2009 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – August 5th, Phase II – September 18th

	Project Number:
	900737


	Project Start: Jan. 1,
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	Project Duration (in years):
	2
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Project Manager
:

Alana Sherman



Principal Investigator:
Ken Smith

Lead Scientist:


Ken Smith

Lead Engineer:


Paul McGill

Project Title:

Benthic Rover
1) ABSTRACT (new projects only)
2) PROPOSAL
a) Continuing Projects

Current status of project and results to date
What we have completed so far:

1. Multiple-day autonomous deployments of Rover at 4000 m

2. Communicated and controlled the vehicle through acoustic modem

3. Built and bench tested first version of load controllers for power switching, monitoring, and ground fault detection. One of our successes is that the load controller is being adopted up by the LRAUV project as well.
4. Integration of transit camera and strobe system ( this same camera and strobe will eventually be integrated into the Imaging AUV)
5. Integration of a power management board which puts the MVC in sleep mode (greatly reducing our hotel load)
6. Bench testing of a new approach to making fluorometry measurements


What we expect to complete by the end of 2008
1. Integrate the next revision of load controllers into the Rover

2. Design and build MARS cable interface (SIIM on MARS side, DC-DC and Ethernet extender on Rover side)

3. Build and test MARS cable pack and integrate onto Rover frame 

4. Implement a respirometer chamber cleaning system
5. Deploy the Rover a second autonomous multi-day deployments during our Western Flyer cruise to Station M (4000m).
Significant changes from previous project proposal 

We had anticipated deploying the Rover on MARS in 2008 but that goal has been shifted until Spring 2009. In lieu of MARS deployments we will test the Rover during shorter autonomous deployments.

In addition we have decided to make two notable changes based on what we have learned developing the Rover.

1. Fluorometry system: We are bench testing a new approach for mapping the fluorescence of the sediment. This system is comprised of a high-resolution camera and LED lights. If the method shows promise it will reduce the Rover’s overall mechanical complexity and will use the same camera system employed for imaging the sediment surface during transit.
2. One of the challenges for long-term deployments is to ensure that no sediment from the previous site remains on the respirometer chamber walls as it is inserted into each new site. We have developed several iterations of a pump and manifold system to clean the chambers. This system is still not effective enough to remove all the sediment so we are working on a plan to include a mechanical scrubber. 
Publications based on the results of this project only
1.  McGill, P.R., A.D. Sherman, B.W. Hobson, A.H. Uhlman, R.C. Glatts, K.L. Smith, Jr., Rover II: An autonomous bottom-transecting instrument platform for long-term measurements in deep benthic environments. In: Proceedings of the 13th Ocean Sciences Meeting, Honolulu, Hawaii, 2006.

2. McGill, P.R., A.D. Sherman, B.W. Hobson, R.G. Henthorn, A.C. Chase, K.L. Smith, Jr., Initial Deployments of the Benthic Rover, an Autonomous Bottom-Transecting Instrument Platform for Long-Term Measurements in Deep Benthic Environments, Proceedings of the Oceans MTS/IEEE Conference, Vancouver, Canada, 2007.

3. Smith, K.L., Jr., R.J. Baldwin, H.A. Ruhl, M. Kahru, B.G. Mitchell and R.S. Kaufmann (2006) Climate effect on food supply to depths greater than 4000 meters in the northeast Pacific. Limnol. Oceanogr. 51: 166-176.

4. Smith, K.L., Jr., R.J. Baldwin, D.M. Karl and A. Boetius (2002) Benthic community responses to pulses in pelagic food supply: North Pacific Subtropical Gyre. Deep-Sea Res. I., 49: 971-990.

b) New and Continuing Projects: Plans for 2009
Engineering/technology development

 Project goals for 2009:

1. Deploy Rover on MARS node for one 12-16 week period. Transmit respirometer and other instrument data and video to shore. 

a. Test different measurement protocols

b. Send video, still images, and sensor data to shore

c. Send engineering data to shore

2. Continue to develop software for autonomous deployment

3. Develop transition plan for Rover

4. Documentation of software, electrical, and mechanical systems

5. Seek external funding to duplicate Rover for deployments on cabled observatories and autonomously in the Antarctic.

Field programs (detail ship requirements/deployments)
 The following is a list of our planned deployments for 2009:

1. Jan/Feb 2009 –Test Rover prior to MARS deployment  (2 Lobos day, 2 day MOB) 
2. May 2009 - Deploy tethered Rover on MARS node for 12-16 weeks. (1 Lobos days, 1 MOB)

3. June 2009- Use ROV to view Rover progress (1 Lobos day)

4. July/Aug 2009- Recover Rover after first tethered deployment (1 Lobos day)

If the Rover is working successfully we may choose to leave it deployed for longer than 16 weeks.

Specific deliverables
1. Data collected from Rover attached to MARS node

2. Software for long autonomous deployments

3. Transition plan

Milestones
1. Successful control of Rover using Ventana’s MARS emulation port
2. Successful communications between the Rover and shore through the MARS node

3. A complete Rover data series (benthic respirometry, images, fluorometric maps) taken at Smooth Ridge over several months

4. Successful testing of autonomous software

Budget justification

We request funds to buy miscellaneous supplies and tools to support the Rover deployments. We have included deep sea lights and two video cameras which would give us the ability to send live video back from the Rover while it is attached to MARS. In our autonomous configuration we can only take still images with strobes for illumination. One of the video cameras would be in the back of the vehicle, the “tether-cam”, to monitor the tether as we move away from the MARS node.
We request travel for one member of our group to a conference to present Rover results.

