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This book grew out of the IEEE-EMBS Summer Schools
on Biomedical Signal Processing, which have been held
annually since 2002 to provide the participants state-ofthe-art knowledge on emerging areas in biomedical
engineering. Prominent experts in the areas of
biomedical signal processing, biomedical data treatment,
medicine, signal processing, system biology, and applied
physiology introduce novel techniques and algorithms as
well as their clinical or physiological applications. The
book provides an overview of a compelling group of
advanced biomedical signal processing techniques, such
as multisource and multiscale integration of information
for physiology and clinical decision; the impact of
advanced methods of signal processing in cardiology
and neurology; the integration of signal processing
methods with a modelling approach; complexity
measurement from biomedical signals; higher order
analysis in biomedical signals; advanced methods of
signal and data processing in genomics and proteomics;
and classification and parameter enhancement.
This book comprehensively reviews the various
automated and semi-automated signal and image
processing techniques, as well as deep-learning-based
image analysis techniques, used in healthcare
diagnostics. It highlights a range of data pre-processing
methods used in signal processing for effective data
mining in remote healthcare, and discusses prePage 1/24
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processing using filter techniques, noise removal, and
contrast-enhanced methods for improving image quality.
The book discusses the status quo of artificial
intelligence in medical applications, as well as its future.
Further, it offers a glimpse of feature extraction methods
for reducing dimensionality and extracting discriminatory
information hidden in biomedical signals. Given its
scope, the book is intended for academics, researchers
and practitioners interested in the latest real-world
technological innovations.
Biomedical Signal Processing and Artificial Intelligence in
Healthcare is a new volume in the Developments in
Biomedical Engineering and Bioelectronics series. This
volume covers the basics of biomedical signal
processing and artificial intelligence. It explains the role
of machine learning in relation to processing biomedical
signals and the applications in medicine and healthcare.
The book provides background to statistical analysis in
biomedical systems. Several types of biomedical signals
are introduced and analyzed, including ECG and EEG
signals. The role of Deep Learning, Neural Networks,
and the implications of the expansion of artificial
intelligence is covered. Biomedical Images are also
introduced and processed, including segmentation,
classification, and detection. This book covers different
aspects of signals, from the use of hardware and
software, and making use of artificial intelligence in
problem solving. Dr Zgallai’s book has up to date
coverage where readers can find the latest information,
easily explained, with clear examples and illustrations.
The book includes examples on the application of signal
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and image processing employing artificial intelligence to
Alzheimer, Parkinson, ADHD, autism, and sleep
disorders, as well as ECG and EEG signals.
Developments in Biomedical Engineering and
Bioelectronics is a 10-volume series which covers recent
developments, trends and advances in this field. Edited
by leading academics in the field, and taking a
multidisciplinary approach, this series is a forum for
cutting-edge, contemporary review articles and
contributions from key ‘up-and-coming’ academics
across the full subject area. The series serves a wide
audience of university faculty, researchers and students,
as well as industry practitioners. Coverage of the subject
area and the latest advances and applications in
biomedical signal processing and Artificial Intelligence.
Contributions by recognized researchers and field
leaders. On-line presentations, tutorials, application and
algorithm examples.
This book deals with medical image analysis methods. In
particular, it contains two significant chapters on image
segmentation as well as some selected examples of the
application of image analysis and processing methods.
Despite the significant development of information
technology methods used in modern image analysis and
processing algorithms, the segmentation process
remains open. This is mainly due to intra-patient
variability and/or scene diversity. Segmentation is
equally difficult in the case of ultrasound imaging and
depends on the location of the probe or the contact
force. Regardless of the imaging method, segmentation
must be tailored for a specific application in almost every
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case. These types of application areas for various
imaging methods are included in this book.
Written specifically for biomedical engineers, Biosignal
and Medical Image Processing, Third Edition provides a
complete set of signal and image processing tools,
including diagnostic decision-making tools, and
classification methods. Thoroughly revised and updated,
it supplies important new material on nonlinear methods
for describing and classify
This book highlights recent findings on and analyses
conducted on signals and images in the area of
medicine. The experimental investigations involve a
variety of signals and images and their methodologies
range from very basic to sophisticated methods. The
book explains how signal and image processing methods
can be used to detect and forecast abnormalities in an
easy-to-follow manner, offering a valuable resource for
researchers, engineers, physicians and bioinformatics
researchers alike.
