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Submission Deadlines: Phase I – July 31st at 8:00 a.m., Phase II – September 9th
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	Project Start: Jan. 1,
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	2 1
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Project Manager
:

Chad Kecy
Principal Investigator:
Steve Haddock
Lead Scientist:


Steve Haddock
Lead Engineer:

Chad Kecy, Mike Risi, François Cazenave

Project Title:

SeeStar Camera System
1) ABSTRACT (new projects only)
   [Paste abstract here]   
2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
   [Click here to enter text]   
How does it relate/contribute to MBARI’s mission and strategic plan?
   [Click here to enter text]   
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.)
   [Click here to enter text]   
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://www.mbari.org/about/TechnologyRoadmap.pdf.)
   [Click here to enter text]   
Approach to the problem
   [Click here to enter text]   
Publications (from other projects over the last 5 years)

   [Click here to enter text]   
b) Continuing Projects

If the proposed project includes multiple individual projects, please list each of these projects as a subheading in the proposal. For each subheading, please address the following:

Current status of project and results to date
In 2014, the SeeStar team has been primarily focused on public outreach with the goal of deploying the system on a multitude of unique platforms.  We began by renaming the system from SCPI to SeeStar; this is a much less confusing title and is in line with comparable open source projects. We chose an appropriate open source licensing agreement and have begun working on the final set of documentation. We are using bitbucket as a repository and also have a webpage at mbari (www.mbari.org/seestar). The team has also submitted a paper for the Oceans 2014 conference in Newfoundland. 
While our plan from last year was to build three additional systems (for a total of four), a unique opportunity arose so we increased the number of SeeStar systems to six. Stacy Kim of MLML proposed to use two SeeStar systems for a study in Antarctica imaging two under the ice regions which have never been photo-documented before. A higher capacity primary lithium battery module was designed and built for this mission and for future similar opportunities. 
We have also been working with The Nature Conservancy as part of their Rockfish quantification study in local marine protected areas. They are evaluating the use of SeeStar as a possible addition to their suite of instrumentation. They have a need for 50-100 cameras so we have deployed SeeStar in a number of sites from the F/V Donna Kathleen. They have been extremely pleased with the video quality and ease of deployment. 
Completed as of July 2014:

1. Renamed the project SeeStar for public release

2. Built four additional SeeStar systems (for a total of six)

3. Selected the open source licensing agreement

4. Set up an online repository for our public documentation 
5. Began work on final open source documentation

6. Wrote and submitted a paper for Oceans 2014

7. Designed and built primary lithium battery packs

8. Deployed SeeStar for The Nature Conservancy on the F/V Donna Kathleen
9. Deployed SeeStar for the CA wetfish producers association from the F/V Donna Kathleen

To be completed by the end of 2014:

1. Deploy two SeeStar systems in Antarctica
2. Deploy two SeeStar systems with The Monterey Bay Aquarium

3. Continue working with The Nature Conservancy

4. Finalize and publish open source documentation
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Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://www.mbari.org/about/TechnologyRoadmap.pdf.)
   [Click here to enter text]   
Significant changes from previous project proposal 

We have delayed working on the higher resolution version of SeeStar until 2015.
Publications based on the results of this project only
“SeeStar: a low-cost, modular, and open-source camera system for subsea observations” François Cazenave, Chad Kecy, Mike Risi, Steven H.D. Haddock, Oceans 2014 – IEEE New Foundland, Sept 2014
c) New and Continuing Projects: Plans for 2015
Research Activities
As detailed in the original proposal, the motivation is to have a method of quantifying zooplankton that works without human intervention, and which can be deployed for many scientific purposes. Several research groups at MBARI have expressed a strong interest in camera-based instruments that can be deployed across a variety of platforms. Specific imaging goals include zooplankton (Haddock Lab, CANON PIs, AUV groups, Vrijenhoek Lab), and particle flux dynamics (Ken Smith).With an optional deep-rated housing, the camera could even be deployed from the MARS observatory. SeeStar development has been driven by meeting these goals, with a priority on macrozooplankton identification, since that is one of the technological capabilities that are currently most lacking in marine research.
The current version of SeeStar has proven itself capable of capturing high quality stills and videos of macroplankton such as Moon Jellies, Rockfish, Sea Nettles, and Sea Stars. One of the goals for 2015 is to improve the camera system such that it resolves such species as Aegina (small circles in C and D) and Nanomia (large circle in D).
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Engineering/technology development

We will research and prototype a higher resolution camera module in 2015. This module will be pin compatible with the existing battery and LED modules allowing use of either camera system. We hope to design a camera system which will fit into the existing housing, thus keeping the system’s bill of material as similar as possible.
We plan to redesign, while simplifying, the control electronics in the GoPro based SeeStar. This will entail designing an Arduino based shield board. This modification will make SeeStar less expensive, easier to build and fit better into the wider open source community. At the same time, there will be added functionality including the ability to download photos and videos over wifi and the ability to change operating modes in realtime in tethered applications.
The SeeStar camera housing currently has a flat port, which introduces aberrations and reduces the image quality. The new camera could benefit from a dome port to eliminate this problem. We plan to look for low cost, off the shelf dome that can be incorporated to SeeStar. Also, we will investigate the possibility of building domes out of acrylic in our machine shop, using special processes for machining and polishing. We will works with an optical engineer to determine the proper dome shape and combination with camera lens. 
In order to further reduce the technical barriers for building an open source SeeStar system, we plan to evaluate a number of commercially available lighting solutions. The criteria for a new lighting module will include proper illumination levels, low cost, size, and availability.

