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Abstract

The focus of surveillance missions is to acquire and verify in-
formation about enemy capabilities and positions of hostile tar-
gets. Such missions often involve a high element of risk for hu-
man personnel and require a high degree of stealthiness. Hence,
the ability to deploy unmanned surveillance missions, by using
wireless sensor networks, is of great practical importance for the





to communicate with each other, it is not capable of long-range
(� 1000 ft) communication when put on the ground. Therefore,
we assume that in a real system where the command and control
units may be deployed several thousands of feet away from the
sensor field, devices capable of long-range communication, such
as repeaters, will be deployed as gateways to assist the sensors to
relay back information from the motes in the field to the base sta-





without disrupting communication of other motes.
We encounter two practical issues when implementing the span-

ning tree algorithm on the MICA2 platform.

� Mote Failures: The failure of a MICA2 mote can disable
a subtree below it. Initially, we attempted to add failure de-
tection to the MAC layer to quickly identify link failures
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event and sending a digest, instead of the individual reports to
the base station. Previous in-network aggregation techniques ei-
ther fuse the data at the source through cluster headers [10] or
along the route back to the sink [16][14][2]. The system we
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to accurately capture those differences in a simulator. We
found that the impact of such heterogeneity is significant
in the MICA2 platform, such as shown in Figure 6. The
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