Recent advancements and innovations in medical image
and data processing have led to a need for robust and
secure mechanisms to transfer images and signals over
the internet and maintain copyright protection. The
Handbook of Research on Information Security in
Biomedical Signal Processing provides emerging
research on security in biomedical data as well as
techniques for accurate reading and further processing.
While highlighting topics such as image processing,
secure access, and watermarking, this publication
explores advanced models and algorithms in information
security in the modern healthcare system. This
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publication is a vital resource for academicians, medical
professionals, technology developers, researchers,
students, and practitioners seeking current research on
intelligent techniques in medical data security.
It is essential that differently oriented specialists and
students involved in image processing have a firm grasp
of the necessary concepts and principles. A singlesource reference that can provide this foundation, as well
as a thorough explanation of the techniques involved,
particularly those found in medical image processing,
would be an
The aim of this book is to outline the concept of entropy,
various types of entropies and their implementation to
evaluate a variety of biomedical signals/images. The book
emphasizes various entropy-based image pre-processing
methods which are essential for the development of suitable
computerized examination systems. The recent research
works on biomedical signal evaluation confirms that signal
analysis provides vital information regarding the physiological
condition of the patient, and the efficient evaluation of these
signals can help to diagnose the nature and the severity of
the disease. This book emphasizes various entropy-based
image pre-processing methods which are essential for the
development of suitable computerized examination systems
for the analysis of biomedical images recorded with a variety
of modalities. The work discusses the image pro-processing
methods with the Entropies, such as Kapur, Tsallis, Shannon
and Fuzzy on a class of RGB-scaled and gray-scaled medical
pictures. The performance of the proposed technique is
justified with the help of suitable case studies, which involves
x-ray image analysis, MRI analysis and CT analysis. This
book is intended for medical signal/image analysts,
undergraduate and postgraduate students, researchers, and
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medical scientists interested in biomedical data evaluation.
This book describes medical imaging systems, such as X-ray,
Computed tomography, MRI, etc. from the point of view of
digital signal processing. Readers will see techniques applied
to medical imaging such as Radon transformation, image
reconstruction, image rendering, image enhancement and
restoration, and more. This book also outlines the physics
behind medical imaging required to understand the
techniques being described. The presentation is designed to
be accessible to beginners who are doing research in DSP for
medical imaging. Matlab programs and illustrations are used
wherever possible to reinforce the concepts being discussed.
Known as the bible of biomedical engineering, The
Biomedical Engineering Handbook, Fourth Edition, sets the
standard against which all other references of this nature are
measured. As such, it has served as a major resource for
both skilled professionals and novices to biomedical
engineering.Biomedical Signals, Imaging, and Informatics, the
third v
Advanced techniques in image processing have led to many
innovations supporting the medical field, especially in the
area of disease diagnosis. Biomedical imaging is an essential
part of early disease detection and often considered a first
step in the proper management of medical pathological
conditions. Classification and Clustering in Biomedical Signal
Processing focuses on existing and proposed methods for
medical imaging, signal processing, and analysis for the
purposes of diagnosing and monitoring patient conditions.
Featuring the most recent empirical research findings in the
areas of signal processing for biomedical applications with an
emphasis on classification and clustering techniques, this
essential publication is designed for use by medical
professionals, IT developers, and advanced-level graduate
students.
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This book examines the principles and applications of
biomedical imaging and signals processing as well as the
advances of multimodal imaging and multi-feature
quantification for disease diagnosis and treatments in
ophthalmology, stroke, chemotherapy, and neurology.
Chapters cover such topics as image segmentation and
registration, feature selection for classification, micro-texture
characterization, simulation of tissue deformation, and highlevel statistical analyses. The chapters also discuss different
imaging modalities including MRI and EEG, confocal
microscopy, and molecular imaging for improving the
accuracy of disease detection via higher spatiotemporal
resolution and better illustration. Overall, the book provides a
comprehensive review of biomedical imaging and signal
processing, informing readers with current and insightful
knowledge in these fields.
