Towards effective management of sensor networks using human-robot teams

Abstract:

There have been many useful applications of human-robot teams. These include search and rescue operations, surveillance, hazard detection and inspection, exploration, among others. Unique characteristics of human-robot teams have made it possible to achieve such applications. More applications are still being discovered and explored.

In this paper we present unique application of human-robot teams to the effective management of a wireless sensor network. A wireless sensor network usually consists of tens, hundreds, or thousands of distributed autonomous devices using sensors to cooperatively monitor physical environmental conditions. The devices are typically resource constrained in terms of computational ability, communication, and energy. This has given rise to challenging problems some of which do not have practical solutions.

We use a team composed of a human operator and multiple mobile robots to solve the problem of time synchronization in a wireless sensor network and to strategically deploy sensor nodes with the aim of improving operation and lifetime of a network. We describe our approach, techniques, algorithms, and results of experiments performed.
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