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It is with great pleasure that we present to you a collection of
over 200 high quality technical papers from more than 10
countries that were presented at the Biomed 2008. The
papers cover almost every aspect of Biomedical Engineering,
from artificial intelligence to biomechanics, from medical
informatics to tissue engineering. They also come from
almost all parts of the globe, from America to Europe, from
the Middle East to the Asia-Pacific. This set of papers
presents to you the current research work being carried out in
various disciplines of Biomedical En- neering, including new
and innovative researches in emerging areas. As the
organizers of Biomed 2008, we are very proud to be able to
come-up with this publication. We owe the success to many
individuals who worked very hard to achieve this: members of
the Technical Committee, the Editors, and the Inter- tional
Advisory Committee. We would like to take this opportunity to
record our thanks and appreciation to each and every one of
them. We are pretty sure that you will find many of the papers
illuminating and useful for your own research and study. We
hope that you will enjoy yourselves going through them as
much as we had enjoyed compiling them into the
proceedings. Assoc. Prof. Dr. Noor Azuan Abu Osman
Chairperson, Organising Committee, Biomed 2008
This book consists of contributions given in honor of
Wolfgang J.R. Hoefer. Space and time discretizing time
domain methods for electromagnetic full-wave simulation
have emerged as key numerical methods in computational
electromagnetics. Time domain methods are versatile and
can be applied to the solution of a wide range of
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electromagnetic field problems. Computing the response of
an electromagnetic structure to an impulsive excitation
localized in space and time provides a comprehensive
characterization of the electromagnetic properties of the
structure in a wide frequency range. The most important
methods are the Finite Difference Time Domain (FDTD) and
the Transmission Line Matrix (TLM) methods. The
contributions represent the state of the art in dealing with time
domain methods in modern engineering electrodynamics for
electromagnetic modeling in general, the Transmission Line
Matrix (TLM) method, the application of network concepts to
electromagnetic field modeling, circuit and system
applications and, finally, with broadband devices, systems
and measurement techniques.
Achieve optimal microwave system performance by
mastering the principles and methods underlying today's
powerful computational tools and commercial software in
electromagnetics. This authoritative resource offers you clear
and complete explanation of this essential electromagnetics
knowledge, providing you with the analytical background you
need to understand such key approaches as MoM (method of
moments), FDTD (Finite Difference Time Domain) and FEM
(Finite Element Method), and Green's functions. This
comprehensive book includes all math necessary to master
the material. Moreover, it features numerous solved problems
that help ensure your understanding of key concepts
throughout the book.
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Until now, novices had to painstakingly dig through the
literature to discover how to use Monte Carlo techniques for
solving electromagnetic problems. Written by one of the
foremost researchers in the field, Monte Carlo Methods for
Electromagnetics provides a solid understanding of these
methods and their applications in electromagnetic
computation. Including much of his own work, the author
brings together essential information from several different
publications. Using a simple, clear writing style, the author
begins with a historical background and review of
electromagnetic theory. After addressing probability and
statistics, he introduces the finite difference method as well as
the fixed and floating random walk Monte Carlo methods. The
text then applies the Exodus method to Laplace’s and
Poisson’s equations and presents Monte Carlo techniques
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for handing Neumann problems. It also deals with whole field
computation using the Markov chain, applies Monte Carlo
methods to time-varying diffusion problems, and explores
wave scattering due to random rough surfaces. The final
chapter covers multidimensional integration. Although
numerical techniques have become the standard tools for
solving practical, complex electromagnetic problems, there is
no book currently available that focuses exclusively on Monte
Carlo techniques for electromagnetics. Alleviating this
problem, this book describes Monte Carlo methods as they
are used in the field of electromagnetics.
This book is aimed to provide the basic preparatory material
to the students who wish to study the electromagnetism as
part of their course study. In the discussion of different
concepts of electromagnetism, use of vectors and
coordinates systems are unavoidable. Most of the books
avoid details of these topics due to scope of the book or the
syllabus. Most of the students take it for granted the formulae
stated in the book. Some students when try to understand the
three dimensional aspects of the coordinate systems they find
some confusion. To help student clear their concepts on
these aspects and to answer how different readily given
expressions are derived we have come forward to write this
book. The book starts discussion from very basic definitions
of vector terminology and then relates this with the coordinate
systems. Most needed coordinate systems are Cartesian,
cylindrical and spherical coordinate systems. These systems
are discussed from the basic level and culminate into the
derivations of the longer expressions. As problems are
already available in the books of similar nature authors have
not included them in this book. It is hoped that this book
would clear most of the concepts needed to study the
electromagnetism.
