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Electromagnetics 5th International Edition
This book highlights the latest advances in engineering mathematics with a main
focus on the mathematical models, structures, concepts, problems and
computational methods and algorithms most relevant for applications in modern
technologies and engineering. In particular, it features mathematical methods
and models of applied analysis, probability theory, differential equations, tensor
analysis and computational modelling used in applications to important problems
concerning electromagnetics, antenna technologies, fluid dynamics, material and
continuum physics and financial engineering. The individual chapters cover both
theory and applications, and include a wealth of figures, schemes, algorithms,
tables and results of data analysis and simulation. Presenting new methods and
results, reviews of cutting-edge research, and open problems for future research,
they equip readers to develop new mathematical methods and concepts of their
own, and to further compare and analyse the methods and results discussed.The
book consists of contributed chapters covering research developed as a result of
a focused international seminar series on mathematics and applied mathematics
and a series of three focused international research workshops on engineering
mathematics organised by the Research Environment in Mathematics and
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Applied Mathematics at Mälardalen University from autumn 2014 to autumn
2015: the International Workshop on Engineering Mathematics for
Electromagnetics and Health Technology; the International Workshop on
Engineering Mathematics, Algebra, Analysis and Electromagnetics; and the 1st
Swedish-Estonian International Workshop on Engineering Mathematics, Algebra,
Analysis and Applications.It serves as a source of inspiration for a broad
spectrum of researchers and research students in applied mathematics, as well
as in the areas of applications of mathematics considered in the book.
A collection of papers on electromagnetic nondestructive evaluation (NDE)
techniques. Developments are discussed along with the implications of
innovations for future inspection practice. Topics covered include: analytical and
numerical modelling of electromagnetic NDE phenomena; solutions to NDE
inverse problems; evaluation of material degradation in ferromagnetic structures;
advanced sensors; industrial applications of NDE; and benchmark problems and
solutions.
The research work on the topic of ‘‘Tomography of the Earth’s Crust: From
Geophysical Sounding to Real-Time Monitoring’’ has focused on the
development of cross-scale multiparameter methods and their technological
application together with the development of innovative field techniques. Seismic
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wave field inversion theory, diffusion and potential methods were developed and
optimized with respect to cost and benefit aspects. This volume summarizes the
scientific results of nine interdisciplinary joint projects funded by the German
Federal Ministry of Education and Research in the framework of the Research
and Development Program GEOTECHNOLOGIEN. Highlights and innovations
presented cover many length scales and involve targets ranging from
applications in the laboratory, to ground water surveys of heterogeneous aquifer,
geotechnical applications like tunnel excavation, coal mine and CO2 monitoring
and the imaging and monitoring of tectonic and societally relevant objects as
active faults and volcanoes. To study these objects, the authors use the full
spectrum of geophysical methods (ultrasonics, seismic and seismology,
electromagnetics, gravity, and airborne) in combination with new methods like
seismic interferometry, diffuse wave field theory and full-wave-form inversion in
3D and partially also in 4D. Geophysical Sounding to Real-Time Monitoring’’
has focused on the development of cross-scale multiparameter methods and
their technological application together with the development of innovative field
techniques. Seismic wave field inversion theory, diffusion and potential methods
were developed and optimized with respect to cost and benefit aspects. This
volume summarizes the scientific results of nine interdisciplinary joint projects
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funded by the German Federal Ministry of Education and Research in the
framework of the Research and Development Program GEOTECHNOLOGIEN.
Highlights and innovations presented cover many length scales and involve
targets ranging from applications in the laboratory, to ground water surveys of
heterogeneous aquifer, geotechnical applications like tunnel excavation, coal
mine and CO2 monitoring and the imaging and monitoring of tectonic and
societally relevant objects as active faults and volcanoes. To study these objects,
the authors use the full spectrum of geophysical methods (ultrasonics, seismic
and seismology, electromagnetics, gravity, and airborne) in combination with new
methods like seismic interferometry, diffuse wave field theory and full-wave-form
inversion in 3D and partially also in 4D. 2 monitoring and the imaging and
monitoring of tectonic and societally relevant objects as active faults and
volcanoes. To study these objects, the authors use the full spectrum of
geophysical methods (ultrasonics, seismic and seismology, electromagnetics,
gravity, and airborne) in combination with new methods like seismic
interferometry, diffuse wave field theory and full-wave-form inversion in 3D and
partially also in 4D.
