2017 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – July 20th at 8:00 a.m., Phase II – September 7th
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Project Manager
:

Chad Kecy
Principal Investigator:
Steve Haddock
Lead Scientist:


Steve Haddock

Lead Engineer:

Chad Kecy, Franҫois Cazenave

Project Title:

SeeStar Imaging System
1) ABSTRACT (new projects only)
   [Paste abstract here]   
2) PROPOSAL
a) New Projects
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
The SeeStar II Imaging system was completed in 2015. A complete set of build documents has been posted to our online repository. In 2016 we have been fielding technical questions from various external researchers who are building their own SeeStars. This includes Stephane Kirchhoff from the Applied Oceans Research Group in Nova Scotia, Jeffery Dorman from the Farallon Institute, and Jonas Folleso, an independent researcher in Trondheim, Norway. They have been providing useful feedback through the Bitbucket site (https://bitbucket.org/mbari/seestar). We have also been coordinating efforts with a company in Florida, GroupBinc, to manufacture the underwater housings for SeeStar II. All three housings are now available from their website (http://groupbinc.com/collections/extreme-video-camera-housings-gopro-sony/products/see-star-project-camera-housing).
In 2016, the team has been evaluating hardware for use in the follow on SeeStar III system. An extensive side-by-side comparison of potential new cameras was performed with the assistance of Todd Walsh. A design review was held among other camera users at MBARI to garner feedback and disseminate our test results. The cameras tested were the E1 (Z-Camera), Sony 10xii, Blackmagic Design Micro Cinema Camera, and a GoPro3+ (for comparison purposes only). The team has also been evaluating open source computer boards for use as a new camera controller.  These include various Arduino boards and versions of the Raspberry Pi.
Simultaneously, an electrical engineering student from Cal Poly, SLO (Doug McLeod) has been working on a proto sensor module for ultimate use in SeeStar III. This sensor module will contain integral temperature and pressure sensors and can accommodate up to four external instruments. Like the rest of the SeeStar project, this is being designed as an open source system comprised of all commercially available hardware (no custom boards). 

To be completed still in 2016:
1. Select a new camera.
A new Sony camera (UMC-S3C) is due out in August of this year. We plan to purchase one and put it through the same evaluation tests as the other cameras. 

2. Select a new open source control board.

3. Hold system level design review.
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Figure 1: SeeStar II with Groupbinc housings.
Significant changes from previous project proposal 

No significant changes were made from the previous proposal.

Publications based on the results of this project only
“SeeStar: A Low-Cost, Modular, and Open-Source Camera System for Subsea Observations”, Francois Cazenave, Chad Kecy, Michael Risi, Steven H.D. Haddock, IEEE MTS Oceans 2014 NewFoundLand

c) New and Continuing Projects: Plans for 2017
Research Activities
Haddock’s lab is interested in establishing baselines for large scyphomedusae (sea nettles) in Monterey Bay. This would involve placement of SeeStars on the Santa Cruz and Monterey wharfs, with photos taken 6-12 times per day. Such a deployment scenario is likely to be common to many other groups, including the Packard Foundation’s efforts toward monitoring coral reefs, and the Sanctuary’s monitoring of coastal fish and invertebrate species. In these cases, the SeeStar would be placed at a fixed depth and location, and acquire images several times during the day. The data load is modest — roughly 4000 still photos in a year.

The Nature Conservancy has an immediate need for a high resolution stereo imaging system. A separate proposal, 901704 – Multi-Purpose Benthic Observation System, is being submitted for 2017 which includes stereo imaging. However, early testing of a stereo-imaging version of SeeStar may aid that project with respect to camera selection.

The Long Range AUV project is requesting funds to install build and install a SeeStar II into their payload. We will assist with them with the build and hardware/software interface to the LRAUV.

