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Abstract: An adaptive swarm of small unmanned quadrotors has been built to support first responders responding to nuclear
attacks. The swarm’s objective is to minimize time needed to conduct a forensic assessment following an attack while
limiting radiation exposure of first responders. The swarm has two primary functions: radiation surveying and route
reconnaissance. The objective of the survey function is to map the radiation field resulting from the attack, while the
objective of the reconnaissance function is to identify obstacles that might hinder responder movement. In both functions, a
distributed control framework enables the swarm to autonomously divide tasks, share data, and adaptively optimize its plan.
Performance models have been created that estimate time to complete assessment—a critical system measure of effectiveness
—from environmental factors and measures of performance. These models allow the system designers to optimize system
parameters in order to reduce time.
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