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Autonomous Underwater Vehicles (AUVs) are an increasingly important tool for oceanographic research. However, control of these platforms has relied on fixed sequences for execution of pre-planned actions limiting their effectiveness for measuring dynamic and episodic ocean phenomenon. At MBARI, we are developing an advanced Artificial Intelligence based control system to enable our AUV’s to dynamically adapt to the environment by deliberating in-situ about mission plans while tracking onboard resource consumption, dealing with mission failures by allowing dynamic re-planning and being cognizant of vehicle health and safety in the course of executing science plans. Existing pre-scripted behavior-based approaches offer limited flexibility in dealing with opportunistic science needs, are unable to deal with uncertainty in the oceanic environment and put undue burden on the mission operators to manage complex interactions between behaviors. Our system the Teleo-Reactive EXecutive (TREX http://www.mbari.org/autonomy/TREX/index.htm) has been tested on an MBARI Dorado 21” vehicle with a range of scientific instruments for water-column surveys in Monterey Bay. Our year-end goals revolve on mapping unstructured phenomenon such as Ocean Fronts and Thin Layers.
