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1) ABSTRACT (new and continuing projects)

We propose to continue Seafloor Mapping Project 900424 (begun 2004) for one year to complete any remaining integration and testing (e.g. the late delivery of the circular multibeam receive array), and then focus on supporting the initial use of this vehicle for science missions during 2005. This project will also include efforts and purchases supporting archiving and disseminating the multibeam, subbottom, and sidescan data collected, some project-specific development of data processing software, and the acquisition of equipment required for proposed Mapping AUV operations in the Gulf of California in 2006.

2) PROPOSAL

· The problem addressed (new projects only)

· Approach to the problem (new and continuing projects)
Status of project

The primary focus of the Seafloor Mapping Project 200107 has been the development of a Dorado class AUV outfitted with multibeam, subbottom profiler, and sidescan sonars in order to conduct high-resolution seafloor mapping surveys in the deep ocean. We expect that this Mapping AUV will be very close to completion by the end of 2004 (the last year of Seafloor Mapping Project 200107). 

We propose to continue Seafloor Mapping Project 900424 (begun 2004) for one year to complete any remaining integration and testing (e.g. the late delivery of the circular multibeam receive array), and then focus on supporting the initial use of this vehicle for science missions during 2005. These efforts will also include archiving the multibeam, subbottom, and sidescan data collected, some project-specific development of data processing software (e.g. MB-System), purchase of a current generation RAID array needed to archive the Mapping AUV data, and the acquisition of equipment required for proposed Mapping AUV operations in the Gulf of California in 2006.
The current status and plans of the Seafloor Mapping team were presented in detail to management on August 26, 2004. The presentation is available at:


//tornado.mbari.org/ProjectLibrary/200107.Multibeam/Multibeam.Presentations/

Multibeam.PowerPointSlides/20040826ManagementMeeting.ppt

Results to date

· Design and construction phases complete

· Design began January 2003

· Fabrication complete April 2004

· Integration and testing going well

· 13 days at sea so far - operations in and around the upper canyon

· Vehicle overall working well

· SBP is working well - 100 km of good data

· 100 kHz sidescan working but noisy, 410 kHz sidescan not working 

Publications (from the last 5 years)

Caress, D.W. and W. Kirkwood, High resolution mapping with AUVs: Payload development issues in support of oceanographic science, AUV Sensor Workshop, 2001.

Caress, D.W. and D. N. Chayes, Improved management of large swath mapping datasets in MB-System Version 5, EOS Trans. AGU, 82, 2001.

Caress, D.W. and D.N. Chayes, Processing, Archiving, and Disseminating Large Swath Mapping Datasets Using MB-System, EOS Trans. AGU, 83, 2002.Caress, D.W., and D.N. Chayes, MB-System Version 5, Open source software distributed from the MBARI and L-DEO web sites, 20023.

Caress, D.W. and D.N. Chayes, Processing, Archiving, and Disseminating Large Swath Mapping Datasets Using MB-System, EOS Trans. AGU, 83, 2002.

Caress, D.W., and D.N. Chayes, Optimal navigation adjustment for poorly navigated swath bathymetry surveys, EOS Trans. AGU, 81, F1096, 2000.

Caress, D.W. and D.N. Chayes, Processing, Archiving, and Disseminating Large Swath Mapping Datasets Using MB-System, EOS Trans. AGU, 83, 2002. Caress, D.W. and D.N. Chayes, Processing, Archiving, and Disseminating Large Swath Mapping Datasets Using MB-System, EOS Trans. AGU, 83, 2002.
Plans for 2005

We propose to continue Seafloor Mapping Project 900424 (begun 2004) for one year to complete any remaining integration and testing. Although we expect to complete many items in the remainder of 2004, the late delivery of the circular receive array from Reson will preclude its integration until 2005. In addition, the first quarter of 2005 will focus on sea trialing of the complete system,  and thenfocus on supporting the initial use of this vehicle for science missions during 2005. When the Mapping AUV successfully operates the multibeam, SBP, and 100 kHz sidescan at 1000 m depth we will have met a critical criteria for in-house science. At this point the system will be considered a fully operational asset and be ready to support a series of MBARI missions either already proposed or in planning stages (e.g. Monterey Bay, Davidson Seamount, Gulf of California, Loihi, and elsewhere).

