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1) PROPOSAL (all projects)

Is this a feasibility study [<100 days (800 hours) of total labor requested]? 

       Yes  
		
  X     No		

Abstract or Background
Please provide a copy of the project abstract or background information. Please be sure to address: What fundamental problem does this project address? What makes this work relevant to MBARI (see our Strategic Roadmap Priorities and Challenges) and the Packard Foundation? Where does this work fit into the ~5–10 year plan for your group, at MBARI, and in the field? 

Abstract/background narrative:

The MiniROV serves as a critical, multi-purpose asset for MBARI, providing a high-capacity "fly-away" capability that enables scientific discovery on ships-of-opportunity and local vessels alike. Beyond its role in field data collection, the platform acts as a vital bridge in the technology development cycle, serving as a testbed for complex instruments and algorithms transitioning from tank testing to oceanic deployment. By providing a flexible, dynamic system, the MiniROV directly supports the strategic goals of the Bioinspiration Lab, AMP, Scalable Marine Robotics, Continental Margins, and the Seafloor Processes lab in the coming year. In the past year, the MiniROV completed its fifth Arctic expedition, was successfully integrated onto the R/V David Packard, and the program is gearing up to send the vehicle to explore the Kolumbo submarine volcano.
This project encompasses the essential labor and operational expenses required to maintain the MiniROV’s readiness and long-term viability over the next five years. While project-specific deployment costs are captured in individual research proposals, this program ensures the core system remains optimized for its dual role in expeditionary work and technological innovation. Maintenance efforts will scale relative to vehicle usage, with a particular focus on preparing for large-scale expeditions and adapting the platform to address emerging challenges in on-board computing and high-resolution underwater imaging. Through proactive maintenance and strategic upgrades, the MiniROV will continue to serve as a versatile catalyst for both MBARI-led initiatives and impactful expeditions worldwide.
The program will continue to balance active expeditionary support with essential system modernization to overcome the limitations of the platform’s decade-old architecture. Key objectives include completing a feasibility study for a high-voltage power system revamp to support the increasing power demands of modern science sensors and improve vehicle handling in challenging surface currents. The program is prepared to initiate a 4K imaging evaluation and a thruster refresh design study to replace obsolete hardware with current, supported technologies, ensuring the vehicle remains a high-performance asset. Scheduling these strategic upgrades into the workflow between active expeditions remains a challenge; however, our driving goal is to ensure the vehicle is not merely maintained, but systematically evolved.
 
Select relevant challenges in the table below, and complete the narrative in the space provided above.
  
	Strategic Priorities and Challenges

	Innovate and Build
	Explore and Protect
	Inspire and Engage

	Build scalable technologies to improve ocean health assessments
	☐	Explore and observe life in a dynamic ocean
	☒	Share what we learn to inspire and inform ocean conservation
	☐
	Map the deep seafloor at high resolution
	☒	Study the impacts of climate change and other ocean threats
	☐	Make ocean science and engineering careers accessible to all
	☐
	Advance ocean-based artificial intelligence
	☐	 
	Invest in our people and foster a diverse and inclusive workforce
	


 

Does this activity relate to one or more 2027 proposals your team is submitting?
Is this effort linked to other internal or externally funded projects or collaborative efforts? If you plan to submit more than one Phase 1 proposal (internally or externally funded), please provide a list of those projects by Project or DQ#, and please make clear how this project relates to the others you plan to submit and where it ranks in your overall priorities. Does this proposal take precedent over other ongoing or planned activities? Please complete the tables as indicated, and provide any additional text in the space below. (Add more rows as needed.)

	Project #
	Project Name
	Start Year
	End Year
	Priority 
(1, 2, 3, etc.)

	902707
	Subsea Advanced Imaging Lab
	2027
	2032
	

	
	
	
	
	

	
	
	
	
	



Add additional details here, as needed: 

	We will work with Paul Roberts on his Subsea Advanced Imaging Lab Project to test, develop and integrate a new 4K camera compatible with the MiniROV.


