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Foreword

It has been more than a decade and a half since the first set of research papers on
wireless sensor networks came out in the early 2000s. Academic research through
the 2000s and 2010s has addressed many problems in the area rather comprehen-
sively—from communication and routing protocols to time synchronization and
localization, many problems that once appeared wide open have a number of
practical and efficient solutions that can be used by practitioners.

Another transformation that has occurred in this time is that researchers have
figured out how to place the problems of sensor networks within the broader
context of large-scale cyber-physical systems and the Internet of Things. And
entirely new areas of research have started to emerge, such as wireless charging,
robotic wireless sensor networks, vehicular networks, and drone swarms.

Mission-Oriented Sensor Networks and Systems: Art and Science is a first-rate
two-volume book with a collection of chapters contributed by experts, which
provide not only a broad overview of many of the mature topics in this field but also
a thorough introduction to some of the newer areas of inquiry. It is truly an out-
standing contribution to the literature that owes much to the diligent efforts of
Professor Habib M. Ammari from Texas A&M University-Kingsville, who has
single-handedly edited both volumes.

As indicated in its title, a running theme through the book is a consideration of
mission-critical applications where the dependability and security issues of sensor
networks must be given significant attention. After an introduction, the book begins
with an exploration of these mission-critical issues, from communication and
routing perspectives, in Part I (Chapters “Autonomous Cooperative Routing for
Mission-Critical Applications”, and “Using Models for Communication in Cyber-
Physical Systems”).

Part II of the book explores ideas at the transition to the Internet of Things, with
Chapters “Urban Microclimate Monitoring Using IoT-Based Architecture”,
“Models for Plug-and-Play IoT Architectures”, and “Digital Forensics for IoT and
WSNs” addressing topics from microclimate monitoring to localization, while these
topics have been at the heart of sensor networking research since the beginning.
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The shift toward IoT has highlighted the design of more ambitious applications
often spanning large areas and the use of wide-area networks.

Another aspect of interest in this domain has been the development of crowd-
sensing applications in the context of smart cities, treated in Part III. Developing
appropriate incentives for users contributing data remains an area with significant
open questions.

Part IV looks at wearable computing, which has been a trend on the rise for IoT
systems intended to be able to collect relevant meaningful information about and
from individuals that is relevant for many applications, while Part V of the book
looks at novel approaches to wireless charging and how they can be integrated with
real applications. Part VI of the book turns to providing an overview of robotic
wireless sensor networks, which bring to the fore new challenges and opportunities
associated with the added dimension of (often, decentrally) controlled mobility.
Finally, last but not the least, the seventh and final part focuses on reliability,
security, and interference mitigation.

These chapters collectively point to some of the most cutting-edge topics in
sensor networks today. I believe the prospect is bright for further enhancements and
developments, particularly as IoT and dependable cyber-physical systems become
an increasingly bigger part of smart city operation.

As one example of ongoing academic work relevant to sensor networks, at the
University of Southern California, together with my students and collaborators, I
have been exploring the design of IoT data marketplaces for smart cities. In such
marketplaces, buyers and sellers of data from IoT devices can interact with each
other systematically over an economic layer. We have also been exploring how
blockchain technologies can provide an additional layer of trust, robustness, and
ultimately decentralization, compared to traditional approaches. And finally, we
have been exploring how distributed computing and networked robotics systems
can be developed from the ground-up.

Something we are likely to see going ahead in this field is a greater focus on
systems rather than just algorithmic components or building blocks, and as these
systems develop and need to scale in a heterogeneous and distributed manner, there
will be new challenges such as the problem of interoperability and others. These
will provide opportunities for corresponding solution techniques to be developed by
researchers. Sensor networking as a whole is going to remain a relevant subject for
years to come. This book is making a valuable and timely contribution in helping
researchers catch up quickly with the latest advances in various aspects of the field.

Los Angeles, USA
October 25, 2018

Bhaskar Krishnamachari
Professor and Director

Center for Cyber-Physical Systems
and the Internet of Things

Viterbi School of Engineering
University of Southern California
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