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MiniROV Upgrades
1) ABSTRACT (new projects only)
In the past year, we have built a fully functional mini-ROV that provides a fly-away system capable of operating in up to 1 km depths on ships of opportunity. Given the limited time and money, our primary focus has been on building an excellent core vehicle. To date, the only features that have been added are those that are necessary to complete its initial science mission (i.e. high-resolution imaging and gas sampling). However, the core vehicle was designed to be reconfigurable for a wide array of science operations in remote areas. We now propose to increase the capabilities of the mini-ROV. After discussions with several potential science users, we have developed the following list of payload additions that will enable new science missions to be conducted, enhance the functionality of the vehicle, and increase its reliability:

· Five-function manipulator arm – This will enable a wide spectrum of sampling (rock samples, push cores, etc.) and experimental deployments to be conducted.  The arm will also enhance the capability of the ROV as an AUV rescue vehicle.

· Developing a dedicated van for the ROV – Currently, the existing system needs to be disassembled and shipped in multiple crates. We are dependent on finding an appropriate interior space near the working deck that serves as a control room as well as a place where the ROV can be stored and serviced while at sea. Finding an appropriate space can be an issue on many vessels of opportunity. For instance, this will become an issue in 2013 if both the mapping AUV and the mini-ROV go to the Arctic as proposed. Thus, we would like to configure a small van that is dedicated to supporting this vehicle by serving as the systems shipping container, the ROV’s at sea garage, and control room. 

· Neutral umbilical – The existing umbilical is a repurposed section of Ventana’s tether and is operated with a clump weight. This tether is not ideal for other proposed applications such as midwater work and operating under icebergs due to the tether’s negative buoyancy. We have specified a neutral tether for these missions but lacked the funds to purchase it.

· Integration of a DVL – The DVL will enable the tools developed by Steve Rock to be utilized, such as video mosaicing and station keeping. This functionality would be very useful for documenting remote areas or tracking the relative motions of the ROV with respect to free-drifting icebergs.

· Midwater sampling system – We propose to develop a miniaturized suction sampler, equivalent in function to the suction samplers on the Doc Ricketts and Ventana. This will allow the collection of multiple biological samples during each deployment. 

· Improvements to the core vehicle and accessories – An add-on daughter board for the fiber multiplexer to increase the number of serial data channels is essential for most of the proposed additions. The addition of a level-wind for the winch would reduce the number of personnel required for launch and recovery. Finally, we have a number of minor refinements we would like to make to the vehicle to improve its performance and reliability.   

We will propose each of the up-grades as discrete items, which will enable them to be implemented in 2013 or subsequent years.

2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
In mid-2012, we completed building the MiniROV, a generic platform designed to be used in a wide variety of science applications. In order to maximize the utility of this vehicle, we are proposing to add features that were beyond the scope or resources of the original development project. These improvements are designed to enhance the mission capabilities as well as increase the robustness of the vehicle. This is important so that the institute can maximize on the investment we have made in building the MiniROV.
How does it relate/contribute to MBARI’s mission and strategic plan?
MiniROV is an enabling technology which fits into two themes in MBARI’s strategic plan: 
Exploration and Discovery: Extends MBARI’s reach into remote areas

Ocean Visualization: Enables imaging of polar phenomena (e.g., marine permafrost and icebergs)
How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? (See http://mww.mbari.org/oed/OED_Documents3.htm#Packard for documents.)
The MiniROV is a platform that can be used to contribute to several focus areas of The Packard Foundation’s Ocean Vision policy. In addition to being designed for the focal issue of Ocean Science Research and Monitoring, the MiniROV could also be a useful tool for monitoring coastal MPA’s.
Approach to the problem
We are proposing six unique upgrades to the MiniROV. Each upgrade is independent and adds different value to the vehicle. These improvements are prioritized below, and can be staged over several years.
Publications (from other projects over the last 5 years)

b) Continuing Projects

a) New and Continuing Projects: Plans for 2013
Research Activities
Research activities using the MiniROV are outlined in other proposals
Engineering/technology development

1. Core vehicle improvements
a. Specific Upgrades:

i. Fiber connectors: 
1. Cost:

a. Subconn OptoLink  Bulkhead: $2356 each (2 required)
b. Subconn OptoLink Mating Cable: $4780 each
c. One spare bulkhead and cable required: 
2. Labor
a. EE Tech: X hours
 
ii. Increase serial data channels: 
1. Cost:

a. Moog p.n. 907-232: $1,000 per card 

b. Three cards required: one  in vehicle, one on topside, and one spare
c. $3000 total cost
2. Labor:

a. EE Tech:
b. SE:

iii. Level wind for winch: 
1. MBARI: $5,000
2. X hrs ME Tech, X hrs ME
b. General Improvements:

i. Improved documentation: 
1. Cost:$0

2. Labor: EE:1 week
ii. Minor refinement of current systems: 
1. Cost: $5,000

2. Manipulator arm
a. ECA Robotics Arm 5E

1. Cost: 

a. $37,000 base + 

b. $3145 tax +

c. $500 shipping + 

d. $500 clamps
e. Total: $41,145

2. Labor:

a. ME:

b. ME Tech:

3. Dedicated van

4. Neutral tether

5. DVL: RDI Explorer
1. Cost: $28,000
6. Midwater sampling system
Field programs (detail ship requirements/deployments/diver requirements)
   [Click here to enter text]   
Specific deliverables
   [Click here to enter text]   
Milestones (see last page for personnel classification list)
   [Click here to enter text]   
	
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here
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	Milestone Description
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	SE
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Budget justification
   [Click here to enter text]   
Project team
   [Click here to enter text]   
Project lab space
   [Click here to enter text]   
Data availability outside project team, uniqueness

   [Click here to enter text]   
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

   [Click here to enter text]   
Does the project team plan or anticipate export controlled purchases, shipments, or transfers of items (e.g., research instruments, proprietary data, hand-carried tools or samples) outside the U.S. temporarily or permanently? If yes, please identify country or countries and indicate whether these items will remain under MBARI control while abroad or controlled by others. Will the items be exported to more than one country? Please include foreign collaborator information as described above.

   [Click here to enter text]   
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
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	Low
	
	
	
	


Personnel Classifications

	Engineer - 

Mechanical Engineer
	Engineer - 

Electrical Engineer
	Engineer - 

Software Engineer 
	Engineer - 

Mechanical  Tech
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Electrical Tech
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	Observ Support Technician 
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Software Engineer
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� 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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