Continuing Projects Only: Status Report
Provide a brief update of the current project relative to what was proposed for 2026. If the project includes multiple subprojects(or milestones), please list each under a subheading as you deem appropriate.

Current status of project to date, including results and any significant changes from the previous project proposal

In 2026, the MiniROV returned from the Arctic after participating in an international research expedition led by KOPRI and Charlie Paull. The MiniROV produced numerous high-resolution maps of the seafloor using CoMPAS Lab's sensors and cameras. The vehicle collected the world's first sample of submerged ice from a depth of 100 m and brought it to the surface for analysis.
In March 2026, the MiniROV was successfully integrated aboard the David Packard for the first time and deployed seven times, gathering data and generating high-resolution maps of Sur Ridge. After the cruise, we transitioned back to our 20-foot control van and completed some much-needed maintenance, preparing the system for our upcoming cruise in Greece.
In addition to supporting these expeditions near and far, the team has been working on our development goals as time permits. George Stern took power measurements to map out a path for a potential power upgrade. As a result, we now have a clearer picture of the components involved and their estimated costs. Justin Tucker redesigned several of the internal thruster housings to accommodate the next-generation electronics boards. All components are now ready for testing, which will help us determine the most efficient thruster setup for our needs. Paul Roberts has been collaborating with DeepSea Power & Light to develop a compact, highly capable 4K camera compatible with the MiniROV. We had originally hoped to have it available for testing in 2026, but it is now not expected until 2027.

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

 	We have used up 74% of our labor and 49% of our expenses. 

Will you complete the current year’s scheduled work?

Yes. So far this year, we completed a much-needed post-Arctic maintenance overhaul, stripping the vehicle down completely to replace worn O-rings and servicing key components. We also swapped from our 20-foot control van to our 10-foot control van to mobilize for a MiniROV cruise led by Giancarlo Troni aboard the David Packard, then immediately swapped back to the 20-foot van to resolve a scheduling conflict with the Dorado AUV team. Swapping control vans is a labor-intensive process, which accounts for much of our elevated labor budget so far this year.

George Stern has spearheaded the power upgrade study and scoped out a potential upgrade path, though limited vehicle availability has constrained further testing. In 2027, we plan to continue this study and purchase select components for evaluation and testing while the vehicle is overseas.

The thruster redesign is underway, with components manufactured and parts ordered. Once the vehicle ships to Greece in August 2026, we plan to build a thruster and test various configurations to assess performance, robustness, and efficiency. Because we have only a few spare thrusters remaining—and these rely on obsolete parts—redesigning the thrusters will be our highest priority for 2027.

Paul Roberts has investigated a 4K camera upgrade with DeepSea Power & Light. They are developing a small-form-factor 4K camera that should be ready for testing in 2027. 

List the last three peer-reviewed publications and/or other significant products, data sets, education and/or outreach activities, and similar activities that have resulted directly from this project? Please be brief.

Publications using the MiniROV will be included in each lab’s project proposal. Data sets from CoMPAS lab mapping are stored on Thalassa and all main ROV camera recordings and ROV telemetry gets archived by the video lab.

All Projects: Major Activities for 2027

Research and/or Engineering Plans 
Please provide an outline of research activities and/or engineering development plans (WBS, schedule, design, design reviews, manufacturing, prototyping, I&T, test deployments). Milestones—significant events in the timeline of a project useful for tracking progress—should be referenced here and included in the milestone chart below, as appropriate for your project. Include a maximum of five milestones.

1. MiniROV thruster refresh design study: Over the past year, we have discovered that many of the components used to build a MiniROV thruster—a design dating to 2010—are no longer available or supported, leaving us in a vulnerable position. We would like to update the design to use readily available hardware backed by active technical support. We are requesting mechanical engineering time to support this effort, a budget to purchase parts for testing and evaluation, and ultimately the materials to build two spare thrusters. Once the vehicle leaves in mid-August, we will try to build up a test thruster, evaluate its performance, and select the best components. Some of this work may be completed in 2026, depending on the availability of Justin Tucker and Johann Voigtlander.

