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	Project Number:
	902000



	Project Start: Jan. 1,
	2020[footnoteRef:1] [1:  This date and number should remain the same for the duration of the project. If your project start date for 2021 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”.] 

	Project Duration (in years):
	Year 2 of 3



Please indicate if proposal includes requests for any of the following (mark all that apply).
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	Ship Time
	ROV
	AUV
	Wave Glider
	Mini ROV



Please indicate what type of project is being proposed (mark only one).
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	Feasibility/Scoping
[Less than 100 days effort]
	Development[footnoteRef:2] [2:  Development and infrastructure projects must complete the risk matrix (see end of the proposal form).] 

	Research
	Infrastructure2
	Education
	Time Series
	Institute Initiative



Project Manager[footnoteRef:3]:		Chad Kecy		 [3:  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. ] 

Principal Investigator:	Kakani Katija
Lead Scientist:			Kelly Benoit-Bird
Lead Engineer:		Chad Kecy
	
	Project Title:		Multi-Spectral StealthCam



Please indicate which category best describes the project theme (mark only one).
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	Ocean 
biogeochemistry
	Ecosystem dynamics
	Ocean visualization
	Exploration & discovery




Please indicate percentage of effort on this project anticipated for 2021 toward these three highest institutional goals (percentage total should equal 100%). 

	Goal
	Developing/adapting innovative technologies
	Utilizing developments to explore and understand ocean systems
	Technology/knowledge transfer[footnoteRef:4] [4:  This category includes transfer of hardware, know-how, publications, presentations, etc. ] 


	Percentage
	70
	20
	10
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1) ABSTRACT (if submitted during abstract phase)

   [Paste abstract here]   



2) PROPOSAL

a) All Projects

Statement of the challenge, why it is important

Most current imaging systems, both at MBARI and at other institutions, rely on high intensity white-colored LEDs for illumination. While these bright lights help improve the image quality of the recorded video, they may also be directly affecting the intended biological targets. We propose to develop an imaging system that utilizes a light module which is tunable in both wavelength (color) and intensity (brightness).  The simultaneously recorded video and echo-sounder measurements will both help understand the behavior of the target species being illuminated as well as aid with the design of future imaging systems.


Relevance

How does it relate/contribute to MBARI’s mission and strategic plan?

Objective 1: Foster technological innovation
Strategy 1.3: Support feasibility studies by providing access to resources for scoping new ideas or directions, particularly for potentially transformational or disruptive technologies.


Does it relate to the Technology Roadmap? If so, please describe how. (See http://mww.mbari.org/oed/TechnologyRoadmap.pdf.)

Ocean visualization
Exploration and discovery

This research is aimed at understanding ecosystem processes, specifically aligning with the Technology Roadmap goal of enhancing “understanding of the fluctuations and fate of forage species”. The Multi-Spectral StealthCam allows new ways to visualize life in the ocean, fitting the Technology Roadmap focus to “relate water-column conditions and variability of the abundance, distribution, and activity of biota.”


How does it relate/contribute to the Packard Foundation’s Ocean Grantmaking Program? (See https://www.packard.org/what-we-fund/ocean/ and documents therein.)

The Packard Foundation seeks to help the United States and other countries ensure that fishing and marine aquaculture are sustainable and to protect places that are vital to maintaining biodiversity and wild fish stocks. A key part of the US stock assessments strategy is accurately identifying acoustic targets to estimate allowable takes. This work seeks to develop a new, in situ approach to taxa identification in conjunction with acoustic sampling at a relatively low cost that can contribute to addressing this key data need.


Overall approach to the challenge: Over the complete term of the project, what is needed to address the challenge (e.g., sensors, platforms, marine operations, de novo R & D, etc.)

Research

Year one efforts in 2020 have been primarily aimed at development and testing. The Acoustical Ocean Ecology and Bioinspiration research teams are contributing to those efforts, leveraging their experience with deployment of instruments from small boats including the Paragon, instrumentation available in their respective labs, and experience with taxonomic identification from video. Rapid analysis of video data collected during test missions will be critical to finalization of the StealthCam system and deployment set up. We hope to leverage efforts in Big Ocean, Big Data (902002 FathomNet) and the Video Annotation Assistance project (902005) to aid in the video data analysis process.


