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Photoplethysmography: Technology, Signal Analysis, and Applications is the ﬁrst comprehensive volume on the theory, principles,
and technology (sensors and electronics) of photoplethysmography (PPG). It provides a detailed description of the current stateof-the-art technologies/optical components enabling the extreme
miniaturization of such sensors, as well as comprehensive coverage of PPG signal analysis techniques including machine learning
and artiﬁcial intelligence. The book also outlines the huge range
of PPG applications in healthcare, with a strong focus on the contribution of PPG in wearable sensors and PPG for cardiovascular
assessment. Presents the underlying principles and technology
surrounding PPG Includes applications for healthcare and wellbeing Focuses on PPG in wearable sensors and devices Presents advanced signal analysis techniques Includes cutting-edge research, applications and future directions
Personalized Health Systems for Cardiovascular Disease is intended for researchers, developers, and designers in the ﬁeld of phealth, with a speciﬁc focus on management of cardiovascular diseases. Biomedical engineers will beneﬁt from coverage of sensors, data transmission, signal processing, data analysis, home
and mobile applications, standards, and all other subject matters
developed in this book in order to provide an integrated view of
the diﬀerent and multidisciplinary problems related to p-health
systems. However, many chapters will also be interesting to
physicians and other professionals who operate in the health domain. Students, MS and PhD level, mainly in technical universities, but also in medical schools, will ﬁnd in this book a complete
view of the manifold aspects of p-health, including technical
problems related to sensors and software, to automatic evaluation and correct interpretation of the data, and also some legal
and regulatory aspects. This book mainly focuses on the development of technology used by people and patients in the management of their own health. New wearable and implantable devices
allow a continuous monitoring of chronic patients, with a direct involvement of clinical centers and physicians. Also, healthy people
are more and more interested in keeping their own wellness under control, by adopting healthy lifestyles and identifying any early sign of risk. This is leading to personalized solutions via systems which are tailored to a speciﬁc patient/person and her/ his
needs. However, many problems are still open when it comes to
p-health systems. Which sensors and parameters should be
used? Which software and analysis? When and how? How do you
design an eﬀective management plan for chronic pathologies
such as cardiovascular diseases? What is useful feedback for the
patient or for the clinician? And ﬁnally, what are the limits of this
approach? What is the view of physicians? The purpose of this
book is to provide, from a technical point of view, a complete description of most of the elements which are part of such systems,
including the sensors and the hardware, the signal processing
and data management procedures, the classiﬁcation and stratiﬁ-

cation models, the standards and the regulations, focusing on the
state of the art and identifying the new directions for innovative
solutions. In this book, readers will ﬁnd the fundamental elements
that must be taken into account when developing devices and
systems in the ﬁeld of p-health. Provides an integrated approach
to design and development of p-health systems which involves
sensors, analysis software, user interfaces, data modeling, and interpretation. Covers standards and regulations on data privacy
and security, plus safe design of devices. Supported by case
studies discussing development of actual solutions in the biomedical engineering ﬁeld.
