular applications is logical and
intuitive. Nothing within the scope of the book is left out: it is very complete. …This book is a great
reference, one that should be on every radar designer’s bookshelf. It is segmented enough with self-contained
sections to make it easy to find solutions to specific engineering problems down the road. I particularly like
the parallel structure of the various radar implementations. Giving the expected performance of each radar
system, for example, guides the reader in his/her selection of a particular configuration for a given
application. …The references are numerous and complete, and the author is well-known as an active
contributor in the radar field. In addition, the text provides sufficient theory to justify each next step.
…Unlike conventional radar texts, Charvat’s book gives the reader the knowledge and understanding to
develop and use radars for practical, everyday applications. The presentation reminds me of a car-repair
manual, with careful step-by-step instructions and well-illustrated with highlighted photographs and circuit
diagrams, but with just enough math to justify the various approaches used."
?Prof. Carey Rappaport, Northeastern University, Boston, Massachusetts, USA

"This textbook fills a large void by providing real world examples of Doppler, ranging, and synthetic
aperture radar systems along with extensive examples of radar sensitivity and design parameters. Its
coverage of fundamental radar principles in a form directly accessible to students is unique, and provides a
needed hands-on based approach to the subject. It enables radar investigations using systems that can be
readily built at reasonable cost, straightforward computer analysis code, and well verified test data. Students
can use these features to learn radar by example in a manner previously very difficult to accomplish. …The
material fills a niche not currently found in the literature: real-world examples of small radar systems that
can be implemented by students and professionals new to the field. There is a large need for such material in



the university and educational community, as most radar courses feature large and complex system designs
costing significant amounts of money. This fact tends to produce a large disconnect in student minds
between the theory they are learning and actual practice in how to implement this theory. In other words, the
student assumes that it must take a team of people and a lot of resources to successfully implement and
deploy radar systems. However, the principles of radar work equally well on small systems. The ability to
have students assemble, test, and process data from these systems is really invaluable. I have seen this type
of hands-on learning provide insights and synthesis of material much quicker than traditional methods of
learning important radar principles. Having a textbook with validated examples of small radar systems, and
with simple computer code and test data sets to check knowledge of theoretical constructs, provides the
needed bridge to this type of learning. …The material is most definitely interesting, primarily by virtue of
worked-out calculations giving real-world answers to common radar design problems (and then showing
processed data examples). There are practically no sources of publicly available test data for SAR algorithms
or for FMCW ranging radars. These worked-out examples are therefore unique and badly needed. …I am
impressed with the breadth of topics covered. For the target audience, this material seems ideally suited and I
do not find any significant missing topics. After assimilating this material and working through the exercises,
students will be much more ready to tackle the classic radar textbooks (Skolnik, etc.) and will have a much
more intuitive feel for core principles."
?Dr. Philip Erickson, Principal Research Scientist, MIT Haystack Observatory, Westford, Massachusetts,
USA

"I wish I had a book like this when I was developing short-range radars. The author provides a variety of
practical circuits and block diagrams that practicing engineers and students will find useful. …The best
feature of this book is the wealth of practical information in the form of block diagrams, circuit diagrams,
and measurement results that help the reader understand how to turn the theory of small radars into practice.
I like the author’s approach of providing just enough theory to help the reader understand the operation of
short-range radars and to interpret the measurement results. …I’m not aware of any other book directed
solely toward small and short-range radars. I believe this book is complementary to comprehensive
treatments such as Principles of Modern Radar by Richards, Scheer, and Holm and Skolnik’s Radar
Handbook."
––Prof. Daniel Fleisch, Ph.D, Wittenberg University, Springfield, Ohio, USA

"This book presents a nice introduction to short-range radar systems with both theoretical and practical
insights. I would recommend it to anyone interested in not only understanding but also building short-range
radar systems. …The book covers all essential aspects of short-range low-power radar systems. A major
strength of the book lies in the combination of both theoretical and practical insights. The examples provided
in the book are particularly helpful in not only understanding but also in building actual systems."
?Prof. Xiaoguang ‘Leo’ Liu, Ph.D, University of California, Davis, USA

"This book is one of the first to discuss short-range radar (SRR) systems in detail, from both theoretical and
practical standpoints. ... The book is a good source of information about radar technology and the latest state
of the art in small and shortrange radars."
?Satyajayant Misra, from IEEE Wireless Communications - June 2015