Engineering/Technology Development

We do not expect any major technical hurdles with the StealthCam project. With the exception of the custom tunable LED module, the rest of the system will be comprised of off-the-shelf components. The planned ship-to-subsea power and communications methods have been tested and deployed on BOSS. The work on the custom LED module is well under way and we anticipate a prototype to be completed by the fourth quarter of 2020. 

The StealthCam will be a portable system that can be deployed and operated by one or two researchers. Therefore, throughout the design process, all stages of deployment (e.g., mobilization, launch & recovery, and de-mobilization) will affect design decisions. 


Marine Operations/Field Programs

The team intends to utilize the R/V Paragon for initial testing in year one and for field deployments in year two. Jared Figurski will be the boat operator for the entirety of the project. We don’t anticipate deploying the StealthCam in 2020, but hope to begin shipboard integration by the end of the year. Operations on the Paragon will begin in 2021.



Data

What data products will be generated?

The generated data will be video clips with simultaneous acoustics data. The duration of the files will range from minutes to tens of minutes at a time. 


How will the data products be managed?

Raw acoustic and video data will be archived on Atlas, following existing protocols for acoustic and other large data sets. Data products include images of acoustic amplitude as a function of location – echograms and time series of behavioral observations. StealthCam video will be integrated with the VARS database. We hope to utilize developments in 902002 FathomNet and Video Annotation Assistance (902005) for rapid identification of animals in DropCam video data.


Describe data availability outside of the project team.

Raw data will be available to internal users via Atlas and external users on request after the standard embargo period. 


Describe data storage requirements.

Based on projected recording rates, we should generate ~7.2GB of video data per hour. A typical deployment day should generate no more than 4 hours of video (~30GB). Our topside recorder will be utilizing solid state drives ranging in capacity from 2TB to 8TB. Acoustic data is collected at a rate of 25 GB per hour. In 2021 we anticipate less than 1 terabyte of total data will be generated.


Anticipated Impact

Who are the consumers of the instruments, methods, systems, and data that will be generated?

The ultimate goal is to facilitate the future design of imaging systems, both at MBARI and externally. The Acoustical Ocean Ecology and Bioinspiration Labs will lead the effort in publishing the experimental results and disseminating the information to the greater oceanographic community. Potential projects that will benefit from our findings and spectral results include the 800139 EyeRIS, i2MAP, Mesobot, as well as the three ROVS: Doc Ricketts, Ventana, and MiniROV.


Anticipated Outreach

What outreach assets might you need to better reach the audience/consumers you are targeting? Specify how you might like to reach your audience (published paper, seminar, conference, social media, etc.) and what type of assets (graphic, animation, video, etc.) you might need ITD to help generate.

None

Intellectual Property (IP) Considerations 

Do you anticipate a need for a cooperative research and development agreement or licensing arrangement with an external entity?

No

Will novel IP be created, and how might it be disseminated (e.g., open-source, royalty-free license, commercial license agreement)?

No

Will the work potentially result in a patentable product or service?

No

For additional guidance please review MBARI’s intellectual property internal web page: https://mww.mbari.org/itd/ip/.

   [Click here to provide any additional details]   


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 StealthCam is behind schedule to the Covid-19 situation. However, progress is still being made. The LED housing is nearly complete. The circuit boards have been fabricated, populated, and the embedded software is currently being written and tested. The mechanical design of the housing for the LED is completed and parts are being manufactured in the machine shop. Work is now beginning on the camera module.

What percentage of labor and budget have been used through the 1st half of year?

The budget is at approximately 50% of requested funds. For labor, Maughan has used 35/120 hours, Cazenave has used 72/120, and Kecy is 102/600.

Will you complete the current year’s scheduled work?

No, we are scaling back our goals due to the Covid work stoppage.

If you are at less than 50% resource usage, what is the plan to complete, or what work won’t be done this year?

Our goal is to complete test tank testing of the LED/Camera housings. This also includes a spectral analysis of the LED housing in the tank utilizing a purchased spectrum analyzer.

Significant changes from previous project proposal 

Yes. We are concentrating on the completion and testing of the modules only in the remaining months of 2020. Future work for 2021 will be covered below.

