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	2007
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	1


Please indicate what type of project is being proposed (mark only one).
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	Feasibility/Scoping

[Less than 100 days effort]
	Development

	Research
	Infrastructure1
	Education
	Time Series


Project Manager/PI: Alana Sherman/John Ryan
Project Title:
AUV Gulper Applications
1) ABSTRACT (new projects only)
The Gulper water sampling system for the Dorado AUV is being developed this year and will be completed by the end of 2006.  The science users who participated in the planning and definition of requirements are eager to apply Gulper for research in the Monterey Bay region.  These researchers include John Ryan, Chris Scholin, Joe Jones / Bob Vrijenhoek, Steve Haddock and Francisco Chavez.  Routine deployment of Gulper in regional research will require further software development to achieve adaptive sampling behaviors.  The purpose of this new project proposal is to test prescribed and adaptive control behaviors.  Applying Gulper in regional research efforts will be a progressive step in reducing dependence upon ship operations through advancing the technology of autonomous vehicles.  In addition to software development, this proposal will request Zephyr time to test behaviors.  It is anticipated that researchers, individually and collaboratively, will request Zephyr+AUV/Gulper time in their 2007 research project proposals.  These fall into two categories: monitoring (in parallel with the AUV CTD project) and process studies (harmful algal bloom studies, invasive green crab larval studies).  Deployment, testing and application of Gulper during 2007 will provide the experience required for any adaptations of the original design, which we may pursue in the future.

2) PROPOSAL
a) The problem addressed (new projects only)
Statement of the problem

The AUV Gulper is a unique asset to MBARI which adds value to the already large suite of contextual data currently being collected on the AUV Dorado. This tool will enable science applications which require an actual water sample for analysis. The Gulper system is scheduled to be complete at the end of 2006. This proposal requests an additional year of development time to deploy, and test the system. Additionally, we would like software engineering time to write new sampling behaviors for the CTD vehicle. Finally, we estimate a modest amount of mechanical technician time will be needed to develop tools to operate and dispense the samplers routinely.
Why it is important

John
Present state of art/understanding

At this point there is not the software in place to trigger a sample based on sensor data being measured concurrently. We are limited to triggering a sample at a given depth, lat and long. 
How it relates/contributes to MBARI’s mission and strategic plan

A well integrated Gulper system would not only benefit the science labs involved in it’s development (Ryan, Scholin, Haddock, Vrijenhoek), but would have the potential to effect the BOG group, provide added value to a docked AUV. John
b) Approach to the problem (new and continuing projects)
Status of project

We expect the 10-sampler mid-body system to be built and initial engineering tests complete by the end of 2006.
Results to date

1. In validation studies of single Gulper sampler we compared the salinity of the Gulper sample to Niskin samples and the ROV CTD. Results confirmed the Gulper captured the same water.
2. We tested shape memory actuators for triggering the gulper in the lab and ROV. The actuators repeatedly fired at depth, and were cycled tested successfully.
Publications (from the last 5 years)

N/A
Plans for 2007
Engineering/technology development

In 2007 we plan to:
1. Develop tools to make the Gulper systems easier for science and operations to work with.
2. Develop software for adaptive sampling

3. Fix any problems that occur after routine AUV deployment

4. Write engineering publication describing the Gulper system

Field programs

John
Data (availability outside project team, uniqueness)
Dorado science data reduction is well developed and is being integrated with the data and metadata management of SSDS.

Significant changes from previous project proposal (continuing projects only)
N/A
c) Specific deliverables (new and continuing projects)

1. Tools for handling and dispensing samplers
2. AUV behaviors to adaptively sample 

3. Engineering publication on system

d) Project team (new and continuing projects)
Alana Sherman: project manager, electrical/system engineering
John Ryan: lead scientist
Larry Bird: mechanical technician, design of tools and shore side interfaces.

Software engineer: write AUV behaviors (Rob McEwen, Tom O’Reilly)
e) Project lab space (new and continuing projects)

None needed
3) BUDGET JUSTIFICATION (new and continuing projects)
Budget:

Development Software: $1000

Equipment: $8000 (replacement parts, spares, extra samplers)

General supplies: $5000 (raw materials for tools) 
Tools: $1000 

Travel budget: $5000, for domestic travel to a conference for two people, with an addition $1000 for conference fees.

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
	Spring 2007
	Spring/

Summer2007
	Fall 2007
	
	
	

	Milestone Description
	Tools built

For samplers
	Behaviors

Tested on AUV
	Engineering

Publication
	
	
	

	EE
	10
	5
	10
	
	
	25 +10 (prj. mgmt) =30

	SE
	
	20
	5
	
	
	25

	ME
	
	
	
	
	
	

	Support Engineering

	EE Tech
	
	
	
	
	
	

	SE Tech
	
	
	
	
	
	

	ME Tech
	20
	
	5
	
	
	25

	Machine Shop
	8
	
	
	
	
	8


5) RISK MATRIX (development and infrastructure projects only)
Please carefully read Section 5.2.3 in the instructions for internal proposals for an explanation regarding the risk matrix. This table must be completed for ALL development and infrastructure proposals (new and continuing). The instructions can be found at http://mww.mbari.org/resources/2007_Proposal_Process/Internal-only_Instructions_2007.htm.
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	X

	Medium
	
	X
	X
	

	Low
	X
	
	
	








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


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