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Wearable antennas are meant to be incorporated as part of clothing or placed
close to the body. Wearable antennas can be used in countless communication
applications including tracking and navigation, medical applications, imaging
and detection, RFID, mobile computing and public safety. The book Novel
Wearable Antennas for Communication and Medical Systems discusses
the challenges and technology to develop compact, efficient, wearable anten-
nas. The book begins by presenting elementary communication, electromagnet-
ics and antenna topics needed for engineers and students that do not have a
background in design, principles, and features of antennas, printed antennas,
wearable antennas, and compact antennas for communication and medical
applications. Throughout the book each chapter also covers sufficient mathe-
matical details, physical details and explanations to enable the reader to follow
and understand the topics presented. New topics and design methods in the
area of wearable antennas, metamaterial antennas, active printed antennas and
fractal antennas for communication and medical systems are presented and
discussed throughout the book. The book presents computed and measured
results in the vicinity of the human body. The book also covers topics such as RF
measurement techniques, measurement setups and design considerations. The
antennas developed and analyzed in this book were designed and optimized by
using 3D full-wave electromagnetics software.

* Discusses technologies and miniaturization techniques in creating
efficient small wearable antennas

* Provides elementary electromagnetics and communication basic theory

* Presents mathematical details and physical details with explanations
throughout

* Discusses new topics and design methods such as metamaterial
antennas, active printed antennas and fractal antennas

* Includes 3D full-wave electromagnetic computation and optimization
results
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Preface

The main objective of this book is to present new compact wearable antennas for
communication and medical systems. Chapter | presents the fundamental concepts
and applications of wearable communication and medical systems. Chapter 2 pres-
ents wearable communication and medical systems electromagnetics and the basic
theory and fundamentals of antennas. Chapter 3 presents an introduction to the basic
theory for wireless wearable communication system designers. Chapter 4 presents
basic antennas for wearable communication systems. Chapter 5 presents wearable
printed antennas for wireless communication systems. These chapters are written to
assist electrical engineers and students in the study of basic electromagnetic, com-
munication and antenna theory and fundamentals. There are many books on elec-
tromagnetic theory and antennas for the electromagnetic scientist. However, there
are few books that help electrical engineers and undergraduate students to study and
understand basic electromagnetic, communication and antenna theory and funda-
mentals with few integral and differential equations.

There are several 3D full-wave electromagnetics software products, such as
HEFSS, ADS, and CST, used to design and analyze communication systems and
antennas. Communication systems and antennas developed and analyzed in this
book were designed using HFSS and ADS software. For almost all antennas and
devices described in this book there was good agreement between computed and
measured results. Only one design and fabrication iteration was needed in the devel-
opment process of the devices and antennas presented in this book.

Wideband wearable antennas for communication and medical applications are
presented in Chapter 6. Several wearable antennas are presented in this chapter.
Antenna electrical parameters as a function of distance from the human body is
discussed in this chapter. Compact wearable radio frequency identification (RFID)
antennas are presented in Section 6.8. Chapter 7 presents base station aperture
antennas for communication systems. Antenna arrays for wireless communication
systems are presented in Section 7.5. An integrated outdoor unit for MM wave sat-
ellite communication applications is presented in Section 7.6. A solid state power
amplifier (SSPA) is presented in Section 7.7. An integrated Ku band automatic track-
ing system is presented in Section 7.9.

Novel wearable antennas for wireless communication systems are presented in
Chapter 8. New wideband wearable meta-material antennas for communication
applications are presented in Section 8.1 through 8.3. Meta-material antenna char-
acteristics in the vicinity of the human body are discussed in Section 8.4. Wearable
fractal printed antennas are presented in Sections 8.7 through 8.11. Active wearable
printed antennas for medical applications are presented in Chapter 9. Wearable tun-
able printed antennas for medical applications are presented in Sections 9.1 through
9.8. Active wearable receiving antennas are presented in Section 9.9. An active trans-
mitting antenna is presented in Section 9.10. New wide band passive and active wear-
able slot and notch antennas for wireless and medical communication systems are
presented in Chapter 10.
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Microwave and MM wave technologies are presented in Chapter 11.
Microwave integrated circuits, monolithic microwave integrated circuits,
microelectro-mechanical systems, and low temperature co-fired ceramic
technologies are presented in Chapter 11. The main goal of wireless body
area networks (BANS) is to continuously provide medical data to physicians.

Design considerations, computational results and measured results of wearable
compact transceivers, BANs, are presented in Chapter 12. Wearable systems and
antenna measurements are presented in Chapter 13.

Each chapter of the book covers sufficient details to enable students, scientists
from all areas, and electrical and biomedical engineers to follow and understand
the topics presented in the book. The book begins with the elementary commu-
nication, electromagnetics, and antenna topics needed for students and engineers
with no background in communication, electromagnetic and antenna theory to
study and understand the basic design principles and features of antennas, wearable
antennas, printed antennas, and compact antennas for communication and medical
applications.

Several topics and designs are presented in this book for the first time. This book
may serve students and design engineers as a reference work. It presents new designs
in the area of wearable antennas, meta-material antennas, fractal antennas, and
active receiving and transmitting antennas. The text contains sufficient mathemati-
cal detail and explanations to enable electrical engineering and physics students to
understand all topics presented in this book.

Several new wearable antennas are introduced in this book. Design considerations
and computed and measured results for the new wearable systems and antennas are
presented.
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