The book covers classical and practical approaches to electromagnetic field
solutions in magnetic devices. The following topics are addressed: Advanced
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computional techniques; Intelligent computer aided design; Magnetic materials;
Inverse problems; Magnetic sensors and transducers; Performance and
optimisation of devices; Applications to electronic systems; Modelling of nonlinear systems and other related topics. This volume presents 200 of the best
articles presented at the International Symposium on Non-Linear Electromagnetic
Systems (ISEM in Cardiff, Wales). The previous ISEM papers were published in
the successful volume Advanced Computational and Design Techniques in
Applied Electromagnetic Systems (by Elsevier).Main chapters in this book are:
Electromagnetic Devices: Non-linearities at contacts and interfaces in
semiconductor structures by R.H. Williams as key-note. Optimisation, Inverse
and Biological Studies: Power loss testing; intelligent computation of optimization
of metal cutting; grid methods for CFD and CEM. Magnetic Materials: Materials
for circuit semilator applications; rotational magnetostriction. Computational
Techniques and Modelling: Electromagnetic device design; soft magnetic
materials; engineering application of artificial intelligence. Sensors and Nondestructive Testing: Eddy current nondestructive evaluation; nonlinear
magnetoresistance; micro magnetic sensor. Electronic and Electrical
Applications: Non-linear transistor parameters; superconducting magnets.
This publication aims to discuss the technical advances and the developments of
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the basics of electromagnetic NDT. Though one of the main topics is the Eddy
Current Testing which is put to practical use in industry now as one of the
approved methods of crack detection in steels and metallic structures,
Electromagnetic Nondestructive Evaluation (X) emphasizes magnetic NDE
method according to the concept of NDE & Science Research Center. The book
contains thirty-three technical papers, covering topics on eddy current testing and
technique, industrial applications, new methods, NDE by magnetism and
magnetics, inverse problem and benchmark. The material is important for
scientists and engineers working in the field of electromagnetic nondestructive
testing or nondestructive evaluation, in defect detection and sizing, as well as in
material characterization.
This book presents selected contributions of the Ultra-Wideband Short-Pulse
Electromagnetics 7 Conference, including electromagnetic theory, scattering,
Ultrawideband (UWB) antennas, UWB systems, ground penetrating radar, UWB
communications, pulsed-power generation, time-domain computational
electromagnetics, UWB compatibility, target detection and discrimination,
propagation through dispersive media, and wavelet and multi-resolution
techniques.
Principles of Electromagnetic Methods in Surface Geophysics contains
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information about the theory of electromagnetic fields in a conducting media. It
describes the theoretical and physical principles of the main geophysical
methods using electromagnetic fields, including frequency and transient
soundings, electromagnetic profiling, and magnetotelluric soundings. Special
attention is paid to models and signal processing methods used in modern
exploration geophysics for groundwater, mineral and hydrocarbon exploration.
Offers an integrated approach to the description of electromagnetic geophysical
fields used for surface geophysical surveys Provides a clear introduction to the
physical background of electromagnetic methods and their application Rounds off
the treatment of the main geophysical methods: gravity, magnetic seismic,
electric and electromagnetic methods
Electromagnetic Boundary Problems introduces the formulation and solution of
Maxwell’s equations describing electromagnetism. Based on a one-semester
graduate-level course taught by the authors, the text covers material parameters,
equivalence principles, field and source (stream) potentials, and uniqueness, as
well as: Provides analytical solutions of waves in regions with planar, cylindrical,
spherical, and wedge boundaries Explores the formulation of integral equations
and their analytical solutions in some simple cases Discusses approximation
techniques for problems without exact analytical solutions Presents a general
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proof that no classical electromagnetic field can travel faster than the speed of
light Features end-of-chapter problems that increase comprehension of key
concepts and fuel additional research Electromagnetic Boundary Problems uses
generalized functions consistently to treat problems that would otherwise be
more difficult, such as jump conditions, motion of wavefronts, and reflection from
a moving conductor. The book offers valuable insight into how and why various
formulation and solution methods do and do not work.
This book is a classic and has been one of the traditional market leaders since its first
publication in 1953. In this revision, the authors have made some drastic changes to keep
pace with the transformation that has been going on in the curriculum over the past few years.
In many schools this course has gone from a two-semester course to a one-semester course.