With the rise of advanced computerized data collection
systems, monitoring devices, and instrumentation
technologies, large and complex datasets accrue as an
inevitable part of biomedical enterprise. The availability of
these massive amounts of data offers unprecedented
opportunities to advance our understanding of underlying
biological and physiological functions, structures, and
dynamics. Biosignal Processing: Principles and Practices
provides state-of-the-art coverage of contemporary methods
in biosignal processing with an emphasis on brain signal
analysis. After introducing the fundamentals, it presents
emerging methods for brain signal processing, focusing on
specific non-invasive imaging techniques such as
electroencephalography (EEG), magnetoencephalography
(MEG), magnetic resonance imaging (MRI), and functional
near-infrared spectroscopy (fNIR). In addition, the book
presents recent advances, reflecting the evolution of biosignal
processing. As biomedical datasets grow larger and more
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complicated, the development and use of signal processing
methods to analyze and interpret these data has become a
matter of course. This book is one step in the development of
biosignal analysis and is designed to stimulate new ideas and
opportunities in the development of cutting-edge
computational methods for biosignal processing.
Biomedical image processing is an interdisciplinary field
involving a variety of disciplines, e.g., electronics, computer
science, physics, mathematics, physiology, and medicine.
Several imaging techniques have been developed, providing
many approaches to the study of the human body.
Biomedical image processing is finding an increasing number
of important applications in, for example, the study of the
internal structure or function of an organ and the diagnosis or
treatment of a disease. If associated with classification
methods, it can support the development of computer-aided
diagnosis (CAD) systems, which could help medical doctors
in refining their clinical picture.
Practical Biomedical Signal Analysis Using MATLAB®
presents a coherent treatment of various signal processing
methods and applications. The book not only covers the
current techniques of biomedical signal processing, but it also
offers guidance on which methods are appropriate for a given
task and different types of data. The first several chapters of
the text describe signal analysis techniques—including the
newest and most advanced methods—in an easy and
accessible way. MATLAB routines are listed when available
and freely available software is discussed where appropriate.
The final chapter explores the application of the methods to a
broad range of biomedical signals, highlighting problems
encountered in practice. A unified overview of the field, this
book explains how to properly use signal processing
techniques for biomedical applications and avoid
misinterpretations and pitfalls. It helps readers to choose the
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appropriate method as well as design their own methods.

Differently oriented specialists and students involved in
image processing and analysis need to have a firm grasp
of concepts and methods used in this now widely utilized
area. This book aims at being a single-source reference
providing such foundations in the form of theoretical yet
clear and easy to follow explanations of underlying
generic concepts. Medical Image Processing,
Reconstruction and Analysis – Concepts and Methods
explains the general principles and methods of image
processing and analysis, focusing namely on
applications used in medical imaging. The content of this
book is divided into three parts: Part I – Images as
Multidimensional Signals provides the introduction to
basic image processing theory, explaining it for both
analogue and digital image representations. Part II –
Imaging Systems as Data Sources offers a nontraditional view on imaging modalities, explaining their
principles influencing properties of the obtained images
that are to be subsequently processed by methods
described in this book. Newly, principles of novel
modalities, as spectral CT, functional MRI, ultrafast
planar-wave ultrasonography and optical coherence
tomography are included. Part III – Image Processing
and Analysis focuses on tomographic image
reconstruction, image fusion and methods of image
enhancement and restoration; further it explains
concepts of low-level image analysis as texture analysis,
image segmentation and morphological transforms. A
new chapter deals with selected areas of higher-level
analysis, as principal and independent component
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analysis and particularly the novel analytic approach
based on deep learning. Briefly, also the medical imageprocessing environment is treated, including processes
for image archiving and communication. Features
Presents a theoretically exact yet understandable
explanation of image processing and analysis concepts
and methods Offers practical interpretations of all
theoretical conclusions, as derived in the consistent
explanation Provides a concise treatment of a wide
variety of medical imaging modalities including novel
ones, with respect to properties of provided image data
In healthcare systems, medical devices help physicians
and specialists in diagnosis, prognosis, and therapeutics.
As research shows, validation of medical devices is
significantly optimized by accurate signal processing.
Biomedical Signal and Image Processing in Patient Care
is a pivotal reference source for progressive research on
the latest development of applications and tools for
healthcare systems. Featuring extensive coverage on a
broad range of topics and perspectives such as
telemedicine, human machine interfaces, and multimodal
data fusion, this publication is ideally designed for
academicians, researchers, students, and practitioners
seeking current scholarly research on real-life
technological inventions.
