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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 a compact and consistent introduction to this
expanding field. The book divides the modeling and simulation processinto 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. This timely 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
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- Physiologic control
- Sengitivity analysis of a cardiovascular model
- Design of model-driven acute care training simulators

“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, pharmacol ogy, 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. This book is highly recommended
for coursework in physiologic modeling and for all 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 unique in 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, he isvery 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 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.
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“Uniquely qualified to author such atext, van Meursis one of the original developers of CAE Hedlthcare'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. 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.” --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:
Baobby House:

What do you think of book? It isjust for students because they're still students or it for all peoplein the
world, what the best subject for that? Simply you can be answered for that problem above. Every person has
different personality and hobby per other. Don't to be pushed someone or something that they don't desire do
that. Y ou must know how great and also important the book Modeling and Simulation in Biomedical
Engineering: Applicationsin Cardiorespiratory Physiology (Mechanical Engineering). All type of book
would you see on many sources. Y ou can look for the internet methods or other social media.

Jessica Ball:

This book untitled Modeling and Simulation in Biomedical Engineering: Applicationsin Cardiorespiratory
Physiology (Mechanical Engineering) to be one of several books that will best seller in thisyear, thisis
because when you read this book you can get alot of benefit onto it. Y ou will easily to buy this specific book
in the book shop or you can order it through online. The publisher of this book sells the e-book too. It makes
you quickly to read this book, as you can read this book in your Touch screen phone. So there is no reason
for your requirements to past this publication from your list.

James Jackson:

Areyou kind of stressful person, only have 10 or 15 minute in your time to upgrading your mind skill or
thinking skill also analytical thinking? Then you are experiencing problem with the book as compared to can
satisfy your small amount of time to read it because pretty much everything time you only find guide that
need more time to be examine. Modeling and Simulation in Biomedical Engineering: Applicationsin
Cardiorespiratory Physiology (Mechanical Engineering) can be your answer mainly because it can be read
by an individual who have those short time problems.



Willodean Samples:

In this era globalization it isimportant to someone to get information. The information will make anyone to
understand the condition of the world. The health of the world makes the information quicker to share. You
can find alot of sources to get information example: internet, paper, book, and soon. Y ou can observe that
now, alot of publisher that will print many kinds of book. Often the book that recommended to you is
Modeling and Simulation in Biomedical Engineering: Applications in Cardiorespiratory Physiology
(Mechanical Engineering) this publication consist alot of the information with the condition of this world
now. This specific book was represented how do the world has grown up. The words styles that writer use
for explain it is easy to understand. The particular writer made some analysis when he makes this book. Here
iswhy this book ideal al of you.
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