To the MT:








     16 Sept 2009

From Steve Rock

Subject:  Phase 2 response Project 901016

__________________________________________________________________________

(1)  P6 of your proposal mentions that “SIMPA tool has been designed to be applicable to images collected with an ROV or the Benthic Imaging AUV”, which is a good approach.

But on p11 there is a statement that “an area based survey requires an ROV instead of an AUV (at least for the near future)”. Can you please explain the latter statement. What are the difficulties associated with area based surveys for AUV’s compared to ROV’s, and how can these difficulties be overcome?
Answer:
A more precise statement would be that area-based surveys with an AUV in near-planar terrain are likely feasible in the near term, but area-based surveys in complex terrain require a hover capability (rather than an ROV) to enable them to fly slowly and maneuver aggressively. 

The major challenge in generating an area-based survey is that the vehicle must fly trajectories that yield images with guaranteed in-track and side-to-side overlap.   This translates into tight requirements on the vehicle’s control and navigation systems.  The difficulty of meeting these requirements depends on the terrain.  
For operation in near-planar terrain, a non-hover-capable AUV would need to fly a “zamboni-type” pattern instead of the “lawn mower” pattern flown by an ROV.  Guaranteeing overlap of the swaths for this type of pattern requires a precise navigation system because of the distance travelled by the AUV between each swath.  Several feasible options exist (requiring only a modest development effort) for solving this problem including deploying an LBL array, using a high-quality inertial navigation package and/or extending USBL-based homing to provide area-based navigation.  A higher risk, but potentially preferable option is to extend our ROV vision-based navigation system to deal with the loss of vision lock at the end of each swath.   This solution would not require an external positioning system (e.g. LBL) and would only use instrumentation already on the AUV – and therefore might result in lower total system costs.
For operation in complex terrain, the AUV’s navigation system must also include the ability to fly accurately with-respect-to the terrain.   To do this, the AUV must know precisely it’s location with respect to the terrain (e.g. addressed in Task 2 of Project 600034), and it must be able to fly slowly and maneuver aggressively near that terrain (addressed in Hobson’s BIAUV project). 

(2)  The links to Bob Vrijenhoek’s project (901026), AVED tasks, and possible need for an additional 200 hours of software time mentioned on page 13 is unclear. Please clarify.

Answer:  

There is significant overlap in the AVED task proposed by Vrijenhoek and the task we propose here.  In particular, our budget is based on the assumption Vrijenhoek’s task will be funded and successful.   If Vrijenhoek is not funded for his task, then we require an additional 200 hours of Schlining’s time to accomplish that work.

(3)  What is the technology transfer path associated with this effort? Do you see other MBARI users? Conversely, will these tools ultimately be transferable to other agencies?
Answer:  

We believe the SIMPA tool has the potential to become a key tool available in the Video Lab for all MBARI users wishing to annotate or analyze benthic images collected from any platform. 
Regards external users, we also see possibilities (but have not pursued them formally).  For example, SIMPA represents a leap beyond a system produced by Hanu Singh at WHOI.  We intend to talk to Hanu about his interest in this new system.