These efforts will also include archiving the multibeam, subbottom, and sidescan data collected, some project-specific development of data processing software (e.g. MB-System), purchase of a current generation RAID array needed to archive the Mapping AUV data, and the acquisition of equipment required for proposed Mapping AUV operations in the Gulf of California in 2006.

We propose to continue Seafloor Mapping Project 900424 (begun 2004) for one year to complete any remaining integration and testing (e.g. the late delivery of the circular multibeam receive array), and then focus on supporting the initial use of this vehicle for science missions during 2005. These efforts will also include archiving the multibeam, subbottom, and sidescan data collected, some project-specific development of data processing software (e.g. MB-System), purchase of a current generation RAID array needed to archive the Mapping AUV data, and the acquisition of equipment required for proposed Mapping AUV operations in the Gulf of California in 2006.
This project will address the following sets of issues:

1. Completion of the integration and testing of the Mapping AUV to the point where it is deemed operational

2. Support for the initial use of the vehicle in science operations

3. Continued data processing software development

4. Swath data processing, archiving and dissemination (including swath data from the Mapping AUV and from other data sources)

5. Preparation for planned surveys as part of the proposed 2006 Gulf of California Expedition

1. Completion of the integration and testing of the Mapping AUV to the point where it is deemed operational

The bulleted table below lists the tasks remaining to complete the Mapping AUV and our labor estimates for those tasks. We are budgeting for all of the estimated Engineering labor in this proposal, but hope to complete most of this work during the remainder of 2004. 

· Modem Electrical noise mitigation

· Diagnose electromagnetic interference between tail section components and Benthos acoustic modem. Might involve redesign of MVC power board.

· Resources required – 15 to 30 Days EE or DMO AUV Spec (Thompson)

· Side-scan sonar noise mitigation

· Diagnose noise on low & high frequency side scan system. Will involve consultation with Edgetech & Reson (Edgetech already under support contract)

· Resources required – 15 to 30 Days EE or DMO AUV Spec(Thompson)\

· Acoustic synchronization of vehicle acoustic systems

· Complete dry and wet cabling of Reson I/O board to synchronize DVL, side scan, SBP, and forward looking sonar. Board already in house. Mostly a cabling and configuration issue

· Resources required – 5 to 10 Days EE or DMO AUV Spec (Thompson)

· 1 Atm. Battery Integration

· Design new bracketry to hold sphere. Software modifications to support new battery controller

· Resource Required – 10 days ME & 5 days SE

· Forward PTE JBOX fabrication/integration

· Build and test new forward JBOX. Components already in house, assembly & test required.

· Resources required – 10 days EE Tech, 1 day ME tech (pressure test)

· Surface Aiding/Control software development & integration

· Software to relay USBL fixes to vehicle via acoustic modem. Should be able to integrate directly into Kearfott kalman filter for now

· Resources Required – 20 to 30 days SE or DMO AUV Spec (Hans)

· Multibeam Integration & Test

· Integrate multibeam receive ring and deal with any acoustic or electrical problems. Develop any software modifications to support sonar control

· Resources required – 25 days EE (Worst case), 5 days SE

2. Support for the initial use of the vehicle in science operations

David Caress, Hans Thomas, and Duane Thompson will provide the primary support for science operations. We also wish to include the other members of the core development team in some of the initial operations, in part as a reward for their efforts over the past two years.
3. Continued data processing software development

David Caress will continue to develop data processing tools relevant to data from the Mapping AUV; these are distributed as part of MB-System but are in addition to the MB-System development effort funded to support the general oceanographic community.

4. Swath data processing, archiving and dissemination (including swath data from the Mapping AUV and from other data sources)

Data from the Mapping AUV will be archived and disseminated through the MBARI Swath Mapping Database. However, this archive is primitive in structure and maintained on obsolete and unreliable hardware. 

Hardware: 

The data server menard is an SGI Octane purchased in 1998, and the RAID array served by menard has already had two volumes fail. We can no longer purchase replacement drives for this array. Two Macintosh dual processor Xserve machines have recently been added to the MBARI network. At a meeting with Francisco Chavez, Todd Ruston, and other expected users of the new machines, it was agreed that an upgraded Swath Mapping Database could be served from one of these new machines (at least during 2005) without negatively impacting other groups using those machines. We request purchase of a current 2 TB RAID array to house the existing and future swath mapping data.

