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1) Abstract

The primary focus of the Seafloor Mapping Project (200107) during 2003 is 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 completed, but not tested, during 2003 (the last year of Seafloor Mapping Project 200107).  We propose a new one-year Seafloor Mapping Project to focus on the testing, debugging, and maintenance of the Mapping AUV system during 2004.  This project will first take the Mapping AUV through testing and debugging, and then provide the background activities required to make the capability available to other projects. These efforts will also include archiving the multibeam, subbottom, and sidescan data collected and some project-specific development of data processing software (e.g. MB-System). 

(Replace this text with the Abstract from your external proposal submission)

2)
Proposal

Introduction

The primary focus of the Seafloor Mapping Project 200107 has been the development of an AUV-based high frequency multibeam sonar capability in order to conduct high-resolution bathymetric surveys in the deep ocean. For 2003, the project scope was enlarged to include the complete development of a Dorado-class AUV outfitted not only with the primary sensor (200 kHz multibeam) but also with chirp subbottom profiler and sidescan sonars. We expect that the design and fabrication/purchase of Mapping AUV components will be completed during 2003 (the last year of Seafloor Mapping Project 200107), but the vehicle will not be fully assembled or tested by the end of the year.  We therefore propose a new one-year Seafloor Mapping Project to focus on the testing, debugging, and initial science use of the Mapping AUV system during 2004.

This project will first take the Mapping AUV through testing and debugging, and then provide the background activities required to make the capability available to other projects. These efforts will also include archiving the multibeam, subbottom, and sidescan data collected and some project-specific development of data processing software (e.g. MB-System, which is primarily supported by internal project 900418 and external project 701107). 

We expect to spend the first half of 2004 testing and proving the system.  This effort will involve a substantial portion of the Seafloor Mapping Team

· David Caress (Science)

· Bill Kirkwood (Core Engineering)

· Mark Sibenac  (AUV Lab)

· Hans Thomas (AUV Lab)

· Paul McGill (Core Engineering)

· Rob McEwen (Core Engineering)

· Andy Hamilton (Core Engineering)

· Farley Shane (Core Engineering)

· Richard Henthorne (Core Engineering)

The system testing efforts will begin in the test tank, progress to deploying the midbody and partial tail on ROV Ventana using the cable laying toolsled, and finally proceed to deploying the full AUV system in Monterey Bay. We request 6 days of Point Lobos / Ventana and 12 days of R/V Zephyr for this sequence of testing.

We had originally intended to propose a Mapping AUV field program at Loihi Seamount for late 2004, but have now decided to propose conducting all first-year field operations in Monterey Bay. We request an additional 12 days of Zephyr time for mapping surveys during the latter part of the year. Other science project surveys requesting the Mapping AUV in either the ROV or AUV context should be scheduled for the latter half of 2004 (e.g. Canyon Dynamics. The AUV lab (Hans Thomas and Mark Sibenac) will participate in all 2004 Mapping AUV field operations.  In order to facilitate arrangements for the long-term operation of the system, the DMO AUV team (Drew Gashler and Robert Fuhrman) will also participate in field operations during the latter part of 2004.

Management Team Questions

· Not enough detail in project proposal.  What will projected status be at end of 2003?  What is plan for 2004?

The current project status and our plan for next year are summarized in the appropriately labled sections below. 

· The Management Team is concerned about continuing to expend resources on this project if multibeam delivery continues to slip.  We would rather put resources into project when project can be efficiently run to completion.  Some work on high-risk items might be carried out on DMO vehicle.

As shown in the current status section above, we have made considerable progress in the design and fabrication of the Mapping AUV. Much of the vehicle is in fact in-house and ready for assembly. Our intent is to have all of the vehicle components in-house, and largely assembled, by the end of this year regardless of the sonar delivery date. The goal is to complete the vehicle at the earliest possible time and have the sections available for use rather than to extend the development schedule.

· Need a plan for transition to DMO.  It does not look like there is DMO involvement.

The original proposal stated that Caress would take long=term responsibility for the multibeam sonar payload. As developed, the Mapping AUV is inseparable from the mapping sensors it houses (multibeam, sidescan, and subbottom sonars plus the INS). The DMO AUV team will be involved with Mapping AUV operations, and we will work with them towards a consensus on how best to structure a long-term effort to maintain and operate this vehicle. In particular, the DMO AUV team (Drew Gashler and Robert Fuhrman) will participate in field operations during 2004. 