This book provides a unique framework for understanding signal
processing of biomedical signals and what it tells us about signal
sources and their behavior in response to perturbation. Using a
modeling-based approach, the author shows how to perform signal processing by developing and manipulating a model of the signal source, providing a logical, coherent basis for recognizing signal types and for tackling the special challenges posed by biomedical signals-including the eﬀects of noise on the signal, changes in
basic properties, or the fact that these signals contain large
stochastic components and may even be fractal or chaotic. Each
chapter begins with a detailed biomedical example, illustrating
the methods under discussion and highlighting the interconnection between the theoretical concepts and applications. · The Nature of Biomedical Signals· Memory and Correlation· The Impulse
Response· Frequency Response· Modeling Continuous-Time Signals as Sums of Sine Waves· Responses of Linear Continuous-Time Filters to Arbitrary Inputs· Modeling Signals as Sums of Discrete-Time Sine Waves· Noise Removal and Signal Compensation·
Modeling Stochastic Signals as Filtered White Noise· Scaling and
Long-Term Memory· Nonlinear Models of Signals· Assessing Stationarity and Reproducibility
Personal health and well-being was and is important for all individuals. This includes the way people are living, what they do to stay
healthy as well as a profound, well-informed diagnosis and appropriate treatment in case of disease. To achieve these goals, modern medicine is provided with a large variety of tools to assess a
patient's health state and collect the information required for a
proper diagnosis and treatment, which is tailored to the patient's
needs. Many of these available tools use signals either generated
by the human body, for example, electroencephalogram (EEG)
and electrocardiogram (ECG), or by interacting with the human
body while traversing it like microwaves or reﬂected visible light
that is recorded by a video camera. The biosignals recorded by
the available and newly developed methods have to be processed to extract the information about the patient's condition
and, analyzed tissue and cells. This book presents a small selection of the recent developments in the ﬁeld of biosignal processing. The covered diagnostic tools and methods include the assessment of respiratory state through gait analysis, the contactless
monitoring of cardiovascular and respiratory parameters using mi-
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crowaves, a non-linear approach to extract the fetal ECG from
non-invasive abdominal recordings, identiﬁcation of epileptic networks from pre-surgical neurophysiological recordings and an improved method to obtain and validate the copy number alterations parameter, which are considered an important marker in
cancer classiﬁcation.
This book is based on a graduate course entitled, Ubiquitous
Healthcare Circuits and Systems, that was given by one of the editors at his university. It includes an introduction and overview to
the ﬁeld of biomedical ICs and provides information on the current trends in research. The material focuses on the design of
biomedical ICs rather than focusing on how to use prepared ICs.
This book presents cutting-edge research and developments in
the ﬁeld of medical and biological engineering. It gathers the proceedings of the International Conference on Medical and Biological Engineering, CMBEBIH 2021, held partly virtually, partly physically, on April 21–24, 2021, from and in Mostar, Bosnia and Herzegovina. Focusing on the goal to ‘Stay Focused’, contributions report on both basic and applied research in a wide range of related
ﬁelds, such as biomedical signal processing, medical physics and
imaging, biosensors and micro/nanotechnologies, biomaterials,
biomechanics and robotics, cardiorespiratory, endocrine and neural systems engineering. Novel models, methods and technologies for bio- and health informatics, as well as applications of machine learning and AI in health care, and advances in genetic engineering are also highlighted. All in all, this book provides academics and professionals with novel, practical solutions to solve
the current problems in biomedical research and applications,
and a source of inspiration for improving medicine and health
care in the future.
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
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, pre-processing
and analysis, post-processing and classiﬁcation of the signals,
and application of analysis and classiﬁcation for the diagnosis of
brain- 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.
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This two-volume set focuses on the interface between physiologic
mechanisms and diagnostic human engineering. Today numerous
biomedical sensors are commonplace in clinical practice. The registered biosignals reﬂect mostly vital physiologic phenomena. In
order to adequately apply biomedical sensors and reasonably interpret the corresponding biosignals, a proper understanding of
the involved physiologic phenomena, their inﬂuence on the registered biosignals, and the technology behind the sensors is necessary. The ﬁrst volume is devoted to the interface between physiologic mechanisms and arising biosignals, whereas the second volume is focussed on the interface between biosignals and biomedical sensors. The physiologic mechanisms behind the biosignals
are described from the basic cellular level up to their advanced
mutual coordination level during sleep. The arising biosignals are
discussed within the scope of vital physiologic phenomena to foster their understanding and comprehensive analysis.
Advanced image processing and mathematical modeling techniques are increasingly being used for the early diagnosis of eye
diseases. A comprehensive review of the ﬁeld, Human Eye Imaging and Modeling details the latest advances and analytical techniques in ocular imaging and modeling. The ﬁrst part of the book
looks at imaging of the fundus as well as infrared imaging. It begins by exploring developments in the analysis of fundus images,
particularly for the diagnosis of diabetic retinopathy and glaucoma. It also reviews anterior segment imaging and reports on developments in ocular thermography, especially the use of thermal
imaging as the basis of tear evaporimetry and dry eye diagnosis.