2. Continue assessing the feasibility of revamping the MiniROV power system: This effort would evaluate running the vehicle at a higher voltage to increase the power available onboard. The upgrade was not feasible with the original system, but the development of the smart clump now makes it possible to convert the voltage closer to the vehicle. The science teams require additional lights, cameras, and sensors beyond our already full midwater and benthic toolsleds and added power capacity would also contribute to safer deployments and recoveries, since surface currents can be challenging for small ROVs.

Initial testing has helped us refine our understanding of the system and revealed that increasing the available power is a more difficult problem than initially expected. Before committing to an upgrade path, we want to fully characterize how power is delivered and used across the vehicle, some of which requires measurements we cannot complete until the system returns after South Africa. For 2027, we therefore propose a scoping effort: refining the architecture, identifying long-lead components, and purchasing select parts for targeted testing. One promising approach is a higher-voltage direct-conversion design (e.g., a 700V-rated DC/DC converter) that would convert voltage closer to the vehicle. With this groundwork in place, we plan to begin the full architecture design and installation in 2028.

3. MiniROV science camera (MiniZeus III) upgrade: The main science camera on the MiniROV is over a decade old, and its image quality is poor compared to our other ROVs. We would like to evaluate a new 4K camera that DeepSea Power & Light (DSP&L) is developing. There has been little movement from DSP&L to date, so this effort remains in the scoping stage, but we are hopeful the camera will be available for testing in 2027. Its anticipated specifications and price point make it the best option we have identified so far. Our plan is to borrow a unit and evaluate its performance and image quality in our test tank. We are requesting a small budget for the essential components to build a minimal 4K video pipeline, along with funding for interfacing cables. If the camera proves to be a good fit, we will add it to our request in the following proposal cycle. The current specifications for the DSP&L camera (next-generation Apex) are:
a. Based on a Sony FCB 4K module
b. 25x optical zoom
c. 2160p at 60 fps
d. Custom optics (critical for the video quality our work requires)
e. Estimated cost of ~$50K (not being requested in this cycle)
We are requesting some of Paul Roberts' time for this effort, given his expertise and close working relationship with the developers at DSP&L.

Specific Deliverables
Please briefly describe the anticipated deliverables (e.g., applications / tools, datasets, products) for the project.

1. A capable, fully operational vehicle ready for use both locally and abroad.
2. An updated, sustainable thruster design built around currently available, supported hardware.
3. Bench testing and evaluation of power upgrade options for the MiniROV to inform a future system design.
4. Hands-on testing of a candidate 4K camera upgrade for the MiniROV.

Field programs (detail ship requirements/other asset deployments/diver requirements)
In addition to describing anticipated field programs, please explain clearly all requirements for shared assets,  platforms, and equipment (Dorado AUVs, LRAUVs, Wave Glider, MiniROV, etc.) for each proposed field program. 

Asset resource requests must also be entered in the budget entry system. Note that AUV deployment numbers and diver requirement questions are also included in the Compliance and Planning Considerations Form described at the end of this proposal form.

   None

Milestones and required personnel (see personnel classification list for Engineering and DMO  staff classifications)
Please complete the milestone chart as necessary for your project. The milestone chart must clearly account for all of the shared labor resources required, grouped by project milestones. All labor resources listed in the milestone chart must be entered into the Adaptive accounting system. You may use initials for specific individuals.

Please verify that the labor entries in Adaptive match the entries in the milestone chart BEFORE submitting the final proposal.
 
	2027 Project Start Date:
MM/DD/2027
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources (in hours) for each resource category for all milestones listed here

	Milestone Date
	Q4
	Q4
	Q4
	All year
	 
	

	Milestone Description
	Finish Thruster Redesign
	Power Upgrade
	Camera Upgrade
	ROV Maintenance
	
	

	Milestone * Priority for 2027
 (Rate 1-5)
	 1
	 2
	 4
	 3
	 
	 

	Electrical Engineer
	150 J.V.
50 A.S.
	160 G.S.
75 J.V.
50 A.S.
	80 P.R.
75 J.V.
50 A.S.
	150 J.V.
50 A.S.
	 
