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ABSTRACT FORM 

The management team will use your responses to the prompts below to assess the scale and scope of the proposed activity for 2027, as well as gain a preliminary perspective of how the project might evolve over time and how it may intersect other ongoing or future initiatives at MBARI. 

Project Title:   Niobicon-Based AUV Docking Development and Science Operations

Expected Project Duration (in years):   5


	PI
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	Lead Engineer

	Hamilton/Hobson  
	Cazenave
	
	Cazenave


(Indicate individuals appropriate for your project. Not all projects need all four positions filled in.)

Project Overview 
What fundamental problem does this project address? What makes this work relevant to MBARI (see our Strategic Roadmap Priorities and Challenges)? Select relevant challenges in the table below, and complete the narrative in the space provided below the table. 

New projects and new 5-year strategic plans should provide all details requested. If only a subset of tasks is renewed and requires new resources, you can reuse applicable portions of the previous abstract and update it with new plans

	Strategic Priorities and Challenges

	Innovate and Build
	Explore and Protect
	Inspire and Engage

	Build scalable technologies to improve ocean health assessments
	   X
	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
	



Abstract narrative:
In the past number of years, the Niobicon based AUV docking technology has been developed from a concept to be a regular feature on the LRAUV’s fielded in Monterey Bay. This abstract outlines plans to continue this local use and development, and perform new technology developments that would allow new applications. There exists a range of new developments to pursue and these are described below, in each case we intend to couple specific science applications as we proceed.

The LRAUV docking capability developed by this project has now been routinely used with a solar-energy harvesting buoy in Monterey Bay, and in 2026 will be coupled to the MBARI wave-energy harvesting system. These deployments have extended the capabilities of the LRAUV fleet and supported science applications that cannot be practically performed otherwise. In addition, docking is being highlighted in the NOWRDC field demonstration of autonomous-vehicle monitoring of windfarm installations. That field program will commence in August 2026 and include AUV docking to both the solar and wave powered buoys. Moving forward into the next five-year period of the effort, we intend to continue these local deployments, integrating docking hardware into more vehicles to expand the payloads that have access to docking, and use our Monterey Bay deployments as a test and development environment to refine the docking procedures and demonstrate increased autonomy and reliability.

In addition to the local demonstration and refinement of the current capabilities, we are planning to explore a number of other extensions to the technology to facilitate new capabilities. In many cases these extensions are aimed at operating in more remote locations, but will be developed and tested here first. The following is a list of developments, in each case the project plans to work with our colleagues to refine specific applications of scientific interest. In particular we will be looking for and prioritizing applications that provide a science result that cannot be obtained in any other manner. 

Seafloor Battery-Powered AUV Docks: While the energy harvesting buoys provide a long-term energy supply and can support a number of vehicles simultaneously, the required buoy systems are complicated and expensive to deploy, and may not be required in all applications. Therefore, we are interested in pursuing a coupling of the AUV docking technology to a smaller stored-energy solution (batteries) that do not require a surface buoy and would allow 5-10 LRAUV recharges. Such a system would involve a very simple and fast free-fall deployment, followed by an LRAUV deployment that would then be supported by the dock located on the seafloor. The simplicity of deployment would enable these capabilities to be performed in remote locations and enable science data collection over extended times and seasons that would otherwise be impossible. This development is a straightforward extension of the work that has been done so far, but would require further work to be done on the docking automation and reliability elements. This testing of such behaviors can be done locally using the buoy-supported systems in Monterey Bay.

Cabled Seafloor Observatories:  We have long been interested in developing an LRAUV docking installation at Axial Seamount. We have participated in various workshops discussing a resident vehicle that would be supported by the Ocean Observing Initiate power and data node in the pacific northwest. Additionally, we have worked in the past on pursuing funding for such a deployment and plan to continue to explore this in the upcoming project period. To enable the needed capabilities, we have had plans to install and AUV dock on MARS but have delayed this development while the deep LRAUV capability, and the new MARS node, became operational. With these components nearing completion we are including plans to develop a sea-floor based observatory and test at MARS in the five-year plan, to be prioritized as science applications and/or an Axial Seamount deployment dictate.