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If you're looking for a clear, comprehensive overview
of basic electromagnetics principles and applications
to antenna and microwave circuit design for
communications, this authoritative book is your best
choice. Including concise explanations of all required
mathematical concepts needed to fully comprehend
the material, the book is your complete resource for
understanding electromagnetics in current, emerging
and future broadband communication systems, as
well as high-speed analogue and digital electronic
circuits and systems.
Annotation This practical "how to" book is an ideal
introduction to electromagnetic field-solvers. Where
most books in this area are strictly theoretical, this
unique resource provides engineers with helpful
advice on selecting the right tools for their RF (radio
frequency) and high-speed digital circuit design work
Presents current research into electromagnetic
computation theories with particular emphasis on
Finite-Difference Time-Domain Method This book is
the first to consolidate current research and to
examine the theories of electromagnetic computation
methods in relation to lightning surge protection. The
authors introduce and compare existing
electromagnetic computation methods such as the
method of moments (MOM), the partial element
equivalent circuit (PEEC), the finite element method
(FEM), the transmission-line modeling (TLM)
method, and the finite-difference time-domain
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(FDTD) method. The application of FDTD method to
lightning protection studies is a topic that has
matured through many practical applications in the
past decade, and the authors explain the derivation
of Maxwell’s equations required by the FDTD, and
modeling of various electrical components needed in
computing lightning electromagnetic fields and
surges with the FDTD method. The book describes
the application of FDTD method to current and
emerging problems of lightning surge protection of
continuously more complex installations, particularly
in critical infrastructures of energy and information,
such as overhead power lines, air-insulated substations, wind turbine generator towers and
telecommunication towers. Both authors are
internationally recognized experts in the area of
lightning study and this is the first book to present
current research in lightning surge protection
Examines in detail why lightning surges occur and
what can be done to protect against them Includes
theories of electromagnetic computation methods
and many examples of their application
Accompanied by a sample printed program based on
the finite-difference time-domain (FDTD) method
written in C++ program
As the availability of powerful computer resources
has grown over the last three decades, the art of
computation of electromagnetic (EM) problems has
also grown - exponentially. Despite this dramatic
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growth, however, the EM community lacked a
comprehensive text on the computational techniques
used to solve EM problems. The first edition of
Numerical Techniques in Electromagnetics filled that
gap and became the reference of choice for
thousands of engineers, researchers, and students.
The Second Edition of this bestselling text reflects
the continuing increase in awareness and use of
numerical techniques and incorporates advances
and refinements made in recent years. Most notable
among these are the improvements made to the
standard algorithm for the finite difference time
domain (FDTD) method and treatment of absorbing
boundary conditions in FDTD, finite element, and
transmission-line-matrix methods. The author also
added a chapter on the method of lines. Numerical
Techniques in Electromagnetics continues to teach
readers how to pose, numerically analyze, and solve
EM problems, give them the ability to expand their
problem-solving skills using a variety of methods,
and prepare them for research in electromagnetism.
Now the Second Edition goes even further toward
providing a comprehensive resource that addresses
all of the most useful computation methods for EM
problems.
Applied Electromagnetics and Electromagnetic
Compatibility deals with Radio Frequency
Interference (RFI), which is the reception of
undesired radio signals originating from digital
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electronics and electronic equipment. With today's
rapid development of radio communication, these
undesired signals as well as signals due to natural
phenomena such as lightning, sparking, and others
are becoming increasingly important in the general
area of Electro Magnetic Compatibility (EMC). EMC
can be defined as the capability of some electronic
equipment or system to be operated at desired
levels of performance in a given electromagnetic
environment without generating EM emissions
unacceptable to other systems operating in the
vicinity.
Professor Jean Van Bladel, an eminent researcher
and educator in fundamental electromagnetic theory
and its application in electrical engineering, has
updated and expanded his definitive text and
reference on electromagnetic fields to twice its
original content. This new edition incorporates the
latest methods, theory, formulations, and
applications that relate to today's technologies. With
an emphasis on basic principles and a focus on
electromagnetic formulation and analysis,
Electromagnetic Fields, Second Edition includes
detailed discussions of electrostatic fields, potential
theory, propagation in waveguides and unbounded
space, scattering by obstacles, penetration through
apertures, and field behavior at high and low
frequencies.