The second part of the book delves into mathematical modeling
of the human eye. Coverage includes modeling of the eye during
retinal laser surgery, a framework for optical simulation, heat distribution using a 3D web-splines solution, and exposure to laser
radiation. The text also examines computer simulation of the human eye based on principles of heat transfer, as well as various
bioheat equations to predict interior temperatures based on the
surface temperature. Featuring contributions by established experts in eye imaging, this is a valuable reference for medical personnel and researchers who want to know more about state-ofthe-art computer-based imaging and detection methods. It presents novel imaging and modeling algorithms that can aid in early diagnosis, with the aim of enriching the lives of people suﬀering from eye abnormalities.
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 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 learn-
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ing, 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
This book is intended to serve as an invaluable reference for anyone concerned with the application of wavelets to signal processing. It has evolved from material used to teach "wavelet signal
processing" courses in electrical engineering departments at Massachusetts Institute of Technology and Tel Aviv University, as well
as applied mathematics departments at the Courant Institute of
New York University and École Polytechnique in Paris. Provides a
broad perspective on the principles and applications of transient
signal processing with wavelets Emphasizes intuitive understanding, while providing the mathematical foundations and description of fast algorithms Numerous examples of real applications to
noise removal, deconvolution, audio and image compression, singularity and edge detection, multifractal analysis, and time-varying frequency measurements Algorithms and numerical examples
are implemented in Wavelab, which is a Matlab toolbox freely
available over the Internet Content is accessible on several level
of complexity, depending on the individual reader's needs New to
the Second Edition Optical ﬂow calculation and video compression algorithms Image models with bounded variation functions
Bayes and Minimax theories for signal estimation 200 pages
rewritten and most illustrations redrawn More problems and topics for a graduate course in wavelet signal processing, in engineering and applied mathematics
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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 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.
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 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.
Under the direction of John Enderle, Susan Blanchard and Joe
Bronzino, leaders in the ﬁeld have contributed chapters on the
most relevant subjects for biomedical engineering students. These chapters coincide with courses oﬀered in all biomedical engineering programs so that it can be used at diﬀerent levels for a
variety of courses of this evolving ﬁeld. Introduction to Biomedical Engineering, Second Edition provides a historical perspective
of the major developments in the biomedical ﬁeld. Also contained
within are the fundamental principles underlying biomedical engineering design, analysis, and modeling procedures. The numerous examples, drill problems and exercises are used to reinforce
concepts and develop problem-solving skills making this book an
invaluable tool for all biomedical students and engineers. New to
this edition: Computational Biology, Medical Imaging, Genomics
and Bioinformatics. * 60% update from ﬁrst edition to reﬂect the
developing ﬁeld of biomedical engineering * New chapters on
Computational Biology, Medical Imaging, Genomics, and Bioinformatics * Companion site: http://intro-bme-book.bme.uconn.edu/ *
MATLAB and SIMULINK software used throughout to model and simulate dynamic systems * Numerous self-study homework
problems and thorough cross-referencing for easy use

Circuits, Signals and Systems for Bioengineers: A MATLAB-Based
Introduction, Third Edition, guides the reader through the electrical engineering principles that can be applied to biological systems. It details the basic engineering concepts that underlie
biomedical systems, medical devices, biocontrol and biomedical
signal analysis, providing a solid foundation for students in important bioengineering concepts. Fully revised and updated to better
meet the needs of instructors and students, the third edition introduces and develops concepts through computational methods
that allow students to explore operations, such as correlations,
convolution, the Fourier transform and the transfer function. New
chapters have been added on image analysis, noise, stochastic
processes and ergodicity, and new medical examples and applications are included throughout the text. Covers current applications in biocontrol, with examples from physiological systems
modeling, such as the respiratory system Includes revised material throughout, with improved clarity of presentation and more biological, physiological and medical examples and applications Includes a new chapter on noise, stochastic processes, non-stationary and ergodicity Includes a separate new chapter featuring expanded coverage of image analysis Includes support materials,
such as solutions, lecture slides, MATLAB data and functions needed to solve the problems
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

The use of digital signal processing is ubiquitous in the ﬁeld of
physiology and biomedical engineering. The application of such
mathematical and computational tools requires a formal or explic-
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it understanding of physiology. Formal models and analytical techniques are interlinked in physiology as in any other ﬁeld. This
book takes a unitary approach to physiological systems, beginning with signal measurement and acquisition, followed by signal
processing, linear systems modelling, and computer simulations.
