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PROJECT OVERVIEW Lunar Exploration
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PROJECT OVERVIEW Lunar Exploration
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PROJECT OVERVIEW Robotic Reconnaissance
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Advance field exploration

Improve science return
Reduce operational risk

Improve crew productivity
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PROJECT OVERVIEW Planning Process

Science Team
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PROJECT OVERVIEW Planning Process

Jim And?r
Science Team Engineer
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PROJECT OVERVIEW Planning Process

Science Team Engineer Flight Team
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PROJECT OVERVIEW Planning Process

Jim Andy Donna
Science Team Engineer Flight Team
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PROJECT OVERVIEW Planning Process

“Take an image of this ridge.”

“Is that what you wanted?”

“No, a little bit to the right.”

“Is that better?”

“See where my hand is? Take it there.”
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PROJECT OVERVIEW Focus

Help scientists clearly communicate thelr
planning goals to flight operations.
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PROJECT OVERVIEW Timeline

Spring Team
semester arrves Final
begins at NASA presentation

Jan Feb Mar Apr May Jun Jul Aug
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RESEARCH Methods

Interviews
Contextual Inquiries

Related Literature
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RESEARCH Domains

Phoenix Lander

Mars Exploration Rovers (MER)

Mars Desert Research Station

CMU Machine Shop
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RESEARCH Key FIindings

1. Scientists were not able to communicate in a
language engineers could use
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RESEARCH Key Findings
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“Scientists think everything
Is possible all the time.”

- Tactical planner, Phoenix
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RESEARCH Key Findings

2. Ongoing local problem solving required
Immediate communication
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RESEARCH Key Findings

“You don’t have the time to look
in twenty different places to
find out if you’ve been
communicated with.”

- Lead tactical SPI, Phoenix




Research

RESEARCH Key Findings

“Visuals helped a lot when
they were there.”

- Sequence engineer, MER
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RESEARCH Key FIindings

1. Scientists were not able to communicate in a
language engineers could use

2. Ongoing local problem solving required
Immediate communication
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VISIONING Process

Brainstorming
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VISIONING Findings from the Field Test

Science and Flight Teams plan in
different languages

Context of the map is important

Science Room discussion is not
transferred into the plan
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VISIONING Design Goals

Create a tool that will allow the scientists to
generate plans

Contextual information of the map is important
Focus on data, not instrument settings

Capture science goals within the plan
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ITERATIVE DESIGN Paper Prototyping

Conclusions
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ITERATIVE DESIGN Digital Prototyping
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ITERATIVE DESIGN Digital Prototyping
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ITERATIVE DESIGN Interface Features

Flield of view visualization
Activities list
Tool bar

Notes field
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ITERATIVE DESIGN Field of View Visualization
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ITERATIVE DESIGN Field of View Visualization
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ITERATIVE DESIGN Field of View Visualization
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ITERATIVE DESIGN Activities List
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ITERATIVE DESIGN Activities List




ITERATIVE DESIGN Activities List

Research Visioning Iterative Design

activilies

Gonclusions
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ITERATIVE DESIGN Tool Bar
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ITERATIVE DESIGN Tool Bar




Iterative Design

ITERATIVE DESIGN Tool Bar

drag a point
to the map

via point

panorama

microsopic
imager
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ITERATIVE DESIGN Notes Field
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ITERATIVE DESIGN Notes Field
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ITERATIVE DESIGN Notes Field
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ITERATIVE DESIGN Operational Readiness Tests

Goals

- lest In