Power Delivery AUV:  The Niobicon docking technology has the capability for bi-directional power-flow in addition to the AUV charge-only scenario currently implemented. Development of this capability would enable using the AUV’s as a power-delivery vehicle, shuttling power and data between an energy source (wave-energy buoy or other system) and local instrumentation. We envision being able to support energy-intensive instrumentation that is deployed in the vicinity of an energy source without requiring a physical connection.  Systems such as Distributed Acoustic Sensing is a good example in which the deployments involve a complicated cable-lay process that would be challenging to connect directly to an existing seafloor located device.  For this reason, a power-delivery system may be the best way to extend the deployment durations of this type of energy-intensive instrumentation, locally or at a place like Axial-Seamount that has a cabled seafloor observatory in place. The technology development path to add this capability has been identified, but has not been implemented to date.

By continuing to refine and develop our AUV docking capability, we anticipate this work will provide new capabilities to perform science investigations that cannot be accomplished in any other manner.  The docking technology itself is currently unique to MBARI and therefore provides an opportunity to lead in the development of novel systems and capabilities.  Alongside this work we plan to continue to work with our partners (Saab and Northrop-Grumman) to export this technology where appropriate.

Is this project one of multiple projects your team plans to submit? How do you prioritize? 
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 new project relates to the others you plan to submit and where it ranks in your overall priorities. Please complete the tables as indicated, and provide any additional text in the space below.

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

	902101
	LRAUV Technology Development
	2027
	2031
	1

	901405
	Wave-Energy Conversion for Oceanographic Applications
	2026
	2028
	1

	800175
	NOWRDC
	2025
	2027
	1

	705102
	Open Wave-Energy Control System Development Platform
	2021
	2028
	1

	708190
	[bookmark: _GoBack]BIL Activities at PMEC
	2025
	2029
	1



Add additional details here, as needed: 

The proposed continuation of AUV docking technology development is closely related to two internal projects, LRAUV Technology Development and Wave-Energy Conversion for Oceanographic Applications. There is considerable overlap in the teams and the AUV docking efforts rely on both projects, needed LRAUV developments are provided by the LRAUV team, and the wave-energy converter deployments provide the needed energy for Monterey Bay testing and use of the docking platform. Several externally funded projects are also listed above as requested, but with the exception of NOWRDC these do not have a direct dependence on AUV docking. 

Anticipated Shared Resource Needs
What staffing is required to advance the work in 2027? Is in-house or contract manufacturing needed? What level of ship/ROV/AUV (DMO) support is likely? Does it have an international component, including ship use? Please complete the tables as indicated, and provide any additional text in the space below.

	Personnel Classification (see link)
	Estimated Resource Request*

	Mechanical Engineer
	Significant

	Electrical Engineer
	Significant

	Mechanical Technician
	Significant

	Electrical Technician
	Significant

	
	


*Minor = up to a week, Major = weeks to month, Significant = more than one month

	Asset Requests*
	Estimated Request (# of days/deployments)

	LRAUVs
	4 deployments

	External Ship Use, Shana Rae
	4-8 days

	Paragon
	4 days

	Rachael Carson
	2 days

	
	


*Ships, ROVs, AUVs, MiniROV, Wave Glider, etc.

Add additional details here, as needed: 

The shared resource needs of this project are anticipated to continue at the same moderate level that has been constant though the life of the project so far. As before, we anticipate this project to continue to work closely with the LRAUV technology development and Wave-Energy development projects, sharing staff and activities.

The LRAUV assets used by this project are often scheduled in other projects, a handful of deployments are included here that represent pure engineering test and development. We typically perform our buoy deployments using the Shana Rae and this is expected to continue. The Rachael Carson is included for any MARS work, although this may not be planned immediately for 2027.


Anticipated Expenses
What rough order of magnitude direct expense budget is anticipated? 

	
	X
	

	<$50K
	$50K–$100K
	>$100K



Add additional details here, as needed: 

As for the labor estimates, this project shares activities with the LRAUV technology development and Wave-Energy projects, so anticipated expenses for this project include those that are specific to docking components and deployments, relying on funding in these other projects to provide the needed capabilities.
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