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Preface

Radio frequency identification (RFID) technology is witnessing a recent explosion of
development in both industry and academia. A number of applications include supply
chain management, electronic payments, RFID passports, environmental monitoring
and control, office access control, intelligent labels, target detection and tracking, port
management, food production control, animal identification, and so on. RFID is also
an indispensable foundation to realize the pervasive computing paradigm—"Internet of
things.” It is strongly believed that many more scenarios will be identified when the
principles of RFID are thoroughly understood, cheap components available, and when
RFID security is guaranteed.

Wireless sensor networks (WSNs) are also attracting significant interest due to recent
advances of the enabling technologies, including digital electronics, embedded systems,
signal processing, and wireless communications. A WSN consists of a large number
of small sensors with sensing, control, data processing, as well as communication and
networking capabilities. WSNs are characterized by dense node deployments; unreli-
able sensors; frequent topology changes; and severe power, computation, and memory
constraints. These unique characteristics pose considerable challenges for the design of
WSNss. Because sensor networks usually transmit data and operate in hostile, unattended
environments, the requirements and design of sensor networks are significantly differ-
ent from other wireless networks like cellular networks, and ad hoc networks or mesh
networks.

In practice, there is an increasing trend in integrating RFID and WSNs due to their
complementary natures, and a flexible combination and demand for ubiquitous com-
puting. A variety of applications are under development or in practical usage, e.g., smart
homes, surveillance systems, and in personal healthcare. The integration of the two
complementary technologies can exponentially enhance the visibility and monitoring
capability. However, compared with either RFID or sensor networks alone, integrating
RFID and WSNs has more technical, operational, business, and policy challenges.

RFID and Sensor Networks: Architectures, Protocols, Security, and Integrations pro-
vides a comprehensive technical guide covering introductory concepts; fundamental
techniques; recent advances; and open issues in RFID, WSNs, and integrated RFID and
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x M Preface

WSNs. This book contains illustrative figures and allows for complete cross-referencing.
It also details information on the particular techniques for efficiently improving the
performance of a RFID and a sensor network, and their integration.

This book is organized into three parts:

W Part I: RFID
B Part II: Wireless Sensor Networks
B Dart III: Integrated RFID and Sensor Networks

Part I introduces the fundamentals and principles of RFID. This part provides
readers with a knowledge of RFID, e.g., tags, readers, middleware, security, and ser-
vices. Part II introduces the fundamentals and principles of WSNs. This part provides
readers with a knowledge of WSNs, e.g., routing, medium access control, localization,
clustering, mobility, security, and cross-layer optimization. Part III explores the princi-
ples and the applications of integrated RFID and WSNGs.

This book has the following salient features:

B Serves as a comprehensive and essential reference on RFID, WSNs, and integrated
RFID and WSNs

m Covers basics, a broad range of topics, and future development directions

B Introduces architectures, protocols, standards, security, and applications

B Assists professionals, engineers, students, and researchers to understand RFID and
WSN;s

B Provides a unique content on integrated RFID and WSNis

This book can serve as a useful reference for students, educators, research strategists,
scientists, researchers, and engineers in the field of wireless communications and network-
ing. In particular, this book has an instant appeal to students, researchers, developers,
and consultants in developing RFID, WSNs, and integrated RFID and WSNs.

We would like to acknowledge the effort and time invested by all contributors for
their excellent work. All of them are extremely professional and cooperative. Special
thanks go to Richard O’Hanley, Stephanie Morkert, and Joette Lynch of the Taylor &
Francis Group for their support, patience, and professionalism from the beginning until
the final stage of the book. We are very grateful for Sridharan Sathyanarayanamoorthy
for his painstaking efforts during typesetting. Last but not least, a special thank you to
our families and friends for their constant encouragement, patience, and understanding
throughout this project.

Yan Zhang
Simula Research Laboratory, Norway

Laurence T. Yang

St. Francis Xavier University, Canada
Jiming Chen

Zhejiang University, China
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