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THEORY AND PRACTICE OF MODELING AND SIMULATING
HUMAN PHYSIOLOGY

Written by a coinventor of the Human Patient Simulator (HPS) and past president
of the Society in Europe for Simulation Applied to Medicine (SESAM),
Modeling and Smulation in Biomedical Engineering: Applicationsin
Cardiorespiratory Physiology is acompact and consistent introduction to this
expanding field. The book divides the modeling and simulation process into five
manageabl e steps--requirements, conceptual models, mathematical models,
software implementation, and simulation results and validation.

A framework and a basic set of deterministic, continuous-time models for the
cardiorespiratory system are provided. Thistimely resource also addresses
advanced topics, including sensitivity analysis and setting model requirements as
part of an encompassing simulation and simulator design. Practical examples
provide you with the skills to evaluate and adapt existing physiologic models or
create new ones for specific applications.

Coverageincludes:

- Signals and systems

- Model requirements

- Conceptual models

- Mathematical models

- Software implementation

- Simulation results and model validation

- Cardiorespiratory system model

- Circulation

- Respiration

- Physiologic control

- Sengitivity analysis of a cardiovascular model
- Design of model-driven acute care training sSimulators
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“Uniquely qualified to author such atext, van Meursis one of the origina
developers of CAE Healthcare's Human Patient Simulator (HPS). ...His
understanding of mathematics, human physiology, pharmacology, control
systems, and systems engineering, combined with a conversational writing style,
resultsin areadable text. ... The ample illustrations and tables also break up the
text and make reading the book easier on the eyes. ...concise yet in
conversational style, with real-life examples. This book is highly recommended
for coursework in physiologic modeling and for al who are interested in
simulator design and development. The book pulls all these topics together under
one cover and is an important contribution to biomedical literature.” --IEEE
Pulse, January 2014

“This book iswritten by a professional engineer who is uniquein that he seems
to have a natural understanding of 3 key areas as follows: the hardware involved
with simulators, human physiology, and mathematical modeling. Willem van
Meursis one of the inventors of the model-driven human patient simulator
(HPS), and so, heisvery qualified to write this book. The book iswrittenin a
clear way, using the first person throughout, in a conversational manner, with a
style that involves posing questions and answering them in subsequent text.

... The book starts with a very useful introduction and background chapter,
Setting out the scene for the rest of the book. ...I have used his book in enhancing
my own talks and understanding human patient simulation and can strongly
recommend it.” --Smulation in Healthcare December, 2012

Reviewed by Mark A. Tooley, Ph.D., Department of Medical Physics and
Bioengineering, Royal United Hospital, Combe Park, Bath, UK.
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Written by a coinventor of the Human Patient Simulator (HPS) and past president of the Society in Europe
for Simulation Applied to Medicine (SESAM), Modeling and Smulation in Biomedical Engineering:
Applicationsin Cardiorespiratory Physiology is a compact and consistent introduction to this expanding
field. The book divides the modeling and simulation process into five manageable steps--requirements,
conceptual models, mathematical models, software implementation, and simulation results and validation.

A framework and a basic set of deterministic, continuous-time models for the cardiorespiratory system are
provided. Thistimely resource also addresses advanced topics, including sensitivity analysis and setting
model requirements as part of an encompassing simulation and simulator design. Practical examples provide
you with the skills to evaluate and adapt existing physiologic models or create new ones for specific
applications.
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“Uniquely qualified to author such atext, van Meurs is one of the original developers of CAE Healthcare's
Human Patient Simulator (HPS). ...His understanding of mathematics, human physiology, pharmacology,
control systems, and systems engineering, combined with a conversational writing style, resultsin areadable
text. ... The ampleillustrations and tables also break up the text and make reading the book easier on the
eyes. ...concise yet in conversational style, with real-life examples. Thisbook is highly recommended for
coursework in physiologic modeling and for al who are interested in simulator design and development. The
book pulls all these topics together under one cover and is an important contribution to biomedical
literature.” --1EEE Pulse, January 2014

