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Extending the capabilities of unmanned autonomous vehicles (UAVs) has been a continued focus for researchers in the past ten years, particularly those with environmental and military applications.  The use of UAVs as multi-media vehicles is explored - specifically vehicles that are capable of traveling through air and water.  Escaping from water to air may be considered the critical component for this multi-media UAV.  The focus of this research is to determine the "optimal escape trajectory" – the trajectory that provides the maximum escape velocity at a given escape angle.  It was determined that in shallow waters, the optimal trajectory includes a counter-intuitive dive first and a pull up maneuver, allowing the vehicle to take maximum advantage of its buoyancy/weight parameter.  For relatively deep waters, an intuitive pull up strategy is optimal. A gradient based method, a simulated annealing algorithm, and a genetic algorithm were explored and compared.  For this nonlinear and non-convex problem, simulated annealing was found to be most time efficient and effective.  The results of this study suggest that knowledge of the sea depth may be a system critical component for determining if escape is possible.