In the fifth edition, transmission lines and other practical applications are addressed early in the
text and the coverage of electrostatics is reduced to make this book suitable for a onesemester course. This text provides flexibility in that the core material is provided in the first
five chapters with supplementary material that may be used as desired in the remaining
chapters. This text is unique in having hundreds of real-world examples accompanied by
problems of varying difficulty. Additionally, this book covers numerical techniques and contains
useful computer programs and projects to afford students the opportunity to gain direct
experience in the use of electromagnetic software and hardware. This text is accompanied by
a website containing projects, recent developments in the field, and demonstrations of
electromagnetic principles.
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"The aim of this selection of papers is to bring together researchers working very deep in the
basics of electromagnetic NDT on one hand and industrialist discussing their practical
problems on the other hand. The papers cover topics as; Microwave applications and Material
Characterization; General Eddy Current Inspection Tasks; Novel Techniques and Sensors;
Magnetic Flux leakage Inspection; Steam Generator Eddy Current Inspection Tasks; and
Material Characterization. Especially Novel Techniques and Sensors and Material
Characterization are discussed on multiple papers. This publication gives a good overview of
the many scientific problems in this area, but also explains the actual challenges for the
scientific-technical community, like problems with in-line inspection of pipelines or the
enhancing of the inspection performance in steam generator tubes inspection in the nuclear
field. The material is important for scientists and engineers working in the field of
electromagnetic non-destructive testing, in defect detection and sizing, as well as in material
characterization."
The 12th International Workshop on Electromagnetic Nondestructive Evaluation (ENDE’07)
was held from the 19th to the 21st of June 2007 at the Wolfson Centre for Magnetics at Cardiff
University, Cardiff, United Kingdom. The aim of this annual workshop is to bring together
engineers and scientists from universities, research institutions and industry to discuss and
exchange the latest ideas and findings in basic research and development as well as industrial
applications of electromagnetic nondestructive evaluation. This publication contains the
proceedings of the workshop. In this book you will find a variety of topics on both theoretical
and experimental aspects of nondestructive evaluation in eddy currents, magnetic
measurements, magnetic flux leakage, Barkhausen methods, new methods and inverse
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problems for crack detection.
This conference was held in Santiago de Compostela, Spain, July 10-14, 2000. This volume
contains papers presented at the conference covering a broad range of topics in theoretical
and applied wave propagation in the general areas of acoustics, electromagnetism, and
elasticity. Both direct and inverse problems are well represented. This volume, along with the
three previous ones, presents a state-of-the-art primer for research in wave propagation. The
conference is conducted by the Institut National de Recherche en Informatique et en
Automatique with the cooperation of SIAM.
In the last 20 years the disciplines of particle physics, astrophysics, nuclear physics and
cosmology have grown together in an unprecedented way. A brilliant example is nuclear
double beta decay, an extremely rare radioactive decay mode, which is one of the most
exciting and important fields of research in particle physics at present and the flagship of nonaccelerator particle physics. While already discussed in the 1930s, only in the 1980s was it
understood that neutrinoless double beta decay can yield information on the Majorana mass of
the neutrino, which has an impact on the structure of space-time. Today, double beta decay is
indispensable for solving the problem of the neutrino mass spectrum and the structure of the
neutrino mass matrix. The potential of double beta decay has also been extended such that it
is now one of the most promising tools for probing beyond-the-standard-model particle physics,
and gives access to energy scales beyond the potential of future accelerators. This book
presents the breathtaking manner in which achievements in particle physics have been made
from a nuclear physics process. Consisting of a 150-page highly factual overview of the field of
double beta decay and a 1200-page collection of the most important original articles, the book
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outlines the development of double beta decay research theoretical and experimental from its
humble beginnings until its most recent achievements, with its revolutionary consequences for
the theory of particle physics. It further presents an outlook on the exciting future of the field.
The two volumes of this new edition of the Handbook cover the basic biological, medical,
physical, and electrical engineering principles. They also include experimental results
concerning how electric and magnetic fields affect biological systems—both as potential
hazards to health and potential tools for medical treatment and scientific research. They also
include material on the relationship between the science and the regulatory processes
concerning human exposure to the fields. Like its predecessors, this edition is intended to be
useful as a reference book but also for introducing the reader to bioelectromagnetics or some
of its aspects. FEATURES • New topics include coverage of electromagnetic effects in the
terahertz region, effects on plants, and explicitly applying feedback concepts to the analysis of
biological electromagnetic effects • Expanded coverage of electromagnetic brain stimulation,
characterization and modeling of epithelial wounds, and recent lab experiments on at all
frequencies • Section on background for setting standards and precautionary principle •
Discussion of recent epidemiological, laboratory, and theoretical results; including: WHO IARC
syntheses of epidemiological results on both high and low frequency fields, IITRI lab study of
cancer in mice exposed to cell phone-like radiation, and other RF studies • All chapters
updated by internationally acknowledged experts in the field
This work is a collection of papers on electromagnetic nondestructive evaluation. It discusses
developments in the growing field of electromagnetic nondestructive evaluation methods.