Note: the Mapping AUV team has been working with the DMO AUV team during 2003. In particular, we installed a wireless network on the Zephyr and have helped work on battery and software issues.

· Budget needs careful justification. Why are spares needed, when the system has yet to be deployed? Weren't some of these items anticipated as needed for this year? Not sure why this project should cost another $80K to be completed next year when it ideally would have been completed this year.  Please provide clear justification or reduce budget for Phase 2. Recall that carryforward of funds (but not manpower) can be requested if purchasing was not possible this year on account of vendor delivery problems.

There was a great deal of uncertainly at Phase I proposal time regarding the costs of syntactic foam meeting the required depth rating, and so we did not know if our 2003 budget would cover some unanticipated spares requirements (e.g. Bluefin’s experience with the Edgetech FS-AU hardware convinced us that we needed to purchase full electronics spares.

We now know that we will be able to purchase the Edgetech spares within the 2003 budget. We still request funds for a spare Bluefin antenna and for MVC sphere electronics spares. These adjustments are reflected in the revised budget.

We are requesting funds to purchase the antenna and MVC spares from the excess engineering funds; if this is possible we will remove these items from the 2004 budget.

· Four trips to AGU in 2004 is excessive for one project. Use carryover meeting funds for 2003 instead? It does not seem like there would have been anything to report in this project for this year.
During 2003 the Seafloor Mapping project also encompasses the MB-System development effort, and there is actually a great deal of progress to be reported regarding a new version of the open source software. We have halved the requested travel to include only Caress and one of the team’s engineers.

Current Mapping AUV Status

As of early September, 2003, the Mapping AUV development status can be summarized as:

· Vehicle Design

· Nose section design: complete.

· Midbody section design: complete.

· Tail section design: passed CDR, but detailed design incomplete.

· Sensor Acquisition

· Nose:

· CTD and pressure sensor in-house.

· Midbody:

· Reson Seabat 7100 200 kHz Multibeam sonar

· The non-ASIC receiver cards are in the second and likely final round of prototype testing

· We expect Reson to (finally) move to the integration phase in about a month.

· The 7100 by itself is likely to be complete by December.

· The complete sonar electronics package will not be delivered until Reson also completes the modification and integration of the Edgetech sidescan/subbottom electronics. We expect delivery by January 2004.

· Edgetech FS-AU Sidescan/Subbottom sonars

· Transducer arrays have been tested and will be used as-is.

· The FS-AU electronics has been tested, but will be modified by Reson to fit in the MBARI sonar electronics housing and integrated with the 1042 datalogger. We expect delivery byß January 2004.

· Tail:

· Kearfott SeaDeViL INS

· In house and successfully tested as standalone system on ROV Ventana.

· Acoustic modems w/USBL & LBL all in-house.

· Component fabrication

· Vehicle nose

· All parts ordered or in-house, ready for assembly by November 1.

· Vehicle midbody

· All parts ordered or in-house, ready for assembly, excepting sonar delivery, by November 1.

· Tail

· Fairings, foam, and other hardware to be ordered by October 15.

· Expect to be ready for assembly by January 1.

The following table provides a component level status for the vehicle:

	Sub-system
	Task
	Assigned
	Percent Complete
	Order Placed
	In-house date

	2 kw-hr batts
	acquire
	Bill
	83%
	1/Sep/2002
	2/3 here

	J-Box
	design
	Farley/Mark
	50%
	
	

	Foam
	model/acquire
	Farley
	90%
	29/Aug/2003
	1/Nov/2003

	CTD
	acquire
	Hans
	100%
	
	here

	PSA-916D
	acquire
	Hans
	100%
	
	here

	Fairing
	acquire
	Farley
	50%
	
	

	Joining Ring
	acquire
	Farley
	
	
	

	Mech HW
	design/acquire/build
	Farley
	50%
	
	

	Elec Bottle
	design/build
	Bill
	100%
	
	here

	Multibeam Elecs
	acquire
	Dave
	75%
	1/Jan/2000
	1/Jan/2004

	Multibeam Recv
	acquire
	Dave
	75%
	1/Jan/2000
	1/Jan/2004

	Multibeam Xmit
	acquire
	Dave
	100%
	1/Jan/2000
	here

	SBP Transducers
	acquire
	Dave
	100%
	20/Dec/2002
	here

	SSS Transducers
	acquire
	Dave
	100%
	20/Dec/2002
	here

	SBP & SS electronics
	acquire/modify
	Dave
	75%
	
	here, to Reson 15 Sept

	Foam
	model/acquire
	Andy
	90%
	1/Jul/2003
	1/Nov/2003

	Fairing
	acquire
	Andy
	100%
	
	here

	Joining Ring
	acquire
	Andy
	
	
	