Written for senior-level and first year graduate students
in biomedical signal and image processing, this book
describes fundamental signal and image processing
techniques that are used to process biomedical
information. The book also discusses application of
these techniques in the processing of some of the main
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biomedical signals and images, such as EEG, ECG,
MRI, and CT. New features of this edition include the
technical updating of each chapter along with the
addition of many more examples, the majority of which
are MATLAB based.
This will be a comprehensive, multi-contributed reference
work that will detail the latest research and
developments in biomedical signal processing related to
big data medical analysis. It will describe signal
processing, machine learning, and parallel computing
strategies to revolutionize the world of medical analytics
and diagnosis as presented by world class researchers
and experts in this important field. The chapters will
desribe tools that can be used by biomedical and clinical
practitioners as well as industry professionals. It will give
signal processing researchers a glimpse into the issues
faced with Big Medical Data.
The book will help assist a reader in the development of
techniques for analysis of biomedical signals and
computer aided diagnoses with a pedagogical
examination of basic and advanced topics accompanied
by over 350 figures and illustrations. Wide range of
filtering techniques presented to address various
applications 800 mathematical expressions and
equations Practical questions, problems and laboratory
exercises Includes fractals and chaos theory with
biomedical applications
A Practical Guide to Signal Processing Methodology Just
as a cardiologist can benefit from an oscilloscope-type
display of the ECG without a deep understanding of
electronics, an engineer can benefit from advanced
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signal processing tools without always understanding the
details of the underlying mathematics. Through the use
of extensive MATLAB® examples and problems,
Biosignal and Medical Image Processing, Second Edition
provides readers with the necessary knowledge to
successfully evaluate and apply a wide range of signal
and image processing tools. The book begins with an
extensive introductory section and a review of basic
concepts before delving into more complex areas. Topics
discussed include classical spectral analysis, basic
digital filtering, advanced spectral methods, spectral
analysis for time-variant spectrums, continuous and
discrete wavelets, optimal and adaptive filters, and
principal and independent component analysis. In
addition, image processing is discussed in several
chapters with examples taken from medical imaging.
Finally, new to this second edition are two chapters on
classification that review linear discriminators, support
vector machines, cluster techniques, and adaptive neural
nets. Comprehensive yet easy to understand, this
revised edition of a popular volume seamlessly blends
theory with practical application. Most of the concepts
are presented first by providing a general understanding,
and second by describing how the tools can be
implemented using the MATLAB software package.
Through the concise explanations presented in this
volume, readers gain an understanding of signal and
image processing that enables them to apply advanced
techniques to applications without the need for a
complex understanding of the underlying mathematics. A
solutions manual is available for instructors wishing to
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convert this reference to classroom use.
A comprehensive introduction to innovative methods in
the field of biomedical signal analysis, covering both
theory and practice. Biomedical signal analysis has
become one of the most important visualization and
interpretation methods in biology and medicine. Many
new and powerful instruments for detecting, storing,
transmitting, analyzing, and displaying images have
been developed in recent years, allowing scientists and
physicians to obtain quantitative measurements to
support scientific hypotheses and medical diagnoses.
This book offers an overview of a range of proven and
new methods, discussing both theoretical and practical
aspects of biomedical signal analysis and
interpretation.After an introduction to the topic and a
survey of several processing and imaging techniques,
the book describes a broad range of methods, including
continuous and discrete Fourier transforms, independent
component analysis (ICA), dependent component
analysis, neural networks, and fuzzy logic methods. The
book then discusses applications of these theoretical
tools to practical problems in everyday biosignal
processing, considering such subjects as exploratory
data analysis and low-frequency connectivity analysis in
fMRI, MRI signal processing including lesion detection in
breast MRI, dynamic cerebral contrast-enhanced
perfusion MRI, skin lesion classification, and microscopic
slice image processing and automatic labeling.
Biomedical Signal Analysis can be used as a text or
professional reference. Part I, on methods, forms a selfcontained text, with exercises and other learning aids, for
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upper-level undergraduate or graduate-level students.
Researchers or graduate students in systems biology,
genomic signal processing, and computer-assisted
radiology will find both parts I and II (on applications) a
valuable handbook.