Topics include evaluation of degradation mechanism in magnetic materials.
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Electromagnetics
This book is devoted to the investigations of non-stationary electromagnetic processes. The
investigations are undertaken analytically mainly using the Volterra integral equations
approach. The book contains a systematic statement of this approach for the investigations of
electrodynamics phenomena in the time domain and new results and applications in
microwave techniques and photonics. Particular consideration is given to electromagnetic
transients in time-varying media and their potential applications. The approach is formulated
and electromagnetic phenomena are investigated in detail for a hollow metal waveguide, which
contains moving dielectric or plasma-bounded medium, and dielectric waveguides with timevarying medium inside a core.
Mformation about a material can be gathered from its interaction with electromagnetic waves.
The information may be stored in the amplitude, the phase, the polarisation, the angular
distribution of energy transportation or the spectral characteristics. When re trieved from the
wave, certain material properties may thus be determined indirectly. Compared on the one
hand to direct material analysis, an indirect method requires calibration and is prone to
interference from undesired sources. On the other hand, however, it permits the determination
of features inaccessible by direct methods, such as non-destructive material interrogation, high
measurement speed, or deep penetration depth. However, being a physical method, the use of
electromagnetic waves is still handicapped by the lack of acceptance by many chemists, who
are used to applying direct approaches. Historically, the first application of electromagnetic
wave interaction with mat ter involved measurement of amplitude changes at a single
frequency caused by material properties, and it is still used today by some systems. This
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approach was soon supplemented by single frequency phase measurements, in order to avoid
distortions through amplitude instabilities or parasitic reflections. Such single pa rameter
measurements of course require dependence only on one variable in the measured process
and sufficient stability of all other ancillary conditions. If that is not the case, the single
parameter measurement fails.
The analysis, development, and/or operation of high temperature processes that involve the
production of ferrous and nonferrous metals, alloys, and refractory and ceramic materials are
covered in the book. The innovative methods for achieving impurity segregation and removal,
by-product recovery, waste minimization, and/or energy efficiency are also involved. Eight
themes are presented in the book: 1: High Efficiency New Metallurgical Technology 2:
Fundamental Research of Metallurgical Process 3: Alloy and Materials Preparation 4:
Roasting, Reduction, and Smelting 5: Sintering of Ores and Powder 6: Simulation and
Modeling 7: Treatment of Solid Slag/Wastes and Complex Ores 8: Microwave Heating, Energy,
and Environment
The basic objective of this highly successful text--to present the concepts of electromagnetics
in a style that is clear and interesting to read--is more fully-realized in this Second Edition than
ever before.Thoroughly updated and revised, this two-semester approach to fundamental
concepts and applications in electromagnetics begins with vector analysis--which is then
applied throughout the text. A balanced presentation of time-varying fields and static fields
prepares students for employment in today's industrial and manufacturing
sectors.Mathematical theorems are treated separately from physical concepts.Students,
therefore, do not need to review any more mathematics than their level of proficiency requires.
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Sadiku is well-known for his excellent pedagogy, and this edition refines his approach even
further. Student-oriented pedagogy comprises: chapter introductions showing how the
forthcoming material relates to the previous chapter, summaries, boxed formulas, and multiple
choice review questions with answers allowing students to gauge their comprehension. Many
new problems have been added throughout the text.
This book is both a course book and a monograph. In fact, it has developed from notes given
to graduate course students on materials processing in the years 1989 to 2006.
Electromagnetic Processing of Materials (EPM), originates from a branch of materials science
and engineering developed in the 1980s as a field aiming to create new materials and/or
design processes by making use of various functions which appear when applying the electric
and magnetic fields to materials. It is based on transport phenomena, materials processing and
magnetohydrodynamics. The first chapter briefly introduces the history, background and
technology of EPM. In the second chapter, the concept of transport phenomena is concisely
introduced and in the third chapter the essential part of magnetohydrodynamics is transcribed
and readers are shown that the concept of transport phenomena does not only apply to heat,
mass and momentum, but also magnetic field. The fourth chapter describes electromagnetic
processing of electrically conductive materials such as electromagnetic levitation, mixing,
brake, and etc., which are caused by the Lorentz force. The fifth chapter treats magnetic
processing of organic and non-organic materials such as magnetic levitation, crystal
orientation, structural alignment and etc., which are induced by the magnetization force. This
part is a new academic field named Magneto-Science, which focuses on the development of
super-conducting magnets. This book is written so as to be understood by any graduate
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student in engineering courses but also to be of interest to engineers and researchers in
industries.
