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1) Abstract

We propose to continue a three-year project to accomplish the following:
1) Develop acapability for high resolution mapping of the deep ocean seafloor from the AUV Dorado

and ROV Ventana.

2) Continue development of software for the processing and display of swath mapping sonar data (the

MB-System package) through an NSF funded collaboration with the Lamont-Doherty Earth
Observatory.

3) Continue development of tools for incorporating seafloor mapping datainto MBARI’s GIStools.

2) Proposal

b) Approach to the problem

AUV Mapping System

The status of the AUV mapping system development may be summarized as follows.

MBARI signed a contract with Reson in April 2001 for a Seabat 7100 multibeam sonar.
We have recently received a draft Interface Control Document (ICD) from Reson detailing the
mechanical, electrical, and network interfaces between the AUV and the sonar.
The expected delivery date for the sonar has slipped to May 1, 2002. This means that the ROV and
AUV seatrialswill now be planned for June and July of 2002, with more testing in August and
September.
We have not ordered the sonar electronics pressure housings and related hardware for the AUV
multibeam midbody. We need to modify the Bluefin design to achieve a depth rating of 6000 m, and
their design is only now being finalized.
We have determined that the Ventana cable laying toolsled can also serve as a host for the Dorado
mapping midbody, facillitating the planned ROV based sea trials without requiring the design and
fabrication of a new toolsled.
We now have a preliminary data format specification for the Reson 7100 data, and Reson will be
supplying us with a simulator for the sonar by October. We will develop the MB-System i/o modules
required for working with the AUV multibeam data late this year and early in 2002.
We cannot now reliably estimate the resour cesrequired in 2002 to complete the AUV mapping
system development, but we will be able to provide good estimates by the phase |l proposal
deadline. Our estimates for the Ventana and Zephyr time required for seatrials should be accurate.
We will review the preliminary ICD and use it to develop adetailed plan for remainder of the
MBARI component of the multibeam midbody development. This plan will include:

* Modifications to the Bluefin midbody hardware designs (where necessary).



*  Ordering fabrication of mechanical elements, particularly including the sonar electronics
pressure housing.
* Integration of the multibeam midbody with the Dorado core vehicle.
* Integration of the multibeam midbody with the cable laying toolsled and Ventana.
* ROV based seatrials
* AUV based seatrias
*  Wewill review this plan and the ICD in ajoint meeting with Reson on September 10, 2001.
» Thephasell proposal and associated budget will derive from the new plan (as agreed at the
September 10 meeting).
»  The mapping system tests will be conducted so as to provide data relevant to the Canyon Dynamics
and Margins projects. Gary Greene and Charlie Paull will help select the multibeam test sites.
* Wewill consider proposing the addition of a chirp subbottom profiler system to the AUV mapping
system in 2003.
» Caresswould (very very much) like to trade in his 1998 Gateway laptop (his “ primary desktop”) for
a non-windows box, specifically, a current Apple Macintosh laptop, during 2002. The hardware and
software are requested in the budget.

Mapping Software Development

NSF has funded continued development of the MB-System software by David Caress of MBARI and
Dae Chayes of L-DEO for five years. This software will continue to serve as the primary means for
processing swath mapping sonar data at MBARI, including data obtained by other projects and data
collected with the AUV deployed sonar. The NSF funding supports 1.5 months/year of Caress' time
(budgeted in project 701107), which will be matched by MBARI through an additional 1.5 months/year.
During 2001 so far, we have moved through seven increments of beta testing a substantially new MB-
System release (version 5.0.0).

GIS Software Development

The high end data products from the seafloor mapping effort are generally used in either GIS (e.g.
ArcView) or visualization (e.g. Fledermaus and VRML players) packages. We include some IAG effort
(10 days of Brian Schlining) to support transparent use of mapping data productsin the GIS and
visualization packages.

c) Specific deliverables

A working 200 kHz multibeam sonar package configured for use as a Dorado midbody or on a
Ventanatoolsled.

Software to process and use the multibeam data (M B-System)



d) Project team

David Caress (Project Manager, Lead Scientist)

Paul McGill (Lead Engineer)

Bill Kirkwood (Dorado Lead Engineer)

Dorado Team (all the AUV folkswill be involved to some degree)

TC Dawe (Head Ventana Pilot)
Tony Ramirez (data processing technician)

e) Project Lab Space

We will use the existing AUV lab space by the test tank.

3) Budget (new and continuing projects)

The phase | budget entries have been made using the following assumptions:

* We have not entered hardware and fabrication expenses for 2002 because we think the money
alocated for 2001 will sufficeif the unused portion isrolled over to 2002.

*  Werequest 5 days of ROV pilot/DMO tech time in 2002 to facillitate integration of the midbody
package with the cable laying toolsled and Ventana.

»  Werequest ME, EE, SE and engineering tech time for the assembly of the midbody package and its
integration with the core vehicle. As noted above, the amounts of time requested will change for the
phase Il proposal according to the results of the September 10, 2001 meeting. We expect this
engineering effort to mostly involve the Dorado development group.

« ME-20days

« EE-20days

« SE-20days

* Mechtech—10 days
» Electech—10days

Werequest ME, EE, and SE time for the testing of the system. As noted above, the amounts of time
requested will change for the phase Il proposal according to the results of the September 10, 2001
meeting. We expect this engineering effort to mostly involve the Dorado development group.

e ME-16days
« EE-16days
e SE-16days
*  Werequest 137 days of Caressfor this project:
* Project management — 20 days
* Assembly and integration of the midbody — 20 days
e Seatrids— 16 days

O



» Dataprocessing — 15 days

* MB-System development — 33 days

*  MB-System development (NSF grant) — 33 days
*  Werequest 6 days of Ventanatime in June 2002 to perform the ROV based seatrials.
*  Werequest 10 days of Zephyr time in July and August 2002 for AUV base seatrials.
*  Werequest travel to two meetings and miscellaneous supplies.
*  Werequest 10 days of Brian Schlining (IAG) for GIS support.
*  Werequest $5000 for an Apple Macintosh laptop.

*  Werequest $2500 for general software to run on the above Mac laptop.

4) Milestones

Milestone 1 Milestone 2 Milestone 3 Milestone 4 Total Resources®
for each resource
Milestone date 5/1/02 6/1/02 7/1/02 9/1/02 category for all
milestones listed
Milestone Delivery of Completion of | Completion of | Completion of | here
description Seabat 7100 midbody ROV based AUV testing
multibeam integration and | testing
sonar tank testing
EE 10 days 10 days 6 days 10 days 36
SE 10 days 10 days 6 days 10 days 36
ME 10 days 10 days 6 days 10 days 36
IAG 5 days 5 days 10
ME Technician 10 days 10
EE Technician 10 days 10

1 This number should be same as the number you entered on the resource requests for this particular resource
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