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NEw R&D TooLs FOR WIRELESS COMMUNICATIONS

Ying Jun Zhang

ireless communication comes in many varieties,

from first to fourth generation (1G to 4G),
from WiFi to WiMAX, and from Bluetooth to satellite
phones. Researchers in both academia and industry are
continuously being challenged by market demands for
more varieties of high-quality services. In recent years,
there have been many attempts to solve problems in wire-
less communications using methods typically belonging to
other fields. For example, game theory is now widely
used in designing distributed resource allocation schemes.
Other examples include analytical tools in operations
research, computer science, and physics. This feature
topic aims at providing a state-of-the-art overview of
some new R&D tools.

The first article, by Berry, Honig, and Vohra, examines
a market approach to spectrum management. It is widely
accepted that due to inappropriate regulations, a large part
of the radio spectrum is not being efficiently used. Allow-
ing spectrum to be traded and rented across location and
time would provide incentives for the dynamic sharing of
spectrum. It is hoped that radio regulation agencies across
the world would respond to this suggestion.

The second article, by Andrews, Ganti, Haenggi, Jindal,
and Weber, gives a tutorial on spatial modeling and analy-
sis in wireless networks. Six common spatial models are
compared based on their key properties and application
areas. These tools are commonly called stochastic geome-
try, and they are indispensible for the analytic study of
wireless networks. This article is particularly useful to the
research community.

The third article, by Berger, Wang, Huang, and Zhou,
is a tutorial on compressed sensing and its application to
channel estimation. Compressed sensing is a recently
coined term for a very useful mathematical method with
wide applications in imaging, data compression, radar, and
data acquisition. The method introduced may be a bit
complicated, but readers would appreciate that its applica-
tion to communication technology is not limited to channel
estimation.

Finally, the last article, by Dressler and Akan, is on bio-
inspired analytical methods. Three examples are given: ant
colony optimization, artificial immune system, and cellular
signaling cascade. Human society is a vastly complex net-
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work. Social etiquette, moral principles, and legal systems
evolved throughout the ages in different civilizations are
rich sources for network research tools. We hope that this
article can inspire readers to think deeper in this direction.
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