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Project Description:  This project is to develop 4K imaging capability for MBARI’s ROV’s by buying, co-developing or building the camera system.
In addition to the project description above, please provide one (1) paragraph addressing each of the following topics:
Fundamental Problem (What’s the grand challenge this work addresses? Why should we care? What makes this work relevant to MBARI?)

MBARI has consistently been at the forefront of underwater imaging and visual images from our ROV systems are indelibly associated with the culture of MBARI itself. The images are extensively used by nearly all research groups at the institute and are provided to high quality third party producers such as BBC Nature for public education.  These images form a truly unique data record of the deep ocean environment and have been used for applications as diverse as identifying new biological species to recording the behavior of liquid carbon dioxide at depth. Often it is the ONLY data record of the phenomenon of interest.
The last great advance in MBARI’s video imaging was 19 years ago when the transition was made to recording in the new high definition (1920x1080 60i) format. This technological advance was an epochal improvement in MBARI’s use of video for research.
Now video imaging worldwide is transitioning to the 4K format for acquisition and dissemination. MBARI is in the position to once again be a leader in having the highest quality underwater imaging systems illuminating the deep sea.
Technology [What engineering & technology is needed to move forward (e.g., sensor, platform, ship, de novo R&D)?]
The technology component depends on the method of acquisition. We are currently actively investigating three different models for development;
1. A commercial vendor builds the system to MBARI specifications. MBARI will provide the camera and lens modules only to the vendor. This method will have the highest capital cost but lowest risk.
2. MBARI collaborates with the vendor and shares the technical risk. In this model we are discussing sharing the non-recurring engineering costs with Sulis Subsea LCC, Woods Hole Systems and are seeking two additional partners. This model would reduce costs and share the technical risk.
3. MBARI undertakes the development in-house, possibly in partnership with Woods Hole Systems. This would have the lowest capital costs, the highest resource cost and highest technical risk. MBARI has a very good track record with developing camera systems of this complexity and is technically capable of being successful.
Data (What data will be generated? How will they be managed? Visualization and IP considerations?)
The video and associated data records will be processed identically to MBARI’s current video processing pipeline. The increased file sizes for 4K video will increase the storage costs over retaining the current High Definition video format.
Impact (What is the expected impact? Who are the consumers of the instruments, methods, technology, and data that will be generated within and beyond MBARI?  Will the project create tangible connections with other organizations (e.g., academic, NGO, MBA, MBNMS, state or federal agency)?

The results of this development will place MBARI in the position of producing the highest quality images from the deep sea. Every project that uses video for research and outreach will benefit.
Please provide an overall, high-level estimate of resources envisioned for this project in 2020 to help give a sense of the size of the proposed effort. Detailed scoping is not needed at this stage. Simply mark the appropriate box below. 
	Budget Category
	Minimal
	Medium
	Significant

	Labor
	<1 person year (if purchased outright)
	
	2 person years (if done in-house)

	Expense
	$155k per unit (if done in-house)
	
	$300k+ per unit if purchased outright.

	Ship/Assets
	minimal
	
	minimal


If you anticipate a large ramp-up or increase in resource requests in future years of the project, please include that information below.
This is a fixed term fixed cost project, however it is likely that additional cameras will be requested in the future to equip a second ROV and a possible spare.
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