"Finally, bedtime reading for the radar enthusiast! Readers should not succumb to the unintended implication
that this book will put them to sleep. On the contrary, this is an eye-opener. It is an interesting book that is
quite easy to dip into. This book is a great reference for a hands-on approach toward understanding,
construction, and use of a variety of home-made, short-range radar systems."
?IEEE Antennas & Propagation Magazine, August 2016



About the Author

Gregory L. Charvat, Ph.D is co-founder of Butterfly Network Inc., visiting researcher at the Camera
Culture Group MIT Media Lab, academic advisor to startups, and editor of the Gregory L. Charvat Series on
Practical Approaches to Electrical Engineering. He was a technical staff member at MIT Lincoln
Laboratory from September 2007 to November 2011, where his work on through-wall radar won best paper
at the 2010 MSS Tri-Services Radar Symposium and is an MIT Office of the Provost 2011 research
highlight. He has taught short radar courses at the Massachusetts Institute of Technology, where his Build a
Small Radar Sensor course was the top-ranked MIT professional education course in 201l and has become
widely adopted by other universities, laboratories, and private organizations. He has developed numerous rail
SAR imaging sensors, phased array radar systems, and impulse radar systems; holds several patents; and has
developed many other radar sensors and radio and audio equipment. He earned a Ph.D in electrical
engineering in 2007, MSEE in 2003, and BSEE in 2002 from Michigan State University, and is a senior
member of the IEEE, where he served on the steering committee for the 2010 and 2013 IEEE International
Symposium on Phased Array Systems and Technology and chaired the IEEE AP-S Boston Chapter from
2010-2011.

Users Review

From reader reviews:

William Lee:

Do you one among people who can't read gratifying if the sentence chained inside the straightway, hold on
guys this aren't like that. This Small and Short-Range Radar Systems (Modern and Practical Approaches to
Electrical Engineering) book is readable by means of you who hate the perfect word style. You will find the
info here are arrange for enjoyable examining experience without leaving even decrease the knowledge that
want to supply to you. The writer connected with Small and Short-Range Radar Systems (Modern and
Practical Approaches to Electrical Engineering) content conveys objective easily to understand by many
people. The printed and e-book are not different in the articles but it just different by means of it. So , do you
nevertheless thinking Small and Short-Range Radar Systems (Modern and Practical Approaches to Electrical
Engineering) is not loveable to be your top list reading book?

Bobbie Burke:

Reading a guide tends to be new life style with this era globalization. With studying you can get a lot of
information that could give you benefit in your life. Having book everyone in this world could share their
idea. Books can also inspire a lot of people. Plenty of author can inspire their particular reader with their
story or their experience. Not only the story that share in the textbooks. But also they write about the
knowledge about something that you need case in point. How to get the good score toefl, or how to teach
your sons or daughters, there are many kinds of book that exist now. The authors on this planet always try to
improve their proficiency in writing, they also doing some investigation before they write with their book.
One of them is this Small and Short-Range Radar Systems (Modern and Practical Approaches to Electrical
Engineering).



Eugene Howard:

Do you have something that you enjoy such as book? The e-book lovers usually prefer to decide on book like
comic, brief story and the biggest some may be novel. Now, why not seeking Small and Short-Range Radar
Systems (Modern and Practical Approaches to Electrical Engineering) that give your enjoyment preference
will be satisfied simply by reading this book. Reading addiction all over the world can be said as the
opportinity for people to know world better then how they react towards the world. It can't be claimed
constantly that reading addiction only for the geeky man or woman but for all of you who wants to always be
success person. So , for every you who want to start studying as your good habit, you can pick Small and
Short-Range Radar Systems (Modern and Practical Approaches to Electrical Engineering) become your
starter.

Anthony Balentine:

Some individuals said that they feel fed up when they reading a reserve. They are directly felt it when they
get a half elements of the book. You can choose often the book Small and Short-Range Radar Systems
(Modern and Practical Approaches to Electrical Engineering) to make your own personal reading is
interesting. Your own skill of reading ability is developing when you such as reading. Try to choose very
simple book to make you enjoy you just read it and mingle the idea about book and reading especially. It is
to be initial opinion for you to like to open up a book and read it. Beside that the guide Small and Short-
Range Radar Systems (Modern and Practical Approaches to Electrical Engineering) can to be your brand-
new friend when you're sense alone and confuse in doing what must you're doing of the time.
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