Issues for 1973- cover the entire IEEE technical
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literature.
Despite the dramatic growth in the availability of powerful
computer resources, the EM community lacks a
comprehensive text on the computational techniques
used to solve EM problems. The first edition of
Numerical Techniques in Electromagnetics filled that gap
and became the reference of choice for thousands of
engineers, researchers, and students. This third edition
of the bestselling text reflects the continuing increase in
awareness and use of numerical techniques and
incorporates advances and refinements made in recent
years. Most notable among these are the improvements
made to the standard algorithm for the finite-difference
time-domain (FDTD) method and treatment of absorbing
boundary conditions in FDTD, finite element, and
transmission-line-matrix methods. The author also has
added a chapter on the method of lines. Numerical
Techniques in Electromagnetics with MATLAB®, Third
Edition continues to teach readers how to pose,
numerically analyze, and solve EM problems, to give
them the ability to expand their problem-solving skills
using a variety of methods, and to prepare them for
research in electromagnetism. Now the Third Edition
goes even further toward providing a comprehensive
resource that addresses all of the most useful
computation methods for EM problems and includes
MATLAB code instead of FORTRAN.
Elements of Electromagnetics, Fourth Edition, uses a
vectors-first approach to explain electrostatics,
magnetostatics, fields, waves, and applications like
transmission lines, waveguides, and antennas. It also
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provides a balanced presentation of time-varying and
static fields, preparing students for employment in
today's industrial and manufacturing sectors.
Streamlined to facilitate student understanding, this
edition features worked examples in every chapter that
explain how to use the theory presented in the text to
solve different kinds of problems. Numerical methods,
including MATLAB and vector analysis, are also included
to help students analyze situations that they are likely to
encounter in industry practice. Elements of
Electromagnetics, Fourth Edition, is designed for
introductory undergraduate courses in electromagnetics.
An Instructor's Solutions Manual (co-authored by
Sudarshan Rao Nelatury of Penn State Erie, The
Behrend College) and PowerPoint slides of all figures in
the text are available to adopters.
The goal of this book is to discuss fundamentals of
electromagnetic wave propagation, especially radiowave
propagation, groundwave propagation, surface wave
propagation, maritime communication, radar applications
in terms of parabolic equation modeling and simulation
approaches This is the first book on the guided wave
propagation model in nearly two decades. This book will
cover several new applications. The book also
introduces several simple and sophisticated MATLAB
scripts as well as virtual electromagnetic tools for several
well-known electromagnetic propagation problems.
As electromagnetics, photonics, and materials science
evolve, it is increasingly important for students and
practitioners in the physical sciences and engineering to
understand vector calculus and tensor analysis. This
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book provides a review of vector calculus. This review
includes necessary excursions into tensor analysis
intended as the reader's first exposure to tensors,
making aspects of tensors understandable to advanced
undergraduate students. This book will also prepare the
reader for more advanced studies in vector calculus and
tensor analysis.
Discover an innovative and fresh approach to teaching
classical electromagnetics at a foundational level
Introduction to Electromagnetic Waves with Maxwell’s
Equations delivers an accessible and practical approach
to teaching the wellknown topics all electromagnetics
instructors must include in their syllabus. Based on the
author’s decades of experience teaching the subject,
the book is carefully tuned to be relevant to an audience
of engineering students who have already been exposed
to the basic curricula of linear algebra and multivariate
calculus. Forming the backbone of the book, Maxwell’s
equations are developed step-by-step in consecutive
chapters, while related electromagnetic phenomena are
discussed simultaneously. The author presents
accompanying mathematical tools alongside the material
provided in the book to assist students with retention and
comprehension. The book contains over 100 solved
problems and examples with stepwise solutions offered
alongside them. An accompanying website provides
readers with additional problems and solutions. Readers
will also benefit from the inclusion of: A thorough
introduction to preliminary concepts in the field, including
scalar and vector fields, cartesian coordinate systems,
basic vector operations, orthogonal coordinate systems,
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and electrostatics, magnetostatics, and electromagnetics
An exploration of Gauss’ Law, including integral forms,
differential forms, and boundary conditions A discussion
of Ampere’s Law, including integral and differential
forms and Stoke’s Theorem An examination of
Faraday’s Law, including integral and differential forms
and the Lorentz Force Law Perfect for third-and fourthyear undergraduate students in electrical engineering,
mechanical engineering, applied maths, physics, and
computer science, Introduction to Electromagnetic
Waves with Maxwell’s Equations will also earn a place
in the libraries of graduate and postgraduate students in
any STEM program with applications in
electromagnetics.
