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Introduction
     Why is the National Aeronautics and Space Administration sponsoring projects developing Autonomous Underwater Vehicles (un-tethered robotic submarines)?  They have plans to search the water under the ice on the Jovian moon Europa for alien life forms in our solar system (http://blogs.zdnet.com/emergingtech/?p=559) .  This will be done with a robot which will use vision in navigation and think for itself.  Vermont Space Grant Consortium as well as Ocean Server Corporation of Massachusetts made donations toward a Norwich University project to develop a robot to compete in the 2008 Autonomous Underwater Vehicle competition in San Diego California.  The robot will be designed to be maneuverable and efficiently accomplish the underwater competition tasks.  It will have a thrust control system with water ejected by the main compartment shown in the picture below with valves and jets (not shown) so that the water can be thrust out of the AUV in virtually any direction. 
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To navigate the competition tasks, the sub will use 1.tilt compensated compass supplied by Ocean Server of Massachusetts 2.Sonar 3.Depth sensor 4.Camera facing down 5.Camera facing forward 6.hydrophones to detect the pingers.  Image processing software will be used to recognize critical markers and orient the sub so that it can proceed efficiently to the next competition target.  Examples of proof of concept tests with the image processing software control panel are shown below.  One image shows the “dash” and the control panel will show the angle orientation of the dash so that the thrusters can then align the azimuth of the sub to that of the “dash.

Jon, you VI panel image goes here.

During the competition, the AUV will first pass through a gate then follow simulated pipeline markers (“dash” markers separated by ?  feet before the next “dash”), recognize and release a tethered buoy, drop a marker in a target bin, locate a pinger and surface within a market area.  Pre-competition testing will occur at Norwich in the water flume tank and in the swimming pool as well as in local ponds.  The competition will occur in the summer of 2008.
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