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Project Title: User-centered design and development of interfaces for scientists to more efficiently and effectively deploy AUVs
Expected Project Duration (in years): 3
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Project Description:  This project aims to improve AUV interface tools, specifically focusing on vehicle state and mission planning, using user experience research methods to inform the design. 
In addition to the project description above, please provide one (1) paragraph addressing each of the following topics:
Fundamental Problem (What’s the grand challenge this work addresses? Why should we care? What makes this work relevant to MBARI?)

MBARI operates autonomous platforms at sea well over 300 days per year around the clock. However, many of our systems require an expert, who is deeply familiar with the platform, to determine the vehicles’ state and overall plan. This makes the AUV very limited in their extensibility and exportability. 

For instance, an MBARI PI new to the LRAUV system noted the following during operations this month: “I watched for 2 days w/o realizing that the drop weight was already _not_ on the vehicle.” and added that a more intuitive way to convey vehicle state would be helpful. 
Through a collaboration with Dr. Leila Takayama (http://www.leilatakayama.org/wp/about-leila/) we have an opportunity to more holistically address our user interface tools by using User Experience (UX) research methods to prioritize scientific use cases, learn from existing users, and make design recommendations for the future of the project.  
While this is proposed to be a multi-year project, the deliverables at the end of year one will be a significant step forward in understanding the scope of a broad UI and will also provide a concept design specifically for the Long Range AUV (LRAUV) UX (e.g., low fidelity UI, storyboards, and basic prototypes). Access to her PhD student (10 weeks) and University of Munich Fellow (3 years paid – starting fall 2019) will increase productivity, limit MBARI’s labor exposure, and provide an important impact to the greater academic and robotics community beyond MBARI. 
Technology [What engineering & technology is needed to move forward (e.g., sensor, platform, ship, de novo R&D)?]
We propose initial UX research be focused initially around the LRAUV platform. The success of a UX is not just a matter of opinion. It will rely on exploratory, generative research with science teams and will include evaluative hypothesis testing to provide data-driven UX design recommendations. Given our experiences with other autonomous vehicle UIs, we will look towards the primary end users at MBARI first with an eye towards the broader ocean science community and the future of autonomous, larger-scale, persistent operations. 
Data (What data will be generated? How will they be managed? Visualization and IP considerations?)
Data will be acquired during the contextual inquiry phase of year 1 and, following analysis, will be used during a design workshop. If participants give consent, then we will video and/or audio record the interviews and contextual inquiry observations of them using current AUV dashboards and tools. We will review the past and current work on our existing interfaces in order to build upon that work, not to re-invent it.
Impact (What is the expected impact? Who are the consumers of the instruments, methods, technology, and data that will be generated within and beyond MBARI?  Will the project create tangible connections with other organizations (e.g., academic, NGO, MBA, MBNMS, state or federal agency)?

Please see more detailed description above. This project will form collaborations (in progress) with UCSC staff and students, and provide a tangible output for our collaborators worldwide who utilize autonomous systems. As a specific example our most notable shortcoming for LRAUV is a clear and concise way to express the state of a vehicle (e.g. is it underwater, what’s turned on/off, are there any issues, is it running a mission, where’s it going?).
Please provide an overall, high-level estimate of resources envisioned for this project in 2020 to help give a sense of the size of the proposed effort. Detailed scoping is not needed at this stage. Simply mark the appropriate box below. 
	Budget Category
	Minimal
	Medium
	Significant

	Labor
	X
(~300 eng hrs)
	
	

	Expense
	
	X
(~$18k)
	

	Ship/Assets
	X
	
	


If you anticipate a large ramp-up or increase in resource requests in future years of the project, please include that information below.
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