TECHNICAL COUNCIL PROPOSAL REVIEW FORM

First Draft 25Aug05 by P. McGill

Proposal Number: 906003

Proposal Title: AUV Docking

Principle Investigator: James Bellingham

BRIEF SUMMARY OF RESEARCH OBJECTIVES:

This project proposes to design, develop and demonstrate an AUV docking system for Dorado-class AUVs. In 2006, we will build a test-dock for demonstrating homing and terminal guidance algorithms at sea.  Data and power transfer modules developed in ‘05 will be integrated into the dock and tested. We will also demonstrate latching mechanisms and a dock control module.
BRIEF SUMMARY OF OVERALL REVIEW:

· AUV docking capability is relevant to MBARI’s observatory goals

· Proposed technical approach to problem seems reasonable

· There is strong interest among MBARI scientists in AUV applications that use existing capabilities; these require more reliable and robust vehicles, but do not require docking.

· A MOOS docking application would be compelling for MBARI scientists, and there is also interest at MBARI in Arctic applications of docking. However, the case for the economics and science impact of docking in Monterey Bay is not clear.

· There is a strong sense that it is important to focus MBARI’s AUV program in the near term on making our existing vehicles more robust and reliable, and on AUV applications that use the capabilities developed by the AUV program so far. These would be enablers to developing a docking capability, and create scientific interest and confidence in docking. While there have been recent gains here, there is more to do.

· See general comments on AUV Program

INDIVIDUAL CRITERIA FINDINGS

Technical Merit

-What is the breadth and depth of the impact of the technology on the science community?

Some applications considered to be compelling among MBARI scientists were an AUV dock attached to a MOOS mooring, AUV time series in Monterey Bay and Arctic AUV science, which could be advanced by docking. 

Among cabled observatory applications, Loihi was thought to be a better fit for docking compared to NEPTUNE. It was thought that docking may be the only way to obtain event data at Loihi: it is remote, active and not too great a spatial scale. Interesting events will happen there, and a docked AUV is likely to be close enough to respond. NEPTUNE, on the other hand, has fewer events of interest occurring over a significantly greater area; a docked AUV is less likely to be close enough to an event to respond to it.

-Is the technical approach innovative?

The proposed approach seems reasonable and well thought out. Other organizations have tried unsuccessfully to develop docking capability. The proposal does not convey in detail the differences between this and the failed approaches.

-Is the project designed to identify the high-risk elements early?

It does identify a number of key elements of docking that must be addressed early. We felt that some basic operational capabilities are also required for docking to succeed:

· Vehicle reliability, robustness, autonomy

· Long unattended operation

· Long benthic transects

· Near-bottom and slow flight

· Obstacle avoidance

· Autonomous event detection (many applications require this, but it is likely to take longer to develop than basic docking capability)

· In-flight communications

-Is the technology a cost-effective way of obtaining the science (“bang for the buck”) with respect to current or alternative methods?

The economics of using docking in Monterey Bay are not clear. For example, if suitably capable vehicles were available, and they were sufficiently autonomous, developing an AUV time series from a docked AUV could make it worthwhile. It’s hard to say whether or not a data set of equal scientific quality and value could be obtained from ship-based methods (tow fish) at less cost. 

In Monterey Bay and beyond, docking may be the only way to produce some unique data sets (at Loihi for example), and so may justify its cost if autonomous event detection is realized:

· HAB event detection

· ESP/MOOS/Docking AUV
MBARI scientists have expressed great enthusiasm and interest in developing applications using AUVs that do not depend on docking capability: 

· Thin layers

· Mapping

· Imaging

Science impact of considerable depth and breadth could be made in the next 3-5 years by focusing efforts on making our vehicles robust and reliable enough to deliver the great payloads developed on long missions to in challenging environments and return them again. In addition to providing great science benefit, these exercises would inform and enable MBARI’s docking development efforts.

-Have the proper “make or buy” decisions been made?

Relevance to MBARI

-Is the technology a good fit to MBARI’s skills and staff?

Docking is a difficult problem that MBARI could take on. Bringing our vehicles’ basic capability up to a level that can take advantage of a docking capability will require that additional resources be focused there. 

-Is the technology unique and timely?

The question was posed as to why these programs have failed, and why WHOI and ONR have shifted focus away from docking. 

-Does the technology align/play well with other MBARI technology choices (i.e., fit the roadmap)

Other Comments

