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Project Description:  We request an extension of our existing two-year long project to support and deploy the Terrain Relative Navigation (TRN) technologies developed at Stanford onto vehicles here at MBARI.  To facilitate familiarity and ownership of this complicated code-base we propose to develop new applications that use the code, integrate it into the Dorado Fast-Simulator  and run field deployments with a Dorado AUV that are not possible without this technology.
MBARI AUVs are programmed to fly missions between a series of latitude/longitude/depth points that are carefully selected to provide sensor coverage and not hit anything.  Map reference errors and inertial navigation system (INS) drift introduce errors to the planned trajectory, though these errors, which are 10s of meters, are usually much less than the planned clearance to obstacles (50m +).  However, this isn’t true for low-altitude (~3m) flight for seafloor imaging. Reactive obstacle avoidance can avoid a crash, but usually results in poor bottom following above imaging altitude.  Over the last couple of years we have begun experimenting with Terrain Relative Navigation (TRN) position updates to solve this problem.  We are now planning and simulating missions over the actual bathymetry maps to ensure the relatively un-maneuverable (5.3m long) vehicle can safely fly the mission.  This is often an iterative process where we experiment with different pathways through the terrain to find the best trajectory.  It is vitally important that the AUV actually fly the planned path with respect to the surrounding terrain and TRN is the enabling technology that allows us to have confidence to get down close to the seafloor in anything but flat featureless terrain.  So far, we have only been brave enough to fly within 30m of the rock wall we’ve been using as the surrogate iceberg for the NASA Iceberg AUV project.

For 2017 we propose to continue this development and work close enough to the seafloor to take color images, which is about 4m altitude.  We propose working first at Portuguese Ledge, an outcropping on the shelf less than 10 miles from Moss Landing.  The second test location would be the vertical wall we’ve been using as the iceberg surrogate, but the ultimate science target of this new capability is to image coral growth on Sur Ridge.  In 2017 we propose to image large portions of the flat top, and then move down the flanks during 2018.  These relatively large area visual surveys can direct targeted ROV exploration and the very high resolution Ocean Imaging mapping surveys.  Ultimately, missions like this should be launched from Moss Landing, but over-the-horizon operations of Dorado are not a focus of this proposal.
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