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An interesting and difficult problem in unmanned air vehicle (UAV) control is that
of cooperatively routing a team of UAVs to search for one or more targets in a
bounded region. This talk will present a receding-horizon cooperative UAV
search algorithm that attempts to minimize the time required for any UAV in a
cooperative team to detect the target(s). By sampling the area of interest (AOI)
at locations with high target likelihood, the continuous search problem is reduced
to an optimization on a finite Euclidian graph. Graph vertices and edges may not
be uniformly distributed in the AOI, but this algorithm can fairly compare paths of
varying length using a weighted optimization criterion. Optimal UAV paths are
computed with a receding horizon approach. Optimization of the UAV sensor
orientations is also considered as an additional component of the UAV routing
optimization problem. Using this algorithm for the single-target search problem,
it is shown that the UAV team will discover the target in finite time with
probability one. Simulations verify that the algorithm makes effective use of
multiple UAVs, and performs better than previously proposed search algorithms.
Hardware testing results using two UAVs with gimbal-mounted cameras will also
be presented.
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