The book provides an insight into the advantages and
limitations of the use of fractals in biomedical data. It
begins with a brief introduction to the concept of fractals
and other associated measures and describes
applications for biomedical signals and images.
Properties of biological data in relations to fractals and
entropy, and the association with health and ageing are
also covered. The book provides a detailed description of
new techniques on physiological signals and images
based on the fractal and chaos theory. The aim of this
book is to serve as a comprehensive guide for
researchers and readers interested in biomedical signal
and image processing and feature extraction for disease
risk analyses and rehabilitation applications. While it
provides the mathematical rigor for those readers
interested in such details, it also describes the topic
intuitively such that it is suitable for audience who are
interested in applying the methods to healthcare and
clinical applications. The book is the outcome of years of
research by the authors and is comprehensive and
includes other reported outcomes.

Relying heavily on MATLAB® problems and
examples, as well as simulated data, this
text/reference surveys a vast array of signal and
image processing tools for biomedical applications,
providing a working knowledge
of the technologies
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addressed while showcasing valuable
implementation procedures, common pitfalls, and
essential application concepts. The first and only
textbook to supply a hands-on tutorial in biomedical
signal and image processing, it offers a unique and
proven approach to signal processing instruction,
unlike any other competing source on the topic. The
text is accompanied by a CD with support data files
and software including all MATLAB examples and
figures found in the text.
Machine Learning in Bio-Signal Analysis and
Diagnostic Imaging presents original research on the
advanced analysis and classification techniques of
biomedical signals and images that cover both
supervised and unsupervised machine learning
models, standards, algorithms, and their
applications, along with the difficulties and
challenges faced by healthcare professionals in
analyzing biomedical signals and diagnostic images.
These intelligent recommender systems are
designed based on machine learning, soft
computing, computer vision, artificial intelligence and
data mining techniques. Classification and clustering
techniques, such as PCA, SVM, techniques, Naive
Bayes, Neural Network, Decision trees, and
Association Rule Mining are among the approaches
presented. The design of high accuracy decision
support systems assists and eases the job of
healthcare practitioners and suits a variety of
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applications. Integrating Machine Learning (ML)
technology with human visual psychometrics helps
to meet the demands of radiologists in improving the
efficiency and quality of diagnosis in dealing with
unique and complex diseases in real time by
reducing human errors and allowing fast and
rigorous analysis. The book's target audience
includes professors and students in biomedical
engineering and medical schools, researchers and
engineers. Examines a variety of machine learning
techniques applied to bio-signal analysis and
diagnostic imaging Discusses various methods of
using intelligent systems based on machine learning,
soft computing, computer vision, artificial intelligence
and data mining Covers the most recent research on
machine learning in imaging analysis and includes
applications to a number of domains
In modern medicine, imaging is the most effective
tool for diagnostics, treatment planning and therapy.
Almost all modalities have went to directly digital
acquisition techniques and processing of this image
data have become an important option for health
care in future. This book is written by a team of
internationally recognized experts from all over the
world. It provides a brief but complete overview on
medical image processing and analysis highlighting
recent advances that have been made in academics.
Color figures are used extensively to illustrate the
methods and help the reader to understand the
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complex topics.
In view of better results expected from examination
of medical datasets (images) with hybrid (integration
of thresholding and segmentation) image processing
methods, this work focuses on implementation of
possible hybrid image examination techniques for
medical images. It describes various image
thresholding and segmentation methods which are
essential for the development of such a hybrid
processing tool. Further, this book presents the
essential details, such as test image preparation,
implementation of a chosen thresholding operation,
evaluation of threshold image, and implementation of
segmentation procedure and its evaluation,
supported by pertinent case studies. Aimed at
researchers/graduate students in the medical image
processing domain, image processing, and computer
engineering, this book: Provides broad background
on various image thresholding and segmentation
techniques Discusses information on various
assessment metrics and the confusion matrix
Proposes integration of the thresholding technique
with the bio-inspired algorithms Explores case
studies including MRI, CT, dermoscopy, and
ultrasound images Includes separate chapters on
machine learning and deep learning for medical
image processing
This book constitutes the refereed proceedings of
the First International Conference on Bioengineering
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and Biomedical Signal and Image Processing,
BIOMESIP 2021, held in Meloneras, Gran Canaria,
Spain, in July 2021. The 41 full and 5 short papers
were carefully reviewed and selected from 121
submissions. The papers are grouped in topical
issues on biomedical applications in molecular,
structural, and functional imaging; biomedical
computing; biomedical signal measurement,
acquisition and processing; computerized medical
imaging and graphics; disease control and
diagnosis; neuroimaging; pattern recognition and
machine learning for biosignal data; personalized
medicine; and COVID-19.