Over the past two years, what peer-reviewed publications, education and/or outreach activities have resulted directly from this project? Please be brief.

N/A

To date has any novel intellectual property been developed and/or disseminated?

No


c) All Projects: Specific Plans for 2021

Research Activities

Our initial field tests will concentrate on the performance of the StealthCam and deployment methods. We also plan to begin recorded science quality video for analysis. 

Engineering/technology development

We had originally planned for any LED refinement and camera evaluation to occur in 2020. However, these tasks, along with the field deployments, will now occur in 2021. The refinement of the Visible LED design is contingent upon the early field testing.

We will also incorporate both the Infrared (IR) and Ultra-Violet (UV) spectrums into our design. It is unknown at this time if all three (IR, UV, and Visible) spectrums can be supported from a single small, LED housing. 

The camera evaluation will entail finding a single imager which works in IR, Visible, and UV. 


Will novel intellectual property be developed and/or disseminated?
Dissemination includes patenting, licensing, and collaboration agreements.

N/A


Field programs (detail ship requirements/deployments/diver requirements)
In addition to describing anticipated field programs, please be sure to include requirements for specific platforms and equipment (Dorado AUVs, LRAUVs, Wave Glider, mini ROV, etc.) for each proposed field program so that expectations are clear. Requests must also be entered in the budget entry system.  

We plan to use the R/V Paragon for all testing and deployments. The first tests on the Paragon will commence during the first quarter of 2021. Jared Figurski is a StealthCam team member so we will coordinate with him when we get close to the testing stage.


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.

N/A

Safety Disposal Needs
So the Safety office can plan and budget accordingly, please respond to the questions below regarding  any anticipated safety disposal needs for the coming year. Budget for cost of such removal will be captured by the safety office based on responses received.

Will this project generate more than 1 gallon (4 liters) of battery waste per year?

No

If yes, please indicate the type of batteries (alkaline, NiCad, NiMH, lithium ion or lithium metal) and the approximate amount of each to be generated.

N/A

Will this project generate more than 15 gallons (60 liters) of hazardous liquid waste per year?

No

If yes, please indicate the composition of the waste(s) and the quantity of each to be generated.

N/A




Specific deliverables

Entering 2021, the team will have a deployable StealthCam prototype. In 2021, we plan to conduct a series of field deployments to test the functionality of the system. Any changes or upgrades to the system will occur in 2021 (year two of three). Our goal for year three is still a comprehensive table detailing organismal response versus wavelength.  


Milestones and required personnel (see personnel classification list for staff classifications)

M1: Perform field tests with visible spectrum prototype
M2: Evaluate potential cameras (IR+Vis+UV) and incorporate into a housing.
M3: Design/build full spectrum LED module(s)

	2021 Project Start Date: 
01/01/2021
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources[footnoteRef:5] (in hours) for each resource category for all milestones listed here [5:  This number should be the same number you entered on the resource requests for this particular resource.] 


	Milestone Date
	Q1
	Q3
	Q4
	
	
	

	Milestone Description
	Module 
Deployment
	Camera
Evaluation/
Housing
	LED 
Refinement
(Vis/UV/IR)
	
	
	

	Electrical Engineer
	CK: 120
	CK: 80
	CK: 240
	
	
	CK: 440

	Software Eng-Embedded
	TM: 20
	
	TM: 80
	
	
	TM:  100

	Software Eng-Info Eng
	
	
	
	
	
	

	Mechanical Engineer
	FC: 40
	FC: 40
	FC: 120
	
	
	FC: 200

	Mechanical Eng-Division
	
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	
	

	Associate Engineer
	
	
	
	
	
	

	Electrical Tech
	
	
	40
	
	
	40

	Software Tech
	
	
	
	
	
	

	Mechanical Tech
	
	20
	20
	
	
	40

	Machinist 
	
	
	80
	
	
	80

	DMO Observatory
Support
	JF: 60
	
	
	
	
	JF: 60



Budget justification

	IR LEDs
	 

	IR LEDs
	$500

	PCB Fab
	$500

	Board Parts
	$500

	LED Housing
	$250

	Cable(s)
	$200

	Connectors
	$300

	 
	 