“This book iswritten by a professional engineer who is unique in that he seemsto have a natural



understanding of 3 key areas as follows: the hardware involved with simulators, human physiology, and
mathematical modeling. Willem van Meursis one of the inventors of the model-driven human patient
simulator (HPS), and so, he is very qualified to write this book. The book iswritten in a clear way, using the
first person throughout, in a conversational manner, with a style that involves posing questions and
answering them in subsequent text. ... The book starts with avery useful introduction and background
chapter, setting out the scene for the rest of the book. ...I have used his book in enhancing my own talks and
understanding human patient simulation and can strongly recommend it.” --Smulation in Healthcare
December, 2012

Reviewed by Mark A. Tooley, Ph.D., Department of Medical Physics and Bioengineering, Royal United
Hospital, Combe Park, Bath, UK.
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Editorial Review
About the Author

Willem van Meurs, Ph.D., isthe co-inventor of the Human Patient Simulator. He is a consultant at Medical
Education Technologies, Inc., and conducts modeling and simulation teaching and research at the University
of Porto, Portugal. Dr. van Meurs was the president of the Society in Europe for Simulation Applied to
Medicine from 2005-2007. He has published more than 20 full papersin peer-reviewed international journals
and books and co-authored eight U.S. patents on modeling and simul ation techniques.

Users Review
From reader reviews:
Jane Cudlar:

Why don't make it to be your habit? Right now, try to prepare your time to do the important take action, like
looking for your favorite reserve and reading a guide. Beside you can solve your short lived problem; you
can add your knowledge by the reserve entitled Modeling and Simulation in Biomedical Engineering:
Applications in Cardiorespiratory Physiology. Try to stumble through book Modeling and Simulation in
Biomedica Engineering: Applicationsin Cardiorespiratory Physiology as your friend. It meansthat it can for
being your friend when you truly feel alone and beside that course make you smarter than previously. Y eah,
itisvery fortuned for you. The book makes you much more confidence because you can know everything by
the book. So, let us make new experience along with knowledge with this book.

Nancy Smith:

The knowledge that you get from Modeling and Simulation in Biomedical Engineering: Applicationsin
Cardiorespiratory Physiology will be the more degp you searching the information that hide inside words the
more you get thinking about reading it. It doesn't mean that this book is hard to understand but Modeling and
Simulation in Biomedical Engineering: Applicationsin Cardiorespiratory Physiology giving you enjoyment
feeling of reading. The article author conveys their point in a number of way that can be understood by
means of anyone who read the idea because the author of this book is well-known enough. That book also
makes your own personal vocabulary increase well. So it is easy to understand then can go along, both in
printed or e-book style are available. We advise you for having this specific Modeling and Simulation in
Biomedical Engineering: Applicationsin Cardiorespiratory Physiology instantly.

Stanley Rivas:

Modeling and Simulation in Biomedical Engineering: Applications in Cardiorespiratory Physiology can be
one of your beginner books that are good idea. All of us recommend that straight away because this
publication has good vocabulary that could increase your knowledge in words, easy to understand, bit
entertaining but still delivering the information. The copy writer giving his’her effort that will put every word



into satisfaction arrangement in writing Modeling and Simulation in Biomedical Engineering: Applications
in Cardiorespiratory Physiology yet doesn't forget the main level, giving the reader the hottest aswell as
based confirm resource data that maybe you can be one of it. This great information may drawn you into
brand new stage of crucial pondering.

Kimberly Moore:

Isit you actually who having spare time subsequently spend it whole day by watching television programs or
just lying on the bed? Do you need something totally new? This Modeling and Simulation in Biomedical
Engineering: Applicationsin Cardiorespiratory Physiology can be the respond to, oh how comes? It's a book
you know. Y ou are thus out of date, spending your time by reading in this brand new erais common not a
nerd activity. So what these books have than the others?
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