Medical imaging is one of the heaviest funded
biomedical engineering research areas. The second
edition of Pattern Recognition and Signal Analysis in
Medical Imaging brings sharp focus to the
development of integrated systems for use in the
clinical sector, enabling both imaging and the
automatic assessment of the resultant data. Since
the first edition, there has been tremendous
development of new, powerful technologies for
detecting, storing, transmitting, analyzing, and
displaying medical images. Computer-aided
analytical techniques, coupled with a continuing
need to derive more information from medical
images, has led to a growing application of digital
processing techniques in cancer detection as well as
elsewhere in medicine. This book is an essential tool
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for students and professionals, compiling and
explaining proven and cutting-edge methods in
pattern recognition for medical imaging. New edition
has been expanded to cover signal analysis, which
was only superficially covered in the first edition New
chapters cover Cluster Validity Techniques,
Computer-Aided Diagnosis Systems in Breast MRI,
Spatio-Temporal Models in Functional, ContrastEnhanced and Perfusion Cardiovascular MRI Gives
readers an unparalleled insight into the latest pattern
recognition and signal analysis technologies,
modeling, and applications
This book examines the use of biomedical signal
processing—EEG, EMG, and ECG—in analyzing and
diagnosing various medical conditions, particularly
diseases related to the heart and brain. In
combination with machine learning tools and other
optimization methods, the analysis of biomedical
signals greatly benefits the healthcare sector by
improving patient outcomes through early, reliable
detection. The discussion of these modalities
promotes better understanding, analysis, and
application of biomedical signal processing for
specific diseases. The major highlights of Biomedical
Signal Processing for Healthcare Applications
include biomedical signals, acquisition of signals, preprocessing and analysis, post-processing and
classification of the signals, and application of
analysis and classification for the diagnosis of brainPage 19/24
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and heart-related diseases. Emphasis is given to
brain and heart signals because incomplete
interpretations are made by physicians of these
aspects in several situations, and these partial
interpretations lead to major complications.
FEATURES Examines modeling and acquisition of
biomedical signals of different disorders Discusses
CAD-based analysis of diagnosis useful for
healthcare Includes all important modalities of
biomedical signals, such as EEG, EMG, MEG, ECG,
and PCG Includes case studies and research
directions, including novel approaches used in
advanced healthcare systems This book can be
used by a wide range of users, including students,
research scholars, faculty, and practitioners in the
field of biomedical engineering and medical image
analysis and diagnosis.
Image Processing with MATLAB: Applications in
Medicine and Biology explains complex, theoryladen topics in image processing through examples
and MATLAB algorithms. It describes classical as
well emerging areas in image processing and
analysis. Providing many unique MATLAB codes
and functions throughout, the book covers the theory
of probability an
"Biomedical signal processing is a rapidly expanding field with
a wide range of applications, from the construction of artificial
limbs and aids for disabilities to the development of
sophisticated medical imaging systems. Acquisition and
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processing of bio"
Biomedical Engineering Time Frequency and Wavelets in
Biomedical Signal Processing IEEE Press Series in
Biomedical Engineering Metin Akay, Series Editor Endorsed
by the IEEE Engineering in Medicine and Biology Society
Brimming with top articles from experts in signal processing
and biomedical engineering, Time Frequency and Wavelets in
Biomedical Signal Processing introduces time-frequency, timescale, wavelet transform methods, and their applications in
biomedical signal processing. This edited volume
incorporates the most recent developments in the field to
illustrate thoroughly how the use of these time-frequency
methods is currently improving the quality of medical
diagnosis, including technologies for assessing pulmonary
and respiratory conditions, EEGs, hearing aids, MRIs,
mammograms, X rays, evoked potential signals analysis,
neural networks applications, among other topics. Time
Frequency and Wavelets in Biomedical Signal Processing will
be of particular interest to signal processing engineers,
biomedical engineers, and medical researchers. Topics
covered include: Time-frequency analysis methods and
biomedical applications Wavelets, wavelet packets, and
matching pursuits and biomedical applications Wavelets and
medical imaging Wavelets, neural networks, and fractals
Generally speaking, Biosignals refer to signals recorded from
the human body. They can be either electrical (e. g.
