Mapping AUV Project Meeting

11 February 2003

Corrected 13 February 2003

Attending:

Dave Caress, Bill Kirkwood,  Paul McGill, Mark Sibenac, Hans Thomas, Andy Hamilton, Richard Henthorn, Steve Etchemendy.

Agenda:

1. Make sure we've captured all of the issues raised during the concept review.

Caress will get notes to Bill, then to group.

2. Possible acoustic tests with/at Scripps.

Bill looking at dates: 

Use CTD vehicle tail? Use existing MIT SS/SBP payload?

Get a few hours in the tank when SIO is testing their Odyssey II w/ Dorado tail.

SIO contact: Richard Zimmerman

3. Possible Bluefin testing here at MBARI

Bill has emailed Frank at Bluefin that we can trade boat time for data (Charlie’s iODP site survey SBP data)

Could happen March 17-21

4. Caress on travel week of Feb. 24-27.

iODP iSSP meeting.

5. The abstract submission deadline for Oceans 2003 is Saturday, 1 March 2003. 

Papers are due on Friday, 13 June 2003.

6. Marine mammals issues – may affect mapping sonars down the line. A NMFS approved project to use a 20-40 kHz sonar to track gray whales was stopped by court order last month.

7. Schedule for the next month or two

Mostly mechanical in short term. 

Andy: middle section first.

Farley: nose.

Andy and Farley – tail.

Order  connectors – Sib and Paul M.

Kearfott check out – Hans + Rob

At-sea nav – Hans when the time comes…

ROV integration – Paul M.

Acoustics issues – modems – Paul C.

8. Sound Velocity vs CTD

From Farley:

In order to continue with design of the vehicle nose section I have been pursuing information that I hope will foster a decision on whether to use a CTD or a Sound Velocity Profiler on the vehicle. My objective is to identify a compelling rationale for the choice of one over the other.  As we all are aware, the SVP will provide the necessary data for the MultiBeam mission.  The CTD would however provide necessary data and if configured and located appropriately in the vehicle provide additional accurate scientific data that would most likely be desired by other scientists at MBARI.  Currently the vehicle is shown with one SBE-49 CTD in the nose of the vehicle.  I have been speaking with Dave Murphy at SeaBird about the optimum location of a CTD in an AUV.  Dave is an oceanographer and was able to elucidate on the conditions the instrument requires for the best data. I told Dave that the vehicle nose was our first choice, but if we are unable to use this location, our subsequent choice possibly the tail/ or use an SVP.  Dave stated that he would not use the CTD in any other place than the nose to obtain the best data. And even at that location there are still issues of sampling.  I elaborated on the proposed layout having the CTD in a tube on the nose of the vehicle.  Dave asked if the tube extended through the vehicle.  I said no but we could look into venting the tube for better water flow.  Dave said that there were two initial concerns. The first related to adequate water movement over the entire CTD.  The second related to increased water velocity over the instrument related to the Bernoulli effect. Regarding the first issue, he said that to obtain good data the entire instrument should be moving through the same volume of water. This means that the electronics end (Connector end) of the instrument should not be in a "stagnant" volume of water.  He was concerned that the instrument was to be placed in a tube that had an inlet and not an adequate outlet (such as currently shown). The water at the electronics end could be mixed with warmer water within the vehicle.  The electronics in the instrument are calibrated for the same temperature as the sensor probe end. A sustained temperature differential of fractional degrees between both ends of the instrument would skew data. To prevent this we should ideally have an inlet and outlet of comparable areas. He also asked if we could move the CTD out about 2-3 inches beyond the nose. I said that doing this would not be desirable because of the interface with the launch and recovery system and potential instrument damage. I suggested extending a flexible inlet tube several inches in front of the nose (similar to what we did for the ALTEX vehicle).  Dave said that this could work IF we projected through the impressed vehicle boundary layer. I spoke with Andy Hamilton about actually quantifying the boundary layer effect and he agreed to help with the issue. The longitudinal centerline should have a stagnation point and "dead water volume" a distance in front of the vehicle (A pressure wave pushing in front of the vehicle). These issues should be able to be identified and mitigated by Andy's analysis.  The second issue of water flowing faster past the instrument was of some concern but the magnitude was unknown.

Although the use of the CTD exceeds the requirements for sound velocity,  it's placement and use on the vehicle should be optimized for scientifically accurate and precise data.  This assumption would appear to amplify the functional requirements for sensors on the MultiBeam Vehicle. Shall I proceed with the more stringent standard or defer to the current requirement of +/-0.75 meters/second which can be met with numerous available sensors.

Question from Bill: What error arises from non-optimal CTD configuration? How about putting the CTD in  suboptimally for now, and figure on upgrading to Francisco quality later. Will satisfy functional specs.

Comment from Dave C.: CTD data will be useful for mapping missions in hydrothermally active regions, such as spreading centers because salinity and temperature spikes can be used to detect vent plumes. We don’t need great accuracy to achieve this, though.

Decision: Will use CTD  the best way we can.

9. Acoustic issues – LBL & SBP & modem?

SBP and modem step on each other – will have to use modem when not using SBP (turns).

LBL – tranducers omnidirectional, so lower signal strength.

LBL required to keep track of vehicle below 4000 m depths. Also required by AUVUC.

Paul Chandler will push aheadwith the evaluation of the integrated LBL/Modem options available

through LinkQuest, Benthos, and WHOI.  Tests may be conducted if needed. Critical design issues are hinging on the AUV Teams requirements for LBL and upward acoustic comms functions.  Dave Caress will provide more detail on these requirements, e.g. define uplink data rate.

