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Abstract:

The ability to carry out oceanographic surveys on demand, without a ship, will revolutionize oceanography. The Monterey Bay Aquarium Research Institute (MBARI), is creating such a capability by developing an AUV docking system that can be deployable on a cabled observatory, or moored buoy-based observatory.  The Monterey Accelerated Research System (MARS) testbed cabled observatory provides an early opportunity to develop and demonstrate the AUV docking capability in a logistically friendly environment. MARS provides power and communications to a node in 900 meters of water adjacent to the Monterey Canyon.  The AUV operating from the docking station will be capable of surveying out to a radius of 30 km, throughout the entire water column down to 4000 meters, every day for months, regardless of the sea state.
A central objective of our approach is to keep the dock design as simple as possible and put the complexity on the vehicle, since it is much easier to retrieve the vehicle for maintenance than the dock.  The MBARI dock features a fixed cone mounted 2 to 3 meters above the sea floor.  It contains a pressure housing with the minimum electronics necessary to support power and data transfer between the vehicle and the cable.  The dock has an acoustic beacon that the AUV uses for homing.  The body of the dock is a tube of diameter approximately 3 cm greater than the vehicle.
Power transfer and mechanical latching are both accomplished using a system developed by Florida Atlantic University [Coulson, 2005].  The system transfers power inductively without a metal-to-metal connection.  A peg with an inductor embedded in the tip is driven into a receptacle with a matching inductor.  In the prototype design, the dock will drive the peg into the vehicle.  In the final system, the peg will be mounted on the vehicle. The entire prototype docking system has only one moving part with an associated drive motor.  

The system will transfer data using slightly modified off-the-shelf wireless Ethernet system.  One antenna will be embedded in the skin of the vehicle at the top, with its mate correspondingly located in the top of the docking tube.  The static vehicle buoyancy will hold the antennas nearly in contact, with the peg aligning the vehicle fore and aft.  This system supports data transfers at 10 MB/second in seawater with a 2.5 cm antenna separation.

We will describe the mechanical, electrical and software design of the docking station as well as the design trade-offs of both the AUV and Docking station that we considered during the development phase.  Previous AUV docking stations will be quickly reviewed to highlight the various strengths and weaknesses of each design.  Field trial results will be presented from ocean operations conducted at the Monterey Inner Shelf cabled Observatory (MISO) during the summer of 2006.