Engineering/technology development

In 2017, with all of the crucial hardware identified and purchased (2016 tasks), the design and build of the individual SeeStar housings will begin. Like its predecessors, SeeStar III will be a modular and open source project. 
While SeeStar II was a modified and improved version of the original system, SeeStar III will be a far more capable imaging system. In addition to a higher quality imager, support for external sensors, which can log environmental data such as pH, oxygen, temperature, and depth will be time synchronized and recorded alongside the images or video. Other optional features include using a second camera module for stereo imaging and the use of a tether for real-time video. We envision SeeStar III as a modular system where the user can add or remove subsections as needed by their particular science requirements. For example, by adding a tether with live view, SeeStar III can be deployed in near-shore environments with video being streamed and recorded manually. Or, particular sensors can be added to give the science user contextual data to give a more complete picture of the conditions being recorded.

The selection of a replacement imager for the GoPro requires evaluating many criteria. First is the image quality. Our targets of interest range from 1cm to 1m. Other important criteria include cost, size, the ability to remotely control camera functions, and availability of control software (APIs). There is a growing class of cameras referred to as action cameras that tend to be small and relatively inexpensive. They are geared towards hobbyists knowing they will be placed in extreme environments and easily lend themselves to a project such as this. While we have identified a few companies on the market that produce such cameras, we are also seeking an imager that will be supported for multiple years. The life cycle of the GoPro was only on the order of 1-2 years. 

In order to maintain an open source friendly system, we are considering CPU boards such as the Raspberry Pi and/or Arduinos. We will need a board capable enough to perform the proper timing for imaging, saving images and videos to an SD card, interface up to four external scientific instruments (and save instrument data), and perform various housekeeping functions.  Other criteria include low cost, ease of implementation, and simple programming.
Individual housings will be designed for each module. The housings will be designed after the internal components have been selected and tested. The housings will have a depth rating of 1500m. The first set of housings will be built by MBARI’s machine shop. Once the design is done and prototypes have been tested, the plans will be posted on the open source repository. We will collaborate with a vendor (GroupBinc, or other) that can sell the housings to interested users.
Field programs (detail ship requirements/deployments/diver requirements)
We will be field testing our prototype SeeStar III near the end of 2017. This will entail being deployed by a diver (site TBD). This might be performed from the R/V Paragon.
Isotope Usage

Project teams must provide details regarding any planned isotope use on shore, on ships, in the Sanctuary, etc. Please review the guidance on isotope usage at http://www.mbari.org/at-sea/cruise-planning/hazardous-materials/ and policy at  http://mww.mbari.org/safety/SafetyManual/Isotope_Use_Policy.pdf, and then provide details on plans below.

Not applicable.
Specific deliverables
By the end of 2017, the team will have completed a prototype stereo SeeStar III system. This includes camera, light, battery, and sensor modules. We will also build a spare of each module.
Milestones (see personnel classification list)
Milestone 1 – Camera Module
This will entail interfacing the camera to the selected computer board and writing software to 1) control the camera, and 2) interface the sensor module.
Milestone 2 – Light Module

Once we have selected the camera to be used, a series of tests with controlled lighting will be performed to assess the minimum and maximum light needed for proper imaging.
Milestone 3 – Battery Module

Once the final hardware is selected, a proper power budget will be made to help with choosing the energy capacity of the batteries.
Milestone 4 – Sensor Module

We will take the initial design from Doug (at Cal Poly) and make any necessary software & hardware changes. 
Milestone 5 – Support SeeStar II

We are requesting modest engineering time from each discipline due to the unknown nature of questions we may receive. 