The signal processing techniques range across ﬁltering, spectral
analysis and wavelet analysis. Emphasis is placed on fundamental understanding of the concepts as well as solving numerical
problems. Graphs and analogies are used extensively to supplement the mathematics. Detailed models of nerve and muscle at
the cellular and systemic levels provide examples for the mathematical methods and computer simulations. Several of the models are suﬃciently sophisticated to be of value in understanding
real world issues like neuromuscular disease. This second edition
features expanded problem sets and a link to extra downloadable
material.
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 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.
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-of-the-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 constitutes the refereed proceedings of the First International Conference on Bioengineering 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.

This book explores the latest and most relevant topics in the ﬁeld
of computational bioengineering and bioinformatics, with a particular focus on patient-speciﬁc, disease-progression modeling. It
covers computational methods for cardiovascular disease prediction, with an emphasis on biomechanics, biomedical decision support systems, data mining, personalized diagnostics, bio-signal
processing, protein structure prediction, biomedical image processing, analysis and visualization, and high-performance computing. It also discusses state-of-the-art tools for disease characterization, and recent advances in areas such as biomechanics, cardiovascular engineering, patient-speciﬁc modeling, population-based modeling, multiscale modeling, image processing, data mining, biomedical decision-support systems, signal processing, biomaterials and dental biomechanics, tissue and cell engineering, computational chemistry and high-performance computing. As such, it is a valuable resource for researchers, medical
and bioengineering students, and medical device and software experts
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
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 book focuses on signal processing techniques used in computational health informatics. As computational health informatics is
the interdisciplinary study of the design, development, adoption
and application of information and technology-based innovations,
speciﬁcally, computational techniques that are relevant in health
care, the book covers a comprehensive and representative range
of signal processing techniques used in biomedical applications,
including: bio-signal origin and dynamics, sensors used for data
acquisition, artefact and noise removal techniques, feature extraction techniques in the time, frequency, time–frequency and complexity domain, and image processing techniques in diﬀerent image modalities. Moreover, it includes an extensive discussion of
security and privacy challenges, opportunities and future directions for computational health informatics in the big data age,
and addresses the incorporation of recent techniques from the areas of artiﬁcial intelligence, deep learning and human–computer
interaction. The systematic analysis of the state-of-the-art techniques covered here helps to further our understanding of the
physiological processes involved and expandour capabilities in
medical diagnosis and prognosis. In closing, the book, the ﬁrst of
its kind, blends state-of-the-art theory and practices of signal processing techniques inthe health informatics domain with real-world case studies building on those theories. As a result, it can
be used as a text for health informatics courses to provide
medics with cutting-edge signal processing techniques, or to introducehealth professionals who are already serving in this sector to
some of the most exciting computational ideas that paved the
way for the development of computational health informatics.

The aim of this essential reference is to bring together the interdisciplinary areas of biomedical engineering education. Contributors review the latest advances in biomedical engineering research through an educational perspective, making the book useful for students and professionals alike. Topics range from biosignal analysis and nanotechnology to biophotonics and cardiovascular medical devices. - Provides an educational review of recent advances - Focuses on biomedical high technology - Features contributions from leaders in the ﬁeld

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 pre-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. Fur-
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ther, 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.