 
[image: image1.emf]Instrument

2009 Cost

Estimate

Burnwire releases $1,750.00

Electronics $2,500.00

Development software $1,000.00

Misc. cmpt/hardware $2,000.00

Battery Packs $2,000.00

Deep sea lights (3) $3,000.00

Video camera $6,000.00

Cables and Connectors $3,000.00

Misc mech parts $5,000.00

Port fees $4,000.00

Freight $500.00

Tools $2,000.00

Supplies- Eng. Lab $2,000.00

Supplies- General $2,000.00

Travel $2,000.00

Conference Fees $1,800.00

Total Budget $40,550.00

MARS deployment

General



Recovery Instruments

Controllers/Electronics

Mechanical System


Project team
Ken Smith: principle investigator

Alana Sherman: project manager, electrical engineer

Paul McGill: lead engineer, electrical engineer

Brett Hobson: mechanical engineer

Rich Henthorn: software engineer

Brian Kieft: software engineer, load controllers

John Ferreira: mechanical technician

Larry Bird: cable pack management

Project lab space
 We request to continue using our existing lab space.

Data availability outside project team, uniqueness

All data generated with the Rover will be stored on MBARI’s internal servers which will be managed and backed up by IS. Interested parties will have access to all data that is generated. Publications of results in refereed, international journals will proceed in a timely manner.

Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	X

	Medium
	X
	
	X
	

	Low
	
	X
	
	


3) 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
	Feb 09
	May  09
	Summer 09
	Winter 09
	
	

	Milestone Description
	Pre-Mars

Test Dives
	MARS

deployment
	Science data

From MARS
	Software/hardware for long-term autonomous deployment
	
	

	EE
	15
	15
	10
	20
	
	60

	SE
	15
	20
	15
	50
	
	85 (70 Henthorn 15 Kieft)

	ME
	10
	10
	
	10
	
	30

	Support 
Engineering
	
	
	
	
	
	

	EE Tech
	5
	5
	
	10
	
	20

	SE Tech
	
	
	
	
	
	

	ME Tech
	10
	10
	
	10
	
	30

	Machine Shop
	
	
	
	
	
	


(See next page for personnel classification information







� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This number should be the same number you entered on the resource requests for this particular resource.
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2007Budget

		Instrument		Qnty.		Cost per unit		2007
Cost
Estimate		Notes

		Rover 
Instruments

		Current Meter		1		$7,535.00		$7,535.00

		Video Camera-BR		1		$1,975.00		$1,975.00		Spare

		Digital Camera		1		$15,000.00		$15,000.00

		Strobe		1		$9,400.00		$9,400.00

		Recovery Instruments						$0.00

		Acoustic releases		2		$1,000.00		$2,000.00

		HomerPro		1		$4,800.00		$4,800.00

		subtotal								$40,710.00

		Controllers

		Controller and 
custom electronics		2		$5,000.00		$10,000.00

		Video server		2		$1,300.00		$2,600.00

		Development software		1		$1,000.00		$1,000.00

		Fluorometer		2		$4,000.00		$8,000.00

		Motor controller		1		$2,500.00		$2,500.00

		misc. cmpt/hardware		1		$2,000.00		$2,000.00

		sum								$26,100.00

		Mechanical System

		Cables and Connectors		1		$20,000.00		$20,000.00		come back and fix this

		Batteries		1		$2,000.00		$2,000.00		ken??

		Umbilical		1		$5,000.00		$5,000.00

		Umb. Line drivers		1		$1,500.00		$1,500.00

		MARS interface		1		$10,000.00		$10,000.00		Ask ODI, for batts if mars not ready

		Scanner Assemblies		2		$6,300.00		$12,600.00

		Adhesive		1		$400.00		$400.00

		Misc mech parts		1		$5,000.00		$5,000.00

		sum								$56,500.00

		General		1		$0.00		$0.00

		Freight		1		$500.00		$500.00

		Acoustic modem		1		$10,769.64		$10,769.64

		Tools		1		$2,000.00		$2,000.00

		Supplies- Eng. Lab		1		$3,000.00		$3,000.00

		Supplies- General		1		$4,000.00		$4,000.00

		sum								$20,269.64

		Travel		1		$6,000.00		$6,000.00		ken??

		conf fees		1		$1,800.00		$1,800.00

		Total Budget						$151,379.64





LaborBudget

		





Formatted budget

		Instrument		Qnty.		Cost per unit		2009 Cost
Estimate

		Recovery Instruments

		Burnwire releases		5		$350.00		$1,750.00

		Controllers/Electronics

		Electronics		2		$5,000.00		$2,500.00

		Development software		1		$1,000.00		$1,000.00

		Misc. cmpt/hardware		1		$2,000.00		$2,000.00

		Battery Packs		1		$2,000.00		$2,000.00

		Deep sea lights (3)						$3,000.00

		Video camera						$6,000.00

		Mechanical System

		Cables and Connectors		1		$20,000.00		$3,000.00

		Misc mech parts		1		$5,000.00		$5,000.00

		MARS deployment

		Port fees						$4,000.00

		General

		Freight		1		$500.00		$500.00

		Tools		1		$2,000.00		$2,000.00

		Supplies- Eng. Lab		1		$3,000.00		$2,000.00

		Supplies- General		1		$4,000.00		$2,000.00

		Travel		1		$6,000.00		$2,000.00

		Conference Fees		1		$1,800.00		$1,800.00

		Total Budget						$40,550.00