	2017 Project Start Date: 
01/01/2017
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	12/2017
	12/2017
	12/2017
	12/2017
	1-12/2017
	

	Milestone Description
	Camera Module
	Light Module
	Battery Module
	Sensor Module
	Support SeeStar II
	

	EE
	100
	100
	100
	100
	50
	CK: 450

	SE
	DC:300
	
	
	TM:160
	TM: 40
	DC: 300
TM: 200

	ME
	50
	50
	50
	50
	25
	FC: 225

	EE Tech
	25
	25
	25
	25
	25
	125

	SE Tech
	
	
	
	
	
	

	ME Tech
	
	
	
	
	
	

	Machine Shop
	25
	25
	25
	25
	
	100

	Divers
	
	
	
	8
	
	8


Budget justification
	Camera Module
	 

	Camera (3)
	$4500

	Lenses (3)
	$1200

	Raspberry Pi Board (3)
	$300

	Sleepy Pi Board (3)
	$300

	Connectors
	$600

	Housing (3)
	$2,100

	Assorted cables/HW
	$500

	 
	 

	Light Module
	 

	LED Flashlight (2)
	$400

	DC-DC Converter (2)
	$100

	Connector (2)
	$200

	Housing (2)
	$800

	 
	 

	Battery Module
	 

	Battery Packs
	$3,000

	Connector (2)
	$200

	Housing (2)
	$1,200

	 
	 

	Sensor Module
	 

	Arduino Board (2)
	$100

	Assorted Shields
	$150

	Temp Sensor (2)
	$200

	Pressure Sensor (2)
	$400

	Housing (2)
	$1,200

	Connectors
	$600

	 
	 

	Other
	 

	Cables
	$600

	Dummy Plugs
	$250

	 
	 

	Total
	$18900


Project team
Chad Kecy (PM, EE), Franҫois Cazenave (ME), Thom Maughan (SE), Danelle Cline (SE), and Steve Haddock (PI)
Project lab and office space requirements 
In addition to any changes to current space usage, please also include anticipated office and lab needs for students, postdocs, collaborators, etc.
We will continue to utilize the bench space in Bldg B – room 222.
Data storage requirements (see Todd Ruston for assistance)
Project-specific storage will be modest and able to fit on a PC or SD card. 
Data availability outside project team, uniqueness

Since the goal of this project is to get the camera systems into the hands of as many external users as possible, the open-source plans, designs, programs, schematics, and engineering blueprints will be made available through the software repository: http://bitbucket.org/mbari/seestar/ We do not expect significant amounts of data to be generated in 2017 due to the development nature of the work. However, we are consulting with the Video TAG team in order to consolidate video storage/annotation efforts with the I2MAP and MiniROV projects.

R/V Paragon Requests

If the project team will be requesting time for the R/V Paragon, please specify the operators in the group and provide estimates of their availability to operate the vessel.

We may have (1) day onboard the RV Paragon near the end of the year during field testing. Steve Haddock is a qualified pilot and can operate the Paragon for our testing.
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

Not applicable
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.

Not applicable
Monterey Bay National Marine Sanctuary (MBNMS)
General Permit

Projects teams need to indicate if any work will be performed that is either: (1) currently authorized under our general permit; or (2) will require that we obtain authorization. The current permit can be viewed at http://mww.mbari.org/pco/permits/mbnms-2015-002_feb2015.pdf. Please see Mandy Allen for questions.
Is a permit with MBNMS required for your work? 

 No
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. Also, if prompted for a login, hit “Cancel” and then you will be able to access page.) 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. 

   [Click here to enter SESA number, if applicable, or enter "None"]   
Authorizations/Permits from other Agencies or Organizations

Is the project team aware of any other permits or authorizations that will be necessary to perform the proposed work? If so, please list below along with status of authorizations (obtained, pending, need to apply, etc.). Please see Mandy Allen if you have questions.

   [Click here to enter authorizations needed, if applicable, or enter "None"]   
Active Acoustics

We are compiling information on active acoustic use at MBARI. If the project involves using active acoustic instrumentation, please describe plans.

Not applicable
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	X
	X
	
	X

	Low
	
	
	X
	


� This date and number should remain the same for the duration of the project. If your project start date for 2017 is not January 1, please indicate the start date in the first cell of the milestone chart. Format for duration example: “Year 2 of 5”.


� 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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