	450 J.V.
200 A.S.
160 G.S.
80 P.R.

	Software Eng-Embedded
	 
	 
	 
	 
	 
	 

	Software Eng-Info Eng
	 
	 
	 
	 
	 
	 

	Mechanical Engineer
	200 J.T.
	 200 F.C.
	 
	 
	 
	200 J.T
200 F.C.

	Mechanical Eng-Division
	
	 
	 
	 
	 
	 

	Mechanical Eng-Mfg
	 
	 
	 
	 
	 
	 

	Associate Engineer
	 
	 15 A.S.
	 
	 
	 
	15 A.S.

	Electrical Tech
	 40 J.M.
	40 J.M.
	40 J.M.
	40 J.M.
	 
	160 J.M.

	Software Tech
	 
	 
	 
	 
	 
	 

	Mechanical Tech
	100 F.F.
	100 F.F.
	100 F.F.
	300 F.F.
100 Y. H.
	 
	600 F.F.
100 Y.H.


	Machinist
	50 R.T
	50 R.T
	 
	 
	 
	200 R.T.

	Divers
	 
	 
	 
	 
	 
	 

	Video Lab
	 
	 
	 
	 
	 
	 

	(Add other categories/rows as needed)
	 
	 
	 
	 
	 
	 




*E.g., enter a rating of 1 for highest priority, 5 for lowest priority.


Budget justification
Enter budgets in the Adaptive accounting system and provide descriptions and justification for each request in the system. Label each expense description in Adaptive with an identifier (e.g., Milestone 1: Materials for EM Cable Terminations $4,000). If details in Adaptive are tied to specific tasks, then no further justification is required. If budget requests are not explained in Adaptive, please add more detail here. 

The totals for each budget request and category detailed here must match the totals entered in Adaptive. Please verify BEFORE submitting the final proposal.

   
	MiniRov Budget 2027
	

	Insurance
	$6,300.00

	Milestone 4: Maintenance and Repair budget
	$10,000.00

	Supplies – Computers hardware/monitors
	$5,000.00

	Equipment (replacement of sensors, lights, etc…)
	$5,000.00

	Supplies – General
	$5,000.00

	Software Licenses
	$5,000.00

	Tools
	$2,500.00

	Spare cables, connectors, and dummies
	$3,000.00

	Milestone 3: 4k video equipment upgrades
	$12,000.00

	Mil1stone 1: 4x New Thrusters (materials and electronics)
	$10,000.00

	Milestone 4: Spare focal boards
	$7,000.00

	
	

	Sum
	$70,800




Project team
Specify internal and external collaborators.
   
The project team is: Frank Flores, Johann Voigtlander, Alana Sherman, George Stern, and James McClure.

External consultants/contractors 
If you propose to engage an external consultant/contractor, please attach a sufficiently detailed SOW and budget proposal from the vendor. If approved, a fully executed Independent Contractor Agreement must be in place before work can begin.

None.

Long-Term Planning Considerations
Please describe any commitments on internally or externally funded projects that have implications beyond 2027. This could include commitments of shared assets, labor resources, ship time, international multiyear programs, large-scale expeditions, etc.

In 2029, the MiniROV is scheduled to return to the Arctic for its 6th expedition. This mission will be conducted in collaboration with the Korean Polar Research Institute (KOPRI) aboard the R/V Araon. MBARI will deploy the MiniROV alongside Dorado mapping AUVs to conduct seafloor mapping and collect scientific samples.

In 2028 Kakani Katija plans to take the MiniROV to Southeast Asia for an exploration cruise to map coral reefs that have not been explored before.

Compliance and Planning Considerations

All responses must be recorded in the Google form linked below. A form must be submitted for every project. 

Link to Google Compliance and Planning Considerations form  -OR- https://forms.gle/HW2tJDJdPzXHadyg9