Software:

The existing Swath Mapping Database is structured to enable efficient data processing and management, but has no facility for web-based dissemination of either swath data or derived data products. Such a capability is needed, but rather than develop such software here we propose to implement SIOExplorer locally. SIOExplorer is a digital library package developed at the SIO Geologic Data Center that does a very good job of managing and serving swath data archives. It also happens to have been mostly developed in Java by Andrew Chase, now a member of MBARI Core Engineering. We request Andrew’s assistance in implementing his code on the Macintosh Xserve machine mentioned above.

5. Preparation for planned surveys as part of the proposed 2006 Gulf of California Expedition

We request the purchase and outfitting of a container van that can be used for shipping the Mapping AUV to a port and can also serve as a maintenance and repair workspace on a dock (as in La Paz) or on a ship (as may be needed in future years in operations on UNOLS vessels). We also request computer equipment for shipboard archiving and processing operations.
Field programs

MBARI science projects proposing to use the Mapping AUV capability in 2005 (20010 Continental Margin Processes and 200007 Submarine Volcanism) What about Gary Greene’s 900518? are budgeting separately for the labor, ship, operational, and data processing expenses of their particular surveys. The current thinking is to continue to include the core development team as part of the initial support for operations and also as the reward after so many hours of involvement to see this development delivered as a functioning system. We request 7 Zephyr operations days for AUV testing during the first three months of 2005. The total requested days of Mapping AUV operations is 18 days of Zephyr/AUV 24 hour operations, 2 days Zephyr transit, 7 days Zephyr/AUV day operations, and 15 days of ROV Ventana operations.

Data reduction and analysis

See (2), (3), and (4) above.

· Specific deliverables (new and continuing projects)

· Bringing the Mapping AUV to operational status

· Successful initial surveys for science

· Improved tools for processing the multibeam, sidescan, and subbottom data from the Mapping AUV

· Improved swath data archive management and dissemination

Project team (new and continuing projects)

• David Caress – Principal Investigator (Science)

• Bill Kirkwood – Lead Engineer (Core Engineering)

• Hans Thomas (DMO AUV Supervisor)
               Duane Thompson (DMO AUV Operations
• Paul McGill (Core Engineering)

• Rob McEwen (Core Engineering)

• Farley Shane (Core Engineering)

• Richard Henthorn (Core Engineering)

· Project lab space (new and continuing projects)

Current facilities suitable 

3) BUDGET JUSTIFICATION (new and continuing projects)
· EE – 47 days
· ME – 10 days

· SE – 10 days

· ME Tech – 1 days

· EE Tech – 10 days

Equipment Purchases:

Required to support data archiving and dissemination:

· 2 TB RAID array  ($11K)
· Software (updated MacOS X, Illustrator, Matlab, etc)

· Backup tape media

Required for GOC operations in 2006:

1. Mapping AUV Van (20’ w/ air conditioning, power, benches, cabinets, overhead crane, etc.) ($60K)

2. Shipboard rack-mounted data processing/storage/backup computer ($7.5K) (seems low, considering we need to buffer almost 1.5 months worth of survey onboard)
a. Apple Xserve 

Spares, tools, and expendables needed for 2005 operations:

1. 2 Sonardyne USBL beacons($20k)
2. Edgetech support ($1900)
3. MVC Electrical spares ($5,000)

4. Cable spares ($5,000)

5. Argos PTT Support ($3600)

4) MILESTONES (new and continuing projects)

	
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	2/1/2005
	3/1/2005
	3/31/2005
	4/31/2005
	
	

	Milestone Description
	Sidescan & Modem Noise Eliminated, Acoustic Sync Completed
	1 atm Battery Integrated
	Mapping demonstrated at 1000m with surface aiding
	MB Sonar Receive Head Integrated & Demonstrated at 1000m
	
	

	EE
	35
	
	
	12
	
	47

	SE
	
	5
	20
	5
	
	30

	ME
	
	10
	
	
	
	10

	Machine Shop
	
	10
	
	
	
	10


� This number should be the same number you entered on the resource requests for this particular resource.