??Holt,Rinchart and Winston 1983??????. -- ??: Modern
digital and analog communication systems/B. P. Lathi
This book covers resonating modes inside device and
gives insights into antenna design, impedance and
radiation patterns. It discusses how higher-order modes
generation and control impact bandwidth and antenna
gain. The text covers new approaches in antenna design
by investigation hybrid modes, H_Z and E_Z fields
available simultaneously, and analysis and modelling on
modes with practical applications in antenna design. The
book will be prove useful to students, researchers and
professionals alike.
Balanis’ second edition of Advanced Engineering
Electromagnetics – a global best-seller for over 20 years
– covers the advanced knowledge engineers involved in
electromagnetic need to know, particularly as the topic
relates to the fast-moving, continually evolving, and
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rapidly expanding field of wireless communications. The
immense interest in wireless communications and the
expected increase in wireless communications systems
projects (antenna, microwave and wireless
communication) points to an increase in the number of
engineers needed to specialize in this field. In addition,
the Instructor Book Companion Site contains a rich
collection of multimedia resources for use with this text.
Resources include: Ready-made lecture notes in Power
Point format for all the chapters. Forty-nine MATLAB®
programs to compute, plot and animate some of the
wave phenomena Nearly 600 end-of-chapter problems,
that's an average of 40 problems per chapter (200 new
problems; 50% more than in the first edition) A
thoroughly updated Solutions Manual 2500 slides for
Instructors are included.
Electromagmetics for Engineering Students is a textbook
in two parts, Part I and II, that cover all topics of
electromagnetics needed for undergraduate students
from vector analysis to antenna principles. In both parts
of the book, the topics are presented in sufficient details
such that the students will follow the analytical
development easily. Each chapter is supported by many
illustrative examples, solved problems, and the end of
chapter problems to explain the principles of the topics
and enhance the knowledge of the student. There are a
total of 681 problems in the both parts of the book as
follows: 162 illustrative examples, 88 solved problems,
and 431 end of chapter problems. This part is a
continuation of Part I and focuses on the application of
Maxwell's equations and the concepts that are covered
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in Part I to analyze the characteristics of wave
propagation in half-space and bounded media including
metamaterials. Moreover, a chapter has been devoted to
the topic of antennas to provide readers with the
fundamental concepts related to antenna engineering.
The key features of this part: • In addition to the
coverage of classical topics in electromagnetic normally
covered in the similar available texts, this part of the
book adds some advanced concepts and topics such as:
• Application of multi-pole expansion for vector
potentials. • More detailed analysis on the topic of
waveguides including circular waveguides. • Refraction
through metamaterials and the concept of negative
refractive index. • Detailed and easy-to follow
presentation of mathematical analyses and problems. •
An appendix of mathematical formulae and functions.
Newly corrected, this edition of a highly acclaimed text is
suitable for advanced physics courses. Its accessible
macroscopic view of classical electromagnetics
emphasizes integrating electromagnetic theory with
physical optics. 1994 edition.
????????
Circuits are faster and more tightly packed than ever,
wireless technologies increase the electromagnetic (EM)
noise environment, new materials entail entirely new
immunity issues, and new standards govern the field of
electromagnetic compatibility (EMC). Maintaining the
practical and comprehensive approach of its
predecessor, Principles and Techniques of
Electromagnetic Compatibility, Second Edition reflects
these emerging challenges and new technologies
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introduced throughout the decade since the first edition
appeared. What's new in the Second Edition?
