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Embedded Networked Sensing systems are an exciting and important class of
computing systems that combine distributed sensing, computation, and (often
wireless) communication. They are attracting increasing attention from
researchers in computer science and engineering. Much of the importance and
excitement surrounding this research agenda stems from the vast potential
for embedding computation and communication everywhere, in commercial
and national infrastructure applications from contaminant flow monitoring, to
biocomplexity mapping, to homeland defense. However the importance of the
research area is not based solely on the importance of the applications;
research in this space will drive the development of truly self-configuring,
autonomous, distributed systems technology. Example research challenges
include:

How do we program/task collections of 1000s of low-power, wireless,
physically-embedded, nodes to carry out autonomous tasks without global
state or control (e.g., identify patterns of interest such as isotherms or
steep gradients, and report specific observations from those regions).

How do we exploit constrained actuation/mobility to build
physically-self configuring (or repairing) systems (e.g., robots augment or
modify physical node placement to achieve better multhop coverage; or
recharge system energy)

How do we exploit the spatial diversity afforded by small form factor
embeddable sensing to make previously intractable problems such as
multi-target tracking, tractable

What are the critical densities for such systems and how can we
exploit redundancy (high density) to achieve quantifiable improvements in
reliability and security.

These are just some of the research challenges posed by this fascinating new
area.
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