	Mech HW
	design/acquire/build
	Andy
	50%
	
	

	Sphere
	acquire
	Hans
	40%
	
	

	PC/104
	acquire
	Mark
	90%
	
	5/6 here

	Acoustic Modem
	acquire
	Hans
	100%
	1/May/2003
	here

	Novatech beacons
	acquire
	Mark/Drew
	100%
	
	here

	Power converters
	design/build
	Mark
	100%
	
	here

	RF Penetrator
	design/build
	Andy
	80%
	
	

	Freewave Radio
	acquire
	Mark
	100%
	
	here

	GPS antenna
	acquire
	Hans
	100%
	
	here

	Kearfott INS
	acquire
	Hans
	100%
	
	here

	Tailcone
	acquire/modify
	Bill & Robert
	99%
	
	here

	Compensator
	acquire
	
	
	
	

	Dropweight
	acquire
	
	
	
	

	Foam
	model/acquire
	Hans/Farley
	
	
	

	Mech HW
	design/acquire/build
	Hans/Farley
	
	
	

	Fairing
	acquire
	Farley
	
	
	

	Parosci
	acquire
	Hans
	100%
	
	here

	USBL
	acquire/integrate
	Hans/Mark
	80%
	
	here

	Iridium Modem/Ant
	acquire/integrate
	Hans/Mark
	20%
	
	modem here

	Wiring
	Bus Cable
	Mark
	100%
	
	here

	Wiring
	Bus Connectors
	Mark
	80%
	
	here

	Wiring
	MVC penetrators
	Hans
	90%
	
	here

	Batt charger
	acquire
	Mark
	100%
	
	here

	Software
	design/update
	SoftEngs
	85%
	
	

	Zephyr support
	LARS, network
	
	100%
	
	here


Current Development and Testing Plan

	Notes 
	1st QTR
	2nd QTR
	3rd QTR
	4th QTR

	Based on current manning support and Reson's proposed delivery schedule
	 
	
	 
	 

	 
	Debug and final integration 
	
	 
	 

	 
	Test plan
	
	 
	 

	 
	Dry testing
	
	 
	 

	 
	Test Tank testing
	
	 
	 

	 
	ROV testing of Payload
	
	 
	 

	 
	 
	Vehicle local sea trials 
	 
	 

	 
	 
	Controls Tuning 
	 
	 

	 
	 
	Initial Navigation testing
	 
	 

	 
	 
	Acoustics testing at sea
	 
	 

	Separate elements
	 
	1st map data set 
	 
	 

	Verification of ROV results on AUV
	 
	Combined acoustic elements
	 
	 

	 
	 
	
	 
	 

	After 1st half of year vehicle system is considered ready to begin science data collection (plan was originally to propose Loihi but will be realigned to be local) 
	 
	
	 
	 

	1st science data for Caress
	 
	
	Longer mission / mapping
	 

	Testing of long mission nav
	 
	
	Navigation testing
	 

	training of DMO on system 
	 
	
	 
	Field ops

	 
	 
	
	 
	 

	Science mission w/ Paull, Clague, Green, etc. as approved 
	 
	 
	 
	Field ops


3) Expense Budget Justification (new and continuing projects)

This project requests engineering. research specialist, and DMO AUV Pilot labor for the testing effort and initial field programs. The “Engineer – Administrative Support” item actually refers to Bill Kirkwood activities as lead engineer.

The ship requests total 6 Point Lobos / Ventana days and 24 Zephyr days for testing and initial surveys.

The expense requests include some hardware spares not budgeted during, 2003, travel to the Fall AGU meeting for Caress and one AUV Lab engineer, and miscellaneous hardware and software items required to support the upcoming field operations.

When Funding is shared between MBARI and external grant(s), shared projects will be assigned two project numbers (internal and external).  For the externally funded portion of the resource request, complete labor and ship requests only through the MBARI Budget Entry Web (if applicable).  

For the internally funded portion of the resource requests, complete expense, labor and ship through the MBARI Budget Entry Web (if applicable).  Be sure to use the appropriate project number (internal or external) on each request.

Provide a detailed budget justification for all internally funded expense resources requested using the MBARI Budget Entry web, including reason for travel, “make” versus “buy” decisions, etc.  Externally funded expense resources do not require justification in this section.

4)
Milestones


Milestones are not required for External & Shared project proposals.
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