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his issue of IEEE Wireless Communications is devoted
to wireless sensor networks: theory and systems. Driven
by the development in micro-electromechanical system

(MEMS) microsensors, wireless networking, and embedded
processing, ad hoc networks of sensors are becoming
increasingly available for commercial and military applications
such as environmental monitoring (e.g., traffic, habitat,
security), industrial sensing and diagnostics (e.g., factory, appli-
ances), monitoring critical infrastructures (e.g., power grids,
water distribution, waste disposal), and collecting data for
battlefield awareness.

The area of wireless sensor networks actually opens up
new research venues, which include sensor tasking and control,
tracking and localization, sensor data fusion, distributed databas-
es, communication protocols and theory that addresses
monitoring coverage, network connectivity, critical power, net-
work lifetime and capacity, as well as system/software archi-
tecture and design methodologies. Moreover, all these
issues have to consider many cross-cutting requirements
such as efficiency/cost trade-off, robustness, self-organization,
fault tolerance, timeliness, scalability, and network longevi-
ty. As numerous research advances have been made in the afore-
mentioned subareas, we feel it is both timely and necessary
to have a special issue in wireless sensor networks. The
objective of this special issue is thus to present the latest research
results and bring their enormous scope even closer to the
wireless communications community.

This special issue is composed of nine articles that empha-
size different aspects of wireless sensor networks. A few arti-
cles are tutorial in nature, two address theoretical aspects
and/or explore the design space, one exploits an impor-
tant theoretical result to facilitate protocol design, where-
as the remaining articles are focused on specific applications
of wireless sensor networks. There are three tutorial
papers: Al-Karaki and Kamal present a comprehensive
taxonomy of the various routing techniques in wireless
sensor networks. Stojmenovic surveys specifically geographic
routing — a lightweight routing protocol that does not require

each node to maintain a routing table — and its enhanced
version that provides guaranteed delivery. A third tutorial
article, authored by Shi and Perrig, discusses security
from a networking perspective, and introduces mecha-
nisms to achieve secure communications under various threat
and trust models.

Sagduyu and Ephremides take an information theoretic
approach and outline a throughput- and energy-efficient medi-
um access control (MAC) algorithm that supports multihop
communications for wireless sensor networks. Römer and Mat-
tern explore the design space and consider various design dimen-
sions (e.g., cost, resources, energy, heterogeneity, and network
topology and lifetime) and their impact on the performance
of WSNs. Liu et al. apply an important computational
geometry property, geometric duality, to form collaborative
groups for sensor selection and non-local phenomena track-
ing.

This special issue also includes three interesting articles that
deal with system implementations, experiments, and experi-
ences in application domains. Elson et al.present a Linux-based
software framework that facilitates development by improving
system visibility and integrating simulation with real wire-
less communication and sensors situated in the environ-
ment. Van Hoesel et al.document an ongoing European research
project, EYES, and describe how cross-layer design helps opti-
mize the performance of wireless sensor networks. A third arti-
cle authored by Zhang et al. documents Palo Alto Research
Center’s efforts in developing a system for tracking mobile
robots and mapping an unstructured environment in an indoor
setting.

We believe the interested reader will enjoy these articles
and appreciate their contribution and quality the same way
the guest editors did. In closing, we would like to thank the
authors for their high-quality contributions to this special issue
as well as to all authors who submitted their papers for con-
sideration (which makes the selection process a very diffi-
cult task). We are indebted to our referees for their
invaluable comments and criticism that greatly improved
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the quality of the articles. Our special thanks go to the Edi-
tor-in-Chief, Dr. Michele Zorzi, for his involvement, con-
tinuing guidance, and encouragement without which this special
issue would not be a reality.
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