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PREFACE

Wireless sensor networking is an emerging technology that promises a wide range
of potential applications in both civilian and military areas. A wireless sensor
network (WSN) typically consists of a large number of low-cost, low-power, and
multifunctional sensor nodes that are deployed in a region of interest. These
sensor nodes are small in size but are equipped with sensors, embedded micro-
processors, and radio transceivers. Therefore, they have not only sensing, but also
data processing and communicating capabilities. They communicate over short
distance via a wireless medium and collaborate to accomplish a common task,
for example, environment monitoring, military surveillance, and industrial process
control. In many WSN applications, the deployment of sensor nodes is performed
in an ad hoc fashion without careful preplanning and engineering. Once deployed,
the sensor nodes must be able to autonomously organize themselves into a wire-
less communication network. In particular, sensor nodes are typically battery-
powered and should operate without attendance for a relatively long period of
time. In most cases, it is very difficult and even impossible to change or recharge
batteries for the sensor nodes. Distinguished from traditional wireless networks,
WSNs are characterized with denser levels of node deployment, higher unreli-
ability of sensor nodes, and severe power, computation, and memory constraints.
The unique characteristics and constraints present many new challenges for the
development and application of WSNs. Due to the wide range of potential appli-
cations, WSNs have received tremendous attentions from both academia and
industry all over the world in recent years. A voluminous amount of research
activities have been carried out to explore and solve various design and applica-
tion issues, and significant advances have been made in the development and
deployment of WSNs. It is envisioned that WSNs will change the way we live,
work, and interact with the physical world in the near future.

The purpose of this book is to provide a comprehensive and systematical
introduction of the fundamental concepts, major issues, and effective solutions in
wireless sensor networking. Distinguished from other books, this book focuses
on the networking aspects of WSNs and covers the most important networking
issues, including network architecture design, medium access control, routing and
data dissemination, node clustering, query processing and data aggregation, node
localization, time synchronization, transport and quality of service, energy effi-
ciency, network security, and sensor network standards.

This book is intended for a wide range of audience, including academic
researchers, graduate students, practitioners in industry, and research engineers.
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XXiv PREFACE

It can be an excellent source of information for academic researchers, industry
practitioners, and research engineers who are working in the area of wireless ad
hoc and sensor networks to learn the state-of-the-art technologies in the net-
working aspect of WSNs. It can be used as a textbook or supplementary reading
for relevant graduate level courses in electrical engineering, computer engineer-
ing, and computer science, for example, wireless sensor networks, wireless ad hoc
networks, or wireless networks. It can also be used as a textbook for self-study
by professionals who are not working in the field but would like to learn more
about wireless sensor networks.

JUN ZHENG AND ABBAS JAMALIPOUR
May 1, 2009
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