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Abstract:

Multiple robot teams can solve challenging tightly-coupled tasks by sharing their sensor, computational, and effector
capabilities to form coalitions. In practice, however, this is difficult to achieve because these resources are fixed on a
particular platform, and provide information only from that device's frame of reference. We have developed a two-step
strategy for addressing these dynamic coalition-formation problems. The first step is our ASyMTRe ("Automated
Synthesis of Multirobot Task solutions through software Reconfiguration") system, which provides a flexible resourcesharing mechanism for autonomous sensors and robots. Our approach can automatically (re-)configure the networked
sharing of environmental sensors and perceptual, computational, and motor processes, based on the required flow of
information through the team to accomplish the given task. The second step of our solution strategy is a mechanism
enabling the coalition to maintain sensor constraints between robots during task execution. Our approach is based on
measures of sensor information quality using sampling techniques, combining the use of sensor models, environment
sampling, measures of information quality, a motion model with sampling, and a constraint model. This talk will discuss
these approaches and present results that illustrate the flexibility and robustness of the approaches for generating
dynamic multi-robot coalitions performing tightly-coupled tasks.
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