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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



[bookmark: 3znysh7]Project Manager[footnoteRef:3]:		   Brian Kieft    [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:	   Brian Kieft   
Lead Scientist:			   Steve Haddock   
Lead Engineer:		   Ben Raanan   
	
[bookmark: 2et92p0]	Project Title:		   AUV User Experience Design   



Please indicate which category best describes the project theme (mark only one).

	
	
	
	
	
	
	
	
	
	
	X
	

	Ocean 
biogeochemistry
	Ecosystem dynamics
	Ocean visualization
	Exploration & discovery




Please indicate percentage of effort on this project anticipated for 2020 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
	   40%  
	  40%   
	   20%   
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1) ABSTRACT (new projects only)
[bookmark: tyjcwt]
This project aims to improve AUV interface tools, specifically focusing on vehicle state and mission planning, using user experience (UX) research methods to inform the design of AUV user interfaces to support the needs of science teams.  



2) PROPOSAL

a) All Projects

Statement of the challenge, why it is important

[bookmark: 3dy6vkm]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 future versions of MBARI’s AUV user interfaces.   

Relevance

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

      This project provides benefits to nearly all the four research themes in the strategic plan. Most notably though is exploration and discovery. As our fleet of autonomous systems grows to support further research and discovery, it must do so in a way that is extensible, limits operational overhead, and optimizes for tech transfer. 

[bookmark: _1t3h5sf]Does it relate to the Technology Roadmap? If so, please describe how. (See http://mww.mbari.org/oed/TechnologyRoadmap.pdf.)

  	Yes. As our autonomous platforms increase their persistent presence offshore it’s important for stakeholders to be able to quickly understand the state of the entire observational system, the providence of data, and have access to holistic mission planning. As more targeted sampling happens onboard autonomous platforms, it becomes even more important to convey appropriate vehicle state information and guarantee the necessary contextual data to make the observation or sample as efficient and as rich as possible. As more operations require multi-vehicle coordination, an investment in an effective user experience with our autonomous systems will provide a high return in years to come for both the human resources and also the scientific value of our observations. 

[bookmark: _4d34og8]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.)

  As all of life on earth depends on the health of our ocean, being able to effectively and holistically manage the tools we use to observe and measure our oceans is essential. 

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

First, the user experience researcher will work with MBARI science teams to identify their highest priority use cases and pain points experienced when operating the LRAUVs. This will be done through a combination of contextual inquiry field observations (i.e., riding along with science teams on LRAUV missions), follow-up interviews, and observing science team communication logs (e.g., reviewing Slack channel chat logs). Research fields notes will be used in combination will photos, video recordings, screen captures, and audio recordings of interviews (when permitted by study participants). 
· High priority use cases will be identified via these observations. We will then iterate upon them through interviews with science, operations, and engineering team members. 
· High priority pain points will be identified through field observations, communication logs, and interviews with science team members, considering both severity and frequency of issues.

Second, this project team will use the research findings from Phase 1 to ground a design workshop that will be used to generate design guidelines for the next version of LRAUV user interfaces. This will be a half or one-day time commitment. The user research team will share a summary of findings from the initial round of data collection and conduct a generative product-design style workshop with members of the science, operations, and engineering teams.

Third, this project team will work with a professional designer to produce user experience storyboards that guide the design of the next version of the LRAUV user interfaces that better support the needs and alleviate the pain points of science team end-users. The design specifications document will be driven by the design guidelines specified in Phase 2.

If time permits in Year 1, then the user research team will run evaluative user studies (e.g., cognitive walkthroughs and/or user studies with low fidelity user interface prototypes) to gather end-user feedback on the initial round of designs from Phase 3.

Engineering/Technology Development
  Based on the year one deliverables, the project will be able to determine future steps directly aimed at UI development and implementation within the LRAUV command and control interface.   

Marine Operations/Field Programs
   N/A   


[bookmark: _GoBack]Data

What data products will be generated?
[bookmark: 2s8eyo1]
   A minimal volume of data will be generated. The data that will be generated will largely be reports and statistical analysis of existing data. 

How will the data products be managed?

   Project library   

Describe data availability outside of the project team.

   Data will be limited to the project team with the exception of publications.

Describe data storage requirements.

   <10Gb

Anticipated Impact

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

   The project team and stakeholders   


b) Continuing Projects

  

c) All Projects: Specific Plans for 2020

Research Activities

In Q1 and Q2, the user experience researchers on this project will conduct field observations of science teams, using the LRAUV user interfaces, including follow-up interviews with those teams. They will also join the LRAUV Slack channels to observe other LRAUV communications for a broader set of missions. They will produce a report that summarizes the research findings, including a prioritized set of recommendations for which use cases and pain points for the LRAUVs from a science team perspective.
· The use cases will be captured in terms of what type of user is being supported (e.g., scientist, operator), what their goal is (e.g., monitor state of LRAUV so that they can decide if they need to intervene or leave it alone), high-level flow of events to reach that goal (e.g., logging into the dashboard, selecting which vehicle to monitor, etc.).
· The pain points will be captured in terms of where in the interaction flow the problem occurs, a problem severity score (e.g., minor nuisance, nuisance, major nuisance, catastrophic), and a problem frequency score. 