Practical Guide for Biomedical Signals Analysis Using Machine
Learning Techniques: A MATLAB Based Approach presents how
machine learning and biomedical signal processing methods can
be used in biomedical signal analysis. Diﬀerent machine learning
applications in biomedical signal analysis, including those for electrocardiogram, electroencephalogram and electromyogram are
described in a practical and comprehensive way, helping readers
with limited knowledge. Sections cover biomedical signals and
machine learning techniques, biomedical signals, such as electroencephalogram (EEG), electromyogram (EMG) and electrocardiogram (ECG), diﬀerent signal-processing techniques, signal denoising, feature extraction and dimension reduction techniques,
such as PCA, ICA, KPCA, MSPCA, entropy measures, and other statistical measures, and more. This book is a valuable source for
bioinformaticians, medical doctors and other members of the
biomedical ﬁeld who need a cogent resource on the most recent
and promising machine learning techniques for biomedical signals analysis. Provides comprehensive knowledge in the application of machine learning tools in biomedical signal analysis for
medical diagnostics, brain computer interface and man/machine
interaction Explains how to apply machine learning techniques to
EEG, ECG and EMG signals Gives basic knowledge on predictive
modeling in biomedical time series and advanced knowledge in
machine learning for biomedical time series
This collection, entitled Digital Health for Predictive, Preventive,
Personalized and Participatory Medicine contains the proceedings
of the ﬁrst International conference on digital healthtechnologies
(ICDHT 2018). Ten recent contributions in the ﬁelds of Artiﬁcial Intelligence (AI) and machine learning, Internet of Things (IoT) and
data analysis, all applied to digital health. This collection enables
researchers to learn about recent advances in the above mentioned ﬁelds. It brings a technological viewpoint of P4 medicine.
Readers will discover how advanced Information Technology (IT)
tools can be used for healthcare. For instance, the use of connected objects to monitor physiological parameters is discussed. Moreover, even if compressed sensing is nowadays a common acquisition technique, its use for IoT is presented in this collection
through one of the pioneer works in the ﬁeld. In addition, the use
of AI for epileptic seizure detection is also discussed as being one
of the major concerns of predictive medicine both in industrialized and low-income countries. This work is edited by Prof. Lotﬁ
Chaari, professor at the University of Sfax, and previously at the
University of Toulouse. This work comes after more than ten
years of expertise in the biomedical signal and image processing
ﬁeld.
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 appropriate method as
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well as design their own methods.
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 high-level 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.
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 complex topics.
This monograph reports on advances in the measurement and
study of autonomic nervous system (ANS) dynamics as a source
of reliable and eﬀective markers for mood state recognition and
assessment of emotional responses. Its primary impact will be in
aﬀective computing and the application of emotion-recognition
systems. Applicative studies of biosignals such as: electrocardiograms; electrodermal responses; respiration activity; gaze points;
and pupil-size variation are covered in detail, and experimental results explain how to characterize the elicited aﬀective levels and
mood states pragmatically and accurately using the information
thus extracted from the ANS. Nonlinear signal processing techniques play a crucial role in understanding the ANS physiology underlying superﬁcially noticeable changes and provide important
quantiﬁers of cardiovascular control dynamics. These have prognostic value in both healthy subjects and patients with mood disorders. Moreover, Autonomic Nervous System Dynamics for Mood
and Emotional-State Recognition proposes a novel probabilistic
approach based on the point-process theory in order to model
and characterize the instantaneous ANS nonlinear dynamics providing a foundation from which machine “understanding” of emotional response can be enhanced. Using mathematics and signal
processing, this work also contributes to pragmatic issues such as
emotional and mood-state modeling, elicitation, and non-invasive
ANS monitoring. Throughout the text a critical review on the current state-of-the-art is reported, leading to the description of dedicated experimental protocols, novel and reliable mood models,
and novel wearable systems able to perform ANS monitoring in a
naturalistic environment. Biomedical engineers will ﬁnd this book
of interest, especially those concerned with nonlinear analysis, as
will researchers and industrial technicians developing wearable
systems and sensors for ANS monitoring.