We will also continue to support the existing GoPro based SeeStar for operational deployments. This could involve unique mounting bracketry to be fabricated or even slight modifications to the code. 
2015 Tasks:

1. Purchase & evaluate higher resolution cameras/kits
2. Hold design review on Hi Res camera module

3. Build one Hi Res prototype

4. Design & fabricate Arduino based Control board

5. Purchase & integrate a commercial light module

6. Continue to support GoPro based SeeStar through open source community

7. Look for COTS domes and build custom acrylic domes.
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Field programs (detail ship requirements/deployments/diver requirements)
We will most likely be utilizing external assets for any deployments in 2015 as the bulk of requests for SeeStar have come from outside organizations. At most we would use the R/V Paragon which we would reserve as needed.
Specific deliverables
We plan to build one higher resolution camera module protoype by the end of 2015.
Milestones (see personnel classification list)
   [Click here to enter text]   
	2015 Project Start Date: 

MM/DD/2015
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Milestone 6
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	3/27
	6/19
	6/19
	6/19
	12/18
	12/18
	

	Milestone Description
	Arduino based Control Bd
	Research

HiRes Camera
	Research

Commercial

Light
	HiRes Design Review
	Build HiRes Prototype
	Support

GoPro-

SeeStar
	

	EE
	50
	100
	25
	25
	75
	100
	375: CK

	SE
	100
	100
	
	25
	25
	
	250: MR

	ME
	
	50
	
	25
	125
	100
	300: FC

	EE Tech
	
	
	
	
	25
	25
	50

	SE Tech
	
	
	
	
	
	
	

	ME Tech
	
	
	
	
	25
	25
	50

	Machine Shop
	
	5
	5
	
	25
	25
	60

	Divers
	
	
	
	
	
	
	


Budget justification
The SeeStar budget for 2015 consists of building one prototype Hi Res camera prototype, the design and build of an Arduino based Control board, evaluating commercial lighting solutions, as well as supporting costs for deployments of the existing GoPro based SeeStar.
	 
	Hi-Res Version
	$10,050.00

	1
	Cameras / kits for evaluation
	$5,000.00

	2
	Interface control board fab
	$500.00

	3
	Control board parts
	$500.00

	4
	System parts
	$250.00

	5
	Cables
	$800.00

	6
	Dome
	$2,000.00

	7
	Testing hardware
	$1,000.00

	 
	 
	 

	 
	LED Replacement
	$2,400.00

	8
	LED/Lights for evaluation
	$2,000.00

	9
	Connectors/cables
	$400.00

	 
	 
	 

	 
	Arduino Control Bd
	$1,750.00

	10
	Board Fab
	$500.00

	11
	Parts
	$1,000.00

	12
	System parts
	$250.00

	 
	 
	 

	 
	SeeStar Support
	$4,000.00

	13
	Mounting Hardware
	$2,000.00

	14
	Spare (replacement) parts
	$2,000.00

	 
	 
	 

	 
	Total
	$18,200.00


1: Individual cameras and board level camera kits for evaluation

2: Custom circuit board to control (or interface) selected camera

3: Electronics parts to stuff board (item #2)

4: Interconnection cables for upgraded camera module

5: Interconnection (module) cables for upgraded camera module

6: To improve image quality as much as possible, we are considering an acrylic (or other material) dome

7: Tripods, imaging targets, etc.

8: Commercial underwater LED/Light modules for evaluation

9: Interconnection pieces to new commercial lighting module

10: Fabrication of shield pcb

11: Electronics parts for item #10
12: Interconnection cables for new control board

13: Funds for fabricating assorted mounting mechanisms for deployments

14: Funds for replacing damaged or flooded housings 
Project team
Chad Kecy, Mike Risi, François Cazenave, Steve Haddock
Project lab space
The project currently utilizes a bench in an existing engineering lab (B-222).
Data availability outside project team, uniqueness

We have setup an online repository for all documentation necessary for fabrication as well as any captured images and/or videos.
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

We do not foresee any foreign collaborations or travel
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.

We do not expect any export control issues.
Monterey Bay National Marine Sanctuary SESAs (General map)
Projects will need to indicate whether or not work will be conducted within one of the Monterey Bay National Marine Sanctuary's Ecologically Significant Areas (SESAs). An interactive map can be found on the Sanctuary's SIMoN webpages at http://sanctuarysimon.org/maps/sesa/. (Note: It may take a moment for the page to load, so please be patient.) To determine if your work will occur in a SESA, specific coordinates can be entered using the locator function (click on the red "target" button in the toolbar at the top of the map). If your work will be conducted in one of these areas, please indicate which area, by number. 

We will be operating in or near section #8 while working with The Monterey Bay Aquarium.

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

	High
	
	
	
	

	Medium
	X
	X
	X
	X

	Low
	
	
	
	


� This date and number should remain the same for the duration of the project. If your project start date for 2015 is not January 1, please indicate the start date in the first cell of the milestone chart.


� 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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