Characterization and testing for high-speed design of
clock frequencies up to and above 6 GHz Updates to the
regulatory framework governing EM compliance
Additional coverage of the printed circuit board (PCB)
environment as well as additional numerical tools An
entirely new section devoted to new applications,
including signal integrity, wireless and broadband
technologies, EMC safety, and statistical EMC Added
coverage of new materials such as nanomaterials, band
gap devices, and composites Along with new and
updated content, this edition also includes additional
worked examples that demonstrate how estimates can
guide the early stages of design. The focus remains on
building a sound foundation on the fundamental
concepts and linking this to practical applications, rather
than supplying application-specific fixes that do not
easily generalize to other areas.
"A comprehensive and self-contained exposition of the
theory and methods used in the analysis and design of
permanent magnet and eletromechanical
devices."--Back cover.
Providing an ideal transition from introductory to
advanced concepts, Electromagnetics, Second Edition
builds a foundation that allows electrical engineers to
confidently proceed with the development of advanced
EM studies, research, and applications. This second
edition of a popular text continues to offer coverage that
spans the entire field, from electrostatics to the integral
solutions of Maxwell’s equations. The book provides a
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firm grounding in the fundamental concepts of
electromagnetics and bolsters understanding through the
use of classic examples in shielding, transmission lines,
waveguides, propagation through various media,
radiation, antennas, and scattering. Mathematical
appendices present helpful background information in
the areas of Fourier transforms, dyadics, and boundary
value problems. The second edition adds a new and
extensive chapter on integral equation methods with
applications to guided waves, antennas, and scattering.
Utilizing the engaging style that made the first edition so
appealing, this second edition continues to emphasize
the most enduring and research-critical electromagnetic
principles.
Principles of electromagneticsElements of
ElectromagneticsOxford University Press, USA
Electromagnetic Field Theory and Transmission Lines is an
ideal textbook for a single semester, first course on
Electromagnetic Field Theory (EMFT) at the undergraduate
level. This book uses plain and simple English, diagrammatic
representations and real life examples to explain the
fundamental concepts, notations, representation and
principles that govern the field of EMFT. The chapters cover
every aspect of EMFT from electrostatics to advanced topics
dealing with Electromagnetic Interference
(EMI)/Electromagnetic Compatibility (EMC), EMC standards
and design methods for EMC. Careful and deta.
Electromagnetic Fields
This text seeks to illuminate, mainly for the electrical power
engineers of the future, the topic of large scale solar flux
gathering schemes, which arguably represent the major
source of renewable power available. The aim of the content
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is to impart, from an electromagnetic perspective, a deep and
sound understanding of the topic of solar flux collection,
ranging from the characteristics of light to the properties of
antennas. To do this five chapters are employed to provide a
thorough grounding in relevant aspects of electromagnetism
and electromagnetic waves including optics, electromagnetic
radiation and reception, aperture antennas and array
antennas and the quantum electrodynamics aspects of
optical absorption, as it relates to photovoltaic techniques.
The principles developed in these chapters are then used to
underpin and elucidate the main chapters on photovoltaic
collectors, concentrated solar power collectors, satellite
based collection systems and optical nantennas. To establish
the novel and transformative renewable technologies, which
civilisation will soon require, in order to achieve sustainability
quickly and effectively, the availability of professional
engineers and scientists with a thorough and commanding
grasp of the fundamental science is an absolutely essential
prerequisite. This book provides this for solar power
generating systems.
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
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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.
This text, directed to the microwave engineers and Master
and PhD students, is on the use of electromagnetics to the
development and design of advanced integrated components
distinguished by their extended field of applications. The
results of hundreds of authors scattered in numerous journals
and conference proceedings are carefully reviewed and
classed. Several chapters are to refresh the knowledge of
readers in advanced electromagnetics. New techniques are
represented by compact electromagnetic–quantum equations
which can be used in modeling of microwave-quantum
integrated circuits of future In addition, a topological method
to the boundary value problem analysis is considered with the
results and examples. One extended chapter is for the
development and design of integrated components for
extended bandwidth applications, and the technology and
electromagnetic issues of silicon integrated transmission
lines, transitions, filters, power dividers, directional couplers,
etc are considered. Novel prospective interconnects based on
different physical effects are reviewed as well. The ideas of
topology is applicable to the electromagnetic signaling and
computing, when the vector field maps can carry discrete
information, and this area and the results in topological
signaling obtained by different authors are analyzed,
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including the recently designed predicate logic processor
operating spatially represented signal units. The book is rich
of practical examples, illustrations, and references and useful
for the specialists working at the edge of contemporary
technology and electromagnetics.
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