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Preface

Healthcare has become a top priority in many countries. One of the 
most effi cient ways to reduce healthcare cost is to reduce in-person 
or in-hospital medical visits through the tele-Healthcare systems. 
Tele-healthcare for remote patient monitoring and diagnosis would 
largely benefi t our society (1) by enhancing accessibility to care for 
underserved populations (such as in rural/remote areas), (2) by 
containing cost infl ation as a result of providing appropriate care to 
patients in their homes, and (3) by improving quality as a result of 
providing coordinated and continuous care for patients and highly 
effective tools for decision support. Especially, tele-healthcare 
system plays an important role when we face deadly viruses today. 
For example, in 2009 the Swinefl u virus has spread from Mexico 
to over 40 countries. Without good control, its threat could be as 
threatening as the epidemic fl u that occurred in Spain in 1919, 
killing millions of people. 

Although Tele-Healthcare Computing and Engineering (TCE) 
is such an important fi eld, unfortunately there are very few books 
covering the following three important components in TCE (see the 
following fi gure): (1) Healthcare principles: the medical principles 
need to be known fi rst before a practical medical engineering design 
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begins. For instance, how do we know a heart-beat signal pattern is 
abnormal? (2) Computer Networking: how does a wireless network 
remotely transmit the sensed medical data back to a hospital? (3) 
Embedded System: how do we design tiny medical sensors (with 
hardware/software) to collect medical data?

This book has a comprehensive coverage on TCE principles and 
application. It is based on the latest research outcomes from the 
top TCE experts in the world. It has both basic, tutorial-oriented 
description of TCE system architecture and detailed computing 
science/engineering design on TCE hardware and software. It has 
over 100 fi gures/tables to provide graphic interpretations of some 
profound concepts. Moreover, each chapter has complete discussion 
on problem background, state-of-the-art, suggested solutions and 
future development trends in this topic.

Features of The Book

Compared to other healthcare books, this book has the following 
special features:
 (1) Emphasize both computing science and engineering design: 

Since TCE is a multi-disciplinary fi eld (refer to Figure 1), we 
have invited over 20 scientists and engineers who have worked 
in TCE for a long term to describe all importance aspects in 
both science principles (such as healthcare signal analysis) 
and engineering design (such as medical sensor design). 
Such a science/engineering integration is important to TCE 
understanding since it needs to be built on both software and 
hardware. 

 (2) Explain both entire TCE system and individual components: 
This book has 4 parts. Part I introduces the entire TCE 
system architecture from remote health monitoring and TCE 
networking viewpoints. The system is built on the latest 
technologies such as e-textiles, wireless sensor networks, 
wireless and mobile networks, on-site medical imaging 

Figure 1. TCE is an emergent multi-disciplinary fi eld.

  
 
 
 
 
 
 
 
 
 
 

By using wireless networking, 
a patient can be monitored at 
any time and any place. 

Healthcare 
techniques concern 
on real-time body 
parameters 
collections and 
accurate data 
analysis through 
patient monitoring 
system. 

Healthcare  Networking  

Tele-healthcare is built on 
portable, low-cost hardware 
design such as ECG 
sensors. Those tiny devices 
are controlled by software.  

Embedded
System 

NB
Highlight
has a



Preface  9

collections and processing, etc. The large amount of nuts and 
bolts of a complete TCE system, including medical sensors, 
implantable medical devices (IMDs), ECG signal analysis, 
medical pattern recognition algorithms, etc., will also be 
explained through circuit design and algorithms. Such a 
system/components integration approach makes our book 
suitable to both TCE R&D managers and design engineers.

 (3) Covers both basic principles and deep research/development 
(R&D) details: The collected chapters could be tutorial nature 
or profound discussion of R&D design. Most chapters have 
discussions of both basic principles and deep knowledge. For 
example, when we discuss the medical sensor design, we fi rst 
provide general guidelines on medical devices circuit design 
procedure; then we go to the concrete engineering design detail 
of each sensor component such as materials, CPU, healthcare 
signal sensing, and signal transmission. 

Targeted Audiences

This book is suitable to the following types of readers:
 (1) College students: This book can serve as the textbook or 

reference book for college courses on TCE. The TCE courses 
could be offered in Computer Science, Electrical and Computer 
Engineering, Information Technology and Science, or other 
departments.

 (2) Researchers: Because each chapter is written by the top TCE 
researchers, the contents are very useful to researchers (such 
as graduate students and professors) who are interested in 
TCE fi elds.

 (3) Computer Scientists: We have provided many computing 
algorithms on medical signal processing in this book. Thus 
computer scientists could refer to those principles in their own 
design.

 (4) Engineers: We have also provided many useful medical device 
design principles. Thus company engineers could use those 
principles in their product design.

Book Architecture

This book uses 4 parts to cover the most important aspects in TCE. 
Those 4 parts include system, hardware, software and security 
issues. 
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Part I: System: This part describes the entire system architecture 
of TCE from networking and health monitoring viewpoints. We will 
introduce the latest technologies (especially sensor networks and 
mobile platforms) and their importance in TCE systems. 

Part II: Hardware: This part describes the design principles of 
important medical devices such as sensors, RFID, IMDs, etc. We 
will provide the circuit design and electronics details.

Part III: Software: This part focuses on the medical signal processing 
and pattern recognition in order to better analyze the collected 
medical signals and fi nd the disease patterns.

Part IV: Security: Medical system should be designed to overcome all 
types of attacks (such as sensor data eavesdropping) and to protect 
the patients’ privacy. This part will discuss those security issues.

Disclaimer

We have tried our best to provide credits to all cited publications in 
this book. Due to the time limit, this book could have some errors 
or missing contents. And we sincerely thank to all authors who have 
published TCE materials and directly/indirectly contributed to this 
book through our citations. If you have questions on the contents 
of this book, please contact the editor {Fei Hu: fei@eng.ua.edu} and 
we will correct the errors and thus improve this book in the future 
editions. 
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