	UV LEDs
	 

	UV LEDs
	$500

	PCB Fab
	$500

	Board Parts
	$500

	LED Housing
	$250

	Cable(s)
	$200

	Connectors
	$300

	 
	 

	New Camera
	 

	Camera(s)
	$6,000

	Housing Material
	$500

	Cable(s)
	$200

	Connectors
	$300

	Misc Electronics
	$1,000

	Misc Hardware
	$1,000

	
	

	Total
	$13,500




Project team

Kakani Katija, Principal Investigator
Kelly Benoit-Bird, Lead Scientist
Chad Waluk, Research Specialist
Chad Kecy (CK), Electrical Engineer, Project Manager
Franҫois Cazenave (FC), Mechanical Engineer
Thom Maughan (TM), Software Engineer
Jared Figurski (JF), R/V Paragon Pilot


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 utilize lab space in B124 as well as Thom Maughan’s lab space. 


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. DMO staff have extremely limited  availability to be operators and only with advanced budgeting and planning.

Jared Figurski is a StealthCam team member and will be the pilot.

Risk matrix (development and infrastructure projects only)

	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	X
	
	
	

	Low
	
	X
	X
	X




d) Compliance Considerations

Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

N/A

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.

N/A

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 https://mww.mbari.org/pco/permits/mbnms-2020-006_exp28feb2025.pdf. Please see Mandy Allen for questions.

Is a permit with MBNMS required for your work? 

 Yes; our activities will be covered by MBARI’s existing permit.


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). If your work will be conducted in one of these areas, please indicate which area by number or name.

None

Anchors
For activities conducted under MBARI's permit for the Monterey Bay National Marine Sanctuary, Paragraph 16, we are required to recover anchors weighing less than 500 pounds. Project proposals, which involve anchors weighing less than 500 pounds, shall specifically indicate cruise time allocated to anchor recovery. Lack of cruise time is not an acceptable reason for deeming an anchor less than 500 pounds “unrecoverable” under Paragraph 17 of MBNMS permit. Also under Paragraph 17, ALL anchors not recovered during the year must be reported detailing location, description of anchor, and reason not recovered. (Mandy Allen will collect this information from project teams to submit as part of the annual report to the Sanctuary.) Each ship will be tracking anchors deployed, duration of attempted anchor recovery, and anchors abandoned on the seafloor with the intent that they be recovered in the future as per MBNMS permit requirements.

Will you be deploying equipment that will require anchoring? If so, please indicate approximate weight of anchors to be used and recovery plans.

No


California Department of Fish & Wildlife
A Scientific Collecting Permit will be required for biological and geological sample collections offshore California (even in Federal waters and beyond), and for many activities in State Marine Protected Areas (MPAs). Please see Mandy Allen for questions.

Will you be collecting samples that require a permit?

Yes, Scientific Collecting Permits have already been obtained.


Will you be working in a State Marine Protected Area?(See link above for Statewide MPAs or this link for Central California MPAs.)

No


United States Coast Guard
If your project will deploy or maintain moorings, the project team must ensure proper compliance and notification of these activities to the US Coast Guard. DMO does not automatically do these notifications on behalf of projects. Two common types of permits and notifications that may apply to your project are Private Aid to Navigation (PATON) authorizations (required for buoys deployed for six (6) months or longer) and Notice to Mariners, which must be submitted for temporary PATONs (less than 6-month deployments). Other science operations may submit a request for a Local Notice to Mariners and are useful for missions or deployments with risk of 3rd Party Liability such as the Wave Glider.

Will your project require a PATON? 

No

If yes, have you obtained a PATON? (Please provide a copy to Mandy Allen.)

N/A

Will your project require submission of a Local Notice to Mariners?

No

If yes, please indicate who will be submitting request and provide a copy of the submission to Mandy Allen.

N/A

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.

None

Active Acoustics
We are keeping an inventory of acoustic instrumentation. The current list is posted here: https://mww.mbari.org/resources/2021_Proposal_Process/mbari_acoustic_instruments_updated_may_13_2020_ver_13.xlsx. If you have or plan to use equipment that is not already on this list, please be sure to include that information here.

All acoustic instruments are included in the current inventory.