A four year Electrical and Electronic engineering curriculum normally contains two modules of
electromagnetic field theories during the first two years. However, some curricula do not have
enough slots to accommodate the two modules. This book, Electromagnetic Field Theories, is
designed for Electrical and Electronic engineering undergraduate students to provide
fundamental knowledge of electromagnetic fields and waves in a structured manner. A
comprehensive fundamental knowledge of electric and magnetic fields is required to
understand the working principles of generators, motors and transformers. This knowledge is
also necessary to analyze transmission lines, substations, insulator flashover mechanism,
transient phenomena, etc. Recently, academics and researches are working for sending
electrical power to a remote area by designing a suitable antenna. In this case, the knowledge
of electromagnetic fields is considered as important tool.
In this book, experts from academia and industry present the latest advances in scientific
theory relating to applied electromagnetics and examine current and emerging applications
particularly within the fields of electronics, communications, and computer technology. The
book is based on presentations delivered at APPEIC 2015, the 2nd Applied Electromagnetic
International Conference, held in Krabi, Thailand in December 2015. The conference provided
an ideal platform for researchers and specialists to deliver both theoretically and practically
oriented contributions on a wide range of topics relevant to the theme of nurturing applied
electromagnetics for human technology. Many novel aspects were addressed, and the
contributions selected for this book highlight the relevance of advances in applied
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electromagnetics to a variety of industrial engineering problems and identify exciting futu re
directions for research.
"This publication aims to discuss the technical advances and the developments of the basics of
electromagnetic NDT. Though one of the main topics is the Eddy Current Testing which is put
to practical use in industry now as one of the approved methods of crack detection in steels
and metallic structures, Electromagnetic Nondestructive Evaluation (X) emphasizes magnetic
NDE method according to the concept of NDE & Science Research Center. The book contains
thirty-three technical papers, covering topics on eddy current testing and technique, industrial
applications, new methods, NDE by magnetism and magnetics, inverse problem and
benchmark. The material is important for scientists and engineers working in the field of
electromagnetic nondestructive testing or nondestructive evaluation, in defect detection and
sizing, as well as in material characterization."
This publication covers topics in the area of applied electromagnetics and mechanics. Since
starting in Japan in 1988, the ISEM has become a well-known international forum on applied
electromagnetics.
In the last 20 years the disciplines of particle physics, astrophysics, nuclear physics and
cosmology have grown together in an unprecedented way. A brilliant example is nuclear
double beta decay, an extremely rare radioactive decay mode, which is one of the most
exciting and important fields of research in particle physics at present and the flagship of nonaccelerator particle physics.While already discussed in the 1930s, only in the 1980s was it
understood that neutrinoless double beta decay can yield information on the Majorana mass of
the neutrino, which has an impact on the structure of space-time. Today, double beta decay is
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indispensable for solving the problem of the neutrino mass spectrum and the structure of the
neutrino mass matrix. The potential of double beta decay has also been extended such that it
is now one of the most promising tools for probing beyond-the-standard-model particle physics,
and gives access to energy scales beyond the potential of future accelerators.This book
presents the breathtaking manner in which achievements in particle physics have been made
from a nuclear physics process. Consisting of a 150-page highly factual overview of the field of
double beta decay and a 1200-page collection of the most important original articles, the book
outlines the development of double beta decay research — theoretical and experimental — from
its humble beginnings until its most recent achievements, with its revolutionary consequences
for the theory of particle physics. It further presents an outlook on the exciting future of the
field.
This book includes papers presented at the Second International Conference on Electronic
Engineering and Renewable Energy (ICEERE 2020), which focus on the application of artificial
intelligence techniques, emerging technology and the Internet of things in electrical and
renewable energy systems, including hybrid systems, micro-grids, networking, smart health
applications, smart grid, mechatronics and electric vehicles. It particularly focuses on new
renewable energy technologies for agricultural and rural areas to promote the development of
the Euro-Mediterranean region. Given its scope, the book is of interest to graduate students,
researchers and practicing engineers working in the fields of electronic engineering and
renewable energy.