Electrocardiogram (ECG), Electroencephalogram (EEG),
Electromyogram (EMG), etc. ) or non-electrical (e. g.
breathing, movements, etc. ). The acquisition and processing
of such signals play an important role in clinical routines.
They are usually considered as major indicators which
provide clinicians and physicians with useful information
during diagnostic and monitoring processes. In some
applications, the purpose is not necessarily medical. It may
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also be industrial. For instance, a real-time EEG system
analysis can be used to control and analyze the vigilance of a
car driver. In this case, the purpose of such a system
basically consists of preventing crash risks. Furthermore, in
certain other appli- tions,asetof biosignals (e. g.
ECG,respiratorysignal,EEG,etc. ) can be used toc- trol or
analyze human emotions. This is the case of the famous
polygraph system, also known as the “lie detector”, the ef
ciency of which remains open to debate! Thus when one is
dealing with biosignals, special attention must be given to
their acquisition, their analysis and their processing
capabilities which constitute the nal stage preceding the
clinical diagnosis. Naturally, the diagnosis is based on the
information provided by the processing system.
Sophisticated techniques for signal processing are now
available to the biomedical specialist! Written in an easy-toread, straightforward style, Biomedical Signal Processing
presents techniques to eliminate background noise, enhance
signal detection, and analyze computer data, making results
easy to comprehend and apply. In addition to examining
techniques for electrical signal analysis, filtering, and
transforms, the author supplies an extensive appendix with
several computer programs that demonstrate techniques
presented in the text.
Humans are remarkable in processing speech, audio, image
and some biomedical signals. Artificial neural networks are
proved to be successful in performing several cognitive,
industrial and scientific tasks. This peer reviewed book
presents some recent advances and surveys on the
applications of artificial neural networks in the areas of
speech, audio, image and biomedical signal processing. It
chapters are prepared by some reputed researchers and
practitioners around the globe.
E-Health applications facilitate the exchange of information
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between clinicians or between institutions, reducing costs,
extending the scope and reach of medical facilities,
enhancing the quality of service offered on- and off-site, and
provides new means of medical supervision and preemptive
medicine. Currently, the integration of medical networking and
medical information systems is treated as an obvious need;
standalone medical networking environments are no longer a
reality and the term "telemedicine" is in practice used
interchangeably with e-Health.This book provides an
overview of the field of Networked e-health applications and
telemedicine and its supporting technologies. Chapters focus
on signals, signal processing, electroencephalogram (EEG)
and the Electrocardiogram (ECG or EKG), medical imaging,
as well as a look at medical signal processing and
classification from the point of view of urgent medical support,
where not every possible type of medical equipment is readily
available. Also covered is the encoding for transmission of
medical data. Compression is of central importance, as is loss
of information and ways to minimize it. The final section of the
book addresses the design, implementation, and operation of
e-Health systems.
The book is designed for end users in the field of digital
imaging, who wish to update their skills and understanding
with the latest techniques in image analysis. The book
emphasizes the conceptual framework of image analysis and
the effective use of image processing tools. It uses
applications in a variety of fields to demonstrate and
consolidate both specific and general concepts, and to build
intuition, insight and understanding. Although the chapters
are essentially self-contained they reference other chapters to
form an integrated whole. Each chapter employs a
pedagogical approach to ensure conceptual learning before
introducing specific techniques and “tricks of the trade”. The
book concentrates on a number of current research
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applications, and will present a detailed approach to each
while emphasizing the applicability of techniques to other
problems. The field of topics is wide, ranging from
compressive (non-uniform) sampling in MRI, through
automated retinal vessel analysis to 3-D ultrasound imaging
and more. The book is amply illustrated with figures and
applicable medical images. The reader will learn the
techniques which experts in the field are currently employing
and testing to solve particular research problems, and how
they may be applied to other problems.
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