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Project Manager
:

Chad Kecy


Principal Investigator:
Steve Haddock
Lead Scientist:


Steve Haddock, Ken Smith
Lead Engineer:


Chad Kecy, Mike Risi

Project Title:

                                  Self-Contained Plankton Imager
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]   
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
We have spent the first half of 2013 performing field tests with the SCPI prototype system. These tests included ROV dives on the ROV Ventana, a two day mission at the swFOCE site at the Hopkins Marine Station and a two day mission at an area of interest just off the coast from MBARI. We also successfully integrated the SCPI prototype onto a Tethys class LRAUV. The LRAUV captured video during multiple deployments tracking the Wave Glider. During the ROV deployment, the prototype SCPI system was tested down to its maximum depth rating of 300m. We held a concept design review mid-year for the first generation SCPI system. We have also purchased the parts for the fabrication of three first-gen SCPI systems.

The remainder of 2013 will be spent fabricating the operational SCPI systems and deploying those units on platforms of interest. We will also continue to investigate a higher resolution board level camera for a future upgraded version of SCPI. We will also finalize the open source documentation needed for outside parties to fabricate a SCPI unit. These will be posted online.

Completed as of July 2013:


1. Completed multiple field tests


2. Held a concept design review


3. Began initial investigation of a higher resolution board level camera


4. Purchased parts for three complete SCPI systems

To be completed by end of 2013:


1. Complete fabrication of operational SCPI systems


2. Deploy SCPI units on platforms of interest and opportunity


3. Continue investigation of higher resolution board level cameras


4. Complete open source documentation and post online
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Significant changes from previous project proposal 

We are on schedule based on the 2013 project proposal. No significant changes have occurred.

Publications based on the results of this project only
None.

c) New and Continuing Projects: Plans for 2014
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. SCPI development is driven by meeting these goals, with a priority on macrozooplankton identification, since that is one of the technological capabilities that is currently most lacking in marine research. 

The technical imaging requirements for this system were set by target size that will be quantified. It is difficult to evaluate whether an image is of sufficient quality without resorting to subjective terms. To quantify differences between camera options, and to evaluate prototypes and subsequent iterations of SCPI, one of the metrics we will use is how many species we can effectively count. This will be a function of the lighting and sensor capabilities, as already demonstrated in our laboratory tests under realistic conditions. As shown in the figure, the prototype system built during 2012 should be able to resolve Moon Jellies (A) and Sea Nettles (B) well enough to allow for species quantification. As development proceeds, we will be able to target more difficult species. Future versions of SCPI will aim to resolve other common species such as Aegina (small circles in C and D) and Nanomia (large circle in D). (Images are reduced for embedding in the document, but the targets are all more visible in the full-sized images).
The second near-term requirement will be to image particles for several sediment trap systems. These will be evaluated based on particle size that can be counted, since the lighting and lens settings will be adapted to those goals rather than visualizing larger zooplankton.
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Engineering/technology development

Support of the first generation SCPI modules will continue into 2014. Since each potential platform presents unique mounting conditions and electrical interfaces, specialized brackets and interface cables may need to be fabricated. Special features such as deep rated housing or external event triggering will also be considered. We have put money in the budget for the build of one deep sea (4000m) version of SCPI.
2014 Tasks:


1. Support the 1st Gen SCPI system


2. Perform integration of 1st Gen SCPI onto new platforms


3. Support upgrades of 1st Gen as necessary


4. Data analysis integration with VARS (see below)

Data analysis plans.

Using MBARI’s existing software and pipelines, images generated by SCPI deployments can immediately be incorporated into the VARS database (Brian Schlining, pers. comm.). This is already being done with images from Ken Smith's cameras and the Coolpix still cameras on the ROVs. In the future, we will investigate the freely available fuzzy logic identification systems that other groups have developed (e.g., ZooScan). With an eye to the future, in the longer term we will also investigate other methods for processing images, including crowdsourcing and an AVEDAC-type pre-classifier, which sorts out photos and regions of interest from long time series.

Field programs (detail ship requirements/deployments/diver requirements)
In 2014, we intend to deploy the first generation SCPI units on science driven missions. We have requested time on the Liquid Robotics Wave Glider. Other targeted platforms include the Santa Cruz pier (contact and arrangements have been made with Raphe Kudela), the Kelp Forest Array, and continued support of the LRAUV. We have also fielded requests from collaborators at the University of Oregon for a SCPI-type camera, and would like to deploy a loaner camera with that group acting as beta-testers of end-user scenarios. Any required Western Flyer or Rachel Carson ship time can be piggy backed onto existing deployments from the Haddock or Smith labs. The Paragon will be reserved on an as-needed basis. 

Specific deliverables
In addition to our existing SCPI systems, we also plan to build one deep sea rated version of SCPI.
Milestones (see personnel classification list)
	2014 Project Start Date: 

MM/DD/2014
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	8/14
	12/14
	12/14
	

	Milestone Description
	Build deep sea version
	Support 1st Gen SCPI
	End of year system review
	

	EE
	100
	100
	100
	300: CK

	SE
	
	50
	50
	100: MR

	ME
	100
	50
	25
	175: FC

	EE Tech
	25
	25
	
	50

	SE Tech
	
	
	
	

	ME Tech
	25
	25
	
	50

	Machine Shop
	25
	25
	
	50

	Divers
	
	25
	
	25


Budget justification
The budget for 2014 includes support costs for operating SCPI on various platforms. We have also put money in our budget for one team member to attend Oceans 2014 in St. Johns, Newfoundland. We also plan to build one deep sea version of SCPI.

	 
	Cost

	Field Testing
	$1,500 

	Boat Gas
	$500 

	Misc Hardware
	$1,000 

	 
	 

	 
	 

	Travel
	$3,900 

	Registration
	$600 

	Airfare
	$800 

	Lodging (6 nights)
	$1,400 

	Food (7 days)
	$350 

	Rental Car (6 days)
	$400 

	Other transport
	$200 

	Mileage
	$150 

	 
	 

	 
	 

	 
	 

	Operational Units
	$8,800

	Spare Cameras (x2)
	$800 

	Control Boards
	$1,000 

	Relay Boards
	$500 

	Mounting Hardware
	$1,000 

	Misc Hardware
	$1,000 

	Cables
	$500 

	Deep Rated Housing
	$4,000 

	 
	 

	 
	 

	Total
	$14,200 


Project team
Chad Kecy, Mike Risi, Francois Cazenave, Steve Haddock, Ken Smith 

Project lab space
The project currently utilizes a bench in an existing engineering lab (B-222).

Data availability outside project team, uniqueness

We intend to utilize the VARS system as the primary means of image and metadata handling and processing. 

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. 

None.
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 2014 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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