
Modeling and Simulation in Biomedical
Engineering: Applications in
Cardiorespiratory Physiology

By Willem van Meurs

Modeling and Simulation in Biomedical Engineering: Applications in
Cardiorespiratory Physiology By Willem van Meurs

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 Simulation in Biomedical Engineering: Applications in
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. 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.

Coverage includes:

Signals and systems●

Model requirements●

Conceptual models●

Mathematical models●

Software implementation●

Simulation results and model validation●

Cardiorespiratory system model●

Circulation●

Respiration●

Physiologic control●

Sensitivity analysis of a cardiovascular model●

Design of model-driven acute care training simulators●

“Uniquely qualified to author such a text, van Meurs is one of the original
developers of CAE Healthcare’s Human Patient Simulator (HPS). …His
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understanding of mathematics, human physiology, pharmacology, control
systems, and systems engineering, combined with a conversational writing style,
results in a readable 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 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 is written 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
Meurs is one of the inventors of the model-driven human patient simulator
(HPS), and so, he is very qualified to write this book. The book is written 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 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.” --Simulation 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 Simulation in Biomedical Engineering:
Applications in 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. 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.
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“Uniquely qualified to author such a text, 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, results in a readable
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 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 is written 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 Meurs is one of the inventors of the model-driven human patient
simulator (HPS), and so, he is very qualified to write this book. The book is written 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 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.” --Simulation 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., is the 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 papers in peer-reviewed international journals
and books and co-authored eight U.S. patents on modeling and simulation techniques.

Users Review

From reader reviews:

Barbara Clarke:

Now a day people who Living in the era just where everything reachable by interact with the internet and the
resources in it can be true or not involve people to be aware of each details they get. How a lot more to be
smart in receiving any information nowadays? Of course the answer then is reading a book. Reading through
a book can help people out of this uncertainty Information specially this Modeling and Simulation in
Biomedical Engineering: Applications in Cardiorespiratory Physiology book as this book offers you rich
information and knowledge. Of course the information in this book hundred percent guarantees there is no
doubt in it everbody knows.

Teresa Jones:

Reading a book can be one of a lot of activity that everyone in the world loves. Do you like reading book
thus. There are a lot of reasons why people fantastic. First reading a reserve will give you a lot of new data.
When you read a reserve you will get new information simply because book is one of various ways to share
the information or their idea. Second, looking at a book will make an individual more imaginative. When
you reading through a book especially fiction book the author will bring you to imagine the story how the
characters do it anything. Third, you are able to share your knowledge to other individuals. When you read
this Modeling and Simulation in Biomedical Engineering: Applications in Cardiorespiratory Physiology, you
can tells your family, friends along with soon about yours reserve. Your knowledge can inspire different
ones, make them reading a e-book.

Mary Grays:

People live in this new day time of lifestyle always aim to and must have the time or they will get lots of
stress from both daily life and work. So , when we ask do people have free time, we will say absolutely yes.
People is human not really a huge robot. Then we consult again, what kind of activity are there when the
spare time coming to you of course your answer will certainly unlimited right. Then do you try this one,
reading publications. It can be your alternative inside spending your spare time, typically the book you have



read will be Modeling and Simulation in Biomedical Engineering: Applications in Cardiorespiratory
Physiology.

Carroll Boggess:

Do you have something that you want such as book? The publication lovers usually prefer to opt for book
like comic, quick story and the biggest the first is novel. Now, why not hoping Modeling and Simulation in
Biomedical Engineering: Applications in Cardiorespiratory Physiology that give your pleasure preference
will be satisfied by simply reading this book. Reading practice all over the world can be said as the
opportinity for people to know world far better then how they react towards the world. It can't be explained
constantly that reading addiction only for the geeky man or woman but for all of you who wants to always be
success person. So , for all of you who want to start reading through as your good habit, you could pick
Modeling and Simulation in Biomedical Engineering: Applications in Cardiorespiratory Physiology become
your own personal starter.
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