Comprised of chapters carefully selected from CRC‘s best-selling
engineering handbooks, volumes in the Principles and Applications in Engineering series provide convenient, economical references sharply focused on particular engineering topics and subspecialties. Culled from the Biomedical Engineering Handbook,
Biomedical Imaging
A comprehensive introduction to innovative methods in the ﬁeld
of biomedical signal analysis, covering both theory and practice.
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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
self-contained text, with exercises and other learning aids, for 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.
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
Biophotonics is a burgeoning ﬁeld that has aﬀorded researchers
and medical practitioners alike an invaluable tool for implementing optical microscopy. Recent advances in research have enabled scientists to measure and visualize the structural composition of cells and tissue while generating applications that aid in
the detection of diseases such as cancer, Alzheimer’s, and
atherosclerosis. Rather than divulge a perfunctory glance into the
ﬁeld of biophotonics, this textbook aims to fully immerse senior
undergraduates, graduates, and research professionals in the fundamental knowledge necessary for acquiring a more advanced
awareness of concepts and pushing the ﬁeld beyond its current
boundaries. The authors furnish readers with a pragmatic, quantitative, and systematic view of biophotonics, engaging such topics
as light-tissue interaction, the use of optical instrumentation, and
formulating new methods for performing analysis. Designed for
use in classroom lectures, seminars, or professional laboratories,
the inclusion and incorporation of this textbook can greatly
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beneﬁt readers as it serves as a comprehensive introduction to
current optical techniques used in biomedical applications. Caters
to the needs of graduate and undergraduate students as well as
R&D professionals engaged in biophotonics research. Guides readers in the ﬁeld of biophotonics, beginning with basic concepts before proceeding to more advanced topics and applications.
Serves as a primary text for attaining an in-depth, systematic
view of principles and applications related to biophotonics. Presents a quantitative overview of the fundamentals of biophotonic
technologies. Equips readers to apply fundamentals to practical
aspects of biophotonics.
Biosignal Processing and Classiﬁcation Using Computational
Learning and Intelligence: Principles, Algorithms and Applications
posits an approach for biosignal processing and classiﬁcation using computational learning and intelligence, highlighting that the
term biosignal refers to all kinds of signals that can be continuously measured and monitored in living beings. The book is composed of ﬁve relevant parts. Part One is an introduction to biosignals and Part Two describes the relevant techniques for biosignal
processing, feature extraction and feature selection/dimensionality reduction. Part Three presents the fundamentals of computational learning (machine learning). Then, the main techniques of
computational intelligence are described in Part Four. The authors focus primarily on the explanation of the most used methods in the last part of this book, which is the most extensive portion of the book. This part consists of a recapitulation of the
newest applications and reviews in which these techniques have
been successfully applied to the biosignals' domain, including
EEG-based Brain-Computer Interfaces (BCI) focused on P300 and
Imagined Speech, emotion recognition from voice and video,
leukemia recognition, infant cry recognition, EEGbased ADHD
identiﬁcation among others. Provides coverage of the fundamentals of signal processing, including sensing the heart, sending the
brain, sensing human acoustic, and sensing other organs Includes
coverage biosignal pre-processing techniques such as ﬁltering, artiﬁact removal, and feature extraction techniques such as Fourier
transform, wavelet transform, and MFCC Covers the latest techniques in machine learning and computational intelligence, including Supervised Learning, common classiﬁers, feature selection, dimensionality reduction, fuzzy logic, neural networks, Deep Learning, bio-inspired algorithms, and Hybrid Systems Written by engineers to help engineers, computer scientists, researchers, and
clinicians understand the technology and applications of computational learning to biosignal processing
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
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