Together with the LRAUV engineering team, the user experience researchers on this project will conduct a design workshop in which the results of the initial study will be shared. The output of this workshop will be a set of design guidelines. This could include:
· Highest-level design goals (e.g., Make science teams more efficient and self-sufficient at running LRAUV missions without requiring deep engineering expertise) 
· A prioritized list of more concrete user stories: As a [role], I want [goal] so that I can [reason],  (e.g., As an LRAUV operator, I want to be notified of the truly critical system issues (and not others) so that I can act efficiently run LRAUV missions.)
· A prioritized set of devices that will be supported by this user interface (e.g., 4.7” iPhone displays)

Based on the design guidelines, we will flesh out several of the top interaction flows that support the highest priority user stories into narrative form. Then we will use this to work with an illustrator to produce storyboards of the LRAUV user interface in use by science and/or operations teams. 

Engineering/technology development

This project team will work with an outside services designer to storyboard out the design ideas generated by the workshop and design guidelines. On official ICA will be filed in 2020 using highly recommended artists and designers with whom Dr. Takayama’s team have had experience. For example, Kevin White for storyboarding (http://blog.umamidesign.com/about-artist/) and Sliced Bread for design implementation (https://www.slicedbreaddesign.com/our-work) 

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.  

  None. The team will rely on data from existing/planned field operations.    

Isotope Usage
[bookmark: _17dp8vu]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.

   
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.

   
Specific deliverables

· In Q1 data and pain point research from existing user experiences. What works, and what doesn’t. 
· In Q2, we will produce a report that summarizes the findings from the Q1 studies of MBARI science teams’ usage of the LRAUV user interfaces. The report will identify the high priority use cases for the LRAUVs and the current pain points experienced with the current user interfaces. 
· In Q3, we will produce a report of the user experience design recommendations for improving upon the LRAUV user interfaces.
· In Q4. we will produce user experience design storyboards to provide concrete user interface ideas for improving upon the high priority use cases and address the pain points identified in Q2.

[bookmark: _3rdcrjn]Milestones and required personnel (see personnel classification list for staff classifications)

Please note that MBARI is requesting minimal labor hours for this project and aims to support the research of Dr. Takayama and her team. Since there are no staff with UX/UI design experience in house, we’re relying on experts in the field to guide our design process. Additionally, a collaboration agreement exists between MBARI and Dr. Takayama. 
     

	2020 Project Start Date: 
[bookmark: 26in1rg]01/01/2020
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	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
	Q2
	Q3
	Q4
	

	Milestone Description
	Study science teams’ usage of LRAUVs
	Identify scientists’ priorities and pain points
	Provide UX design recommendations
	Produce design storyboards 
	

	Electrical Engineer
	
	
	
	
	

	Software Eng-Embedded
	50
	50
	50
	50
	Kieft (80)
Raanan (80)
O’Reilly (40)

	Software Eng-Info Eng
	25
	25
	25
	25
	Rueda (100)

	Mechanical Engineer
	10
	10
	10
	10
	Hobson (40)

	Mechanical Eng-Division
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	

	Associate Engineer
	
	
	
	
	

	Electrical Tech
	
	
	
	
	

	Software Tech
	
	
	
	
	

	Mechanical Tech
	
	
	
	
	

	Machinist 
	
	
	
	
	

	Divers
	
	
	
	
	



Budget justification

   Up to $18k for outside services for storyboarding and low fidelity UI demonstrations.   

Project team
· Brian Kieft
· Ben Raanan
· Brett Hobson
· Carlos Rueda
· Tom O’Reilly 
· Steve Haddock
· Leila Takayama (UCSC)
· TBD (PhD student from Technical University at Munich (TUM), supported by Leila Takayama’s 3yr fellowship - to be filled September 2019)
· TBD (PhD student UCSC - to be filled early October 2019)
· Sami Haddadin (TUM) 

Note that since the initial focus of this project is on the LRAUV UX, the majority of operators will likely be interviewed for a short time in order to solicit feedback. Those who are willing may be asked to beta test new features. 

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.

   Occasional visiting science office and/or LRAUV lab usage by our collaborators from UCSC/TUM

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.

   Any Paragon operations will be handled by captains on the project team. 

Risk matrix (development and infrastructure projects only)

	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	X
	
	
	X

	Low
	
	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.

   [Click here to enter text]   

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.

   No

Monterey Bay National Marine Sanctuary (MBNMS)

General Permit
[bookmark: _lnxbz9]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 http://mww.mbari.org/pco/permits/mbnms-2015-002_feb2015.pdf. Please see Mandy Allen for questions.

Is a permit with MBNMS required for your work? 

 No 

[bookmark: _35nkun2]SESAs (General map)
[bookmark: _1ksv4uv]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 https://sanctuarysimon.org/regional_sections/maps/mpaviewer/. If your work will be conducted in one of these areas, please indicate which area by number or name (zoom in to see names of MPAs).

   None

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. Please see Mandy Allen for questions.

Will you be collecting samples that require a permit?

   No

[bookmark: _44sinio]Will you be working in a State Marine Protected Area?

   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.)

   

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.

   

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
[bookmark: _2jxsxqh]We are keeping an inventory of acoustic instrumentation. The current list is posted here: https://mww.mbari.org/resources/2019_Proposal_Process/documents/mbari_acoustic_instruments_updated_july_2018_ver_12.xlsx. If you have or plan to use equipment that is not already on this list, please be sure to include that information here.

   



