
Preface

Cyber-Physical Systems (CPS) is one of the most promising directions in the field
of information and communication technologies. It has attracted intensive attention
and participation from both industry and from academia in the past few years. CPS
are integrations of computation, networking, and physical dynamics, in which
embedded devices are networked to sense, monitor, and control the physical world.
This radical transformation from stand-alone devices to networked systems facili-
tates various innovative applications, not only on a large scale but also for personal
and micro-level use. To fully explore the potential of CPS, however, various
applications including Wireless Body Area Networks (WBANs) require high
Quality of Services (QoS) in terms of timeliness, reliability, energy efficiency, and
other metrics. Medium Access Control (MAC) layer plays a critical role in meeting
these requirements. For instance, reliability can be achieved with enhanced
scheduling schemes, appropriate channel access protocols, improved schemes for
retransmission, and optimal packet size at MAC layer. The major objective of this
book is to examine the challenges and issues at MAC layer with an in-depth
analysis of state-of-the-art protocols based on IEEE 802.15.4. In addition, this book
also presents the design and evaluation of an adaptive MAC protocol for medical
CPS, which exemplifies how to achieve real-time and reliable communications in
CPS by exploiting IEEE 802.15.4-based MAC protocols. This book will be of
interest to researchers, practitioners, and students to better understand the QoS
requirements of CPS at MAC sublayer.

Over the years there have been many people working in the field of CPS. The
literature helped us gain the knowledge necessary for our research, which makes
this book possible. We would like to thank Xiangjie Kong, Tie Qiu, Ruixia Gao,
Linqiang Wang, Ruonan Hao, Yang Cao, Lei Xue, Daqiang Zhang, Daojing He,
Alexey Vinel, Nadeem Javaid, Muhammad Aslam, Ziaur Rahman, U. Qasim, and
Z.A. Khan for their contributions to the work reported in this book. We are grateful
to all members of the Mobile and Social Computing Laboratory, as well as to Asim
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Idrees and Muhammad Farshad Panhwar for their help in realizing this book. This
work is partially supported by Natural Science Foundation of China under Grant
No. 60903153.
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