Eleven chapters, written by experts in their respective fields, on topics ranging from control of
the Navier-Stokes equations to nondestructive evaluation - all of which are modeled by
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distributed parameter systems.
This proceedings book discusses state-of-the-art research on uncertainty quantification in
mechanical engineering, including statistical data concerning the entries and parameters of a
system to produce statistical data on the outputs of the system. It is based on papers
presented at Uncertainties 2020, a workshop organized on behalf of the Scientific Committee
on Uncertainty in Mechanics (Mécanique et Incertain) of the AFM (French Society of
Mechanical Sciences), the Scientific Committee on Stochastic Modeling and Uncertainty
Quantification of the ABCM (Brazilian Society of Mechanical Sciences) and the SBMAC
(Brazilian Society of Applied Mathematics).
This text is a collection of contributions covering a wide range of topics of interdisciplinary
character, from materials to systems, from microdevices to large equipment, with special
emphasis on emerging subjects and particular attention to advanced computational methods in
order to model both devices and systems. The book provides the solution to challenging
problems of research on non-linear electromagnetic systems and is expected to help
researchers working in this broad area.
Discover the utility of four popular electromagnetic geophysical techniques In GeoRadar,
FDEM, TDEM, and AEM Methods, accomplished researchers Fabio Giannino and Giovanni
Leucci deliver an in-depth exploration of the theory and application of four different
electromagnetic geophysical techniques: ground penetrating radar, the frequency domain
electromagnetic method, the time domain electromagnetic method, and the airborne
electromagnetic method. The authors offer a full description of each technique as they relate to
the economics, planning, and logistics of deploying each of them on-site. The book also
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discusses the potential output of each method and how it can be combined with other sources
of below- and above-ground information to create a digitized common point cloud containing a
wide variety of data. Giannino and Leucci rely on 25 years of professional experience in over
40 countries around the world to provide readers with a fulsome description of the optimal use
of GPR, FDEM, TDEM, and AEM, demonstrating their flexibility and applicability to a wide
variety of use cases. Readers will also benefit from the inclusion of: A thorough introduction to
electromagnetic theory, including the operative principles and theory of ground penetrating
radar (GPR) and the frequency domain electromagnetic method (FDEM) An exploration of
hardware architecture and surveying, including GPR, FDEM, time domain electromagnetic
method (TDEM), and airborne electromagnetic (AEM) surveying A collection of case studies,
including a multiple-geophysical archaeological GPR survey in Turkey and a UXO search in a
building area in Italy using FDEM /li> Discussions of planning and mobilizing a campaign, the
shipment and clearance of survey equipment, and managing the operative aspects of field
activity Perfect for forensic and archaeological geophysicists, GeoRadar, FDEM, TDEM, and
AEM Methods will also earn a place in the libraries of anyone seeking a one-stop reference for
the planning and deployment of GDR, FDEM, TDEM, and AEM surveying techniques.
A survey of theoretical and experimental research, this book covers all areas of lightning
phenomenology. The four sections cover models of fundamental lightning processes,
propagation of lightning-induced signals, measurement of lightning parameters, and lightning
interaction with systems. The book provides an excellent review of the use of models to
support remote sensing efforts. It includes data on high-frequency radiated fields for lightening
and an overview of the data available in the frequency and time domains for lightning. The
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book also presents spectoral and temporal characteristics of lightning in the VHF-UHF
frequency range and uses photographic and electromagnetic measurements to examine how
lighting chooses a strike point.
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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,
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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 comeup 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 analyzes scientific problems within the history of physics, engineering,
chemistry, astronomy and medicine, correlated with technological applications in
the social context. When and how is tension between disciplines explicitly
practised? What is the conceptual bridge between science researches and the
organization of technological researches in the development of industrial
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applications? The authors explain various ways in which the sciences allowed
advanced modelling on the one hand, and the development of new technological
ideas on the other hand. An emphasis on the role played by mechanisms,
production methods and instruments bestows a benefit on historical and scientific
discourse: theories, institutions, universities, schools for engineers, social
implications as well. Scholars from different traditions discuss the emergency
style of thinking in methodology and, in theoretical perspective, aim to gather and
re-evaluate the current thinking on this subject. It brings together contributions
from leading experts in the field, and gives much-needed insight into the subject
from a historical point of view. The volume composition makes for absorbing
reading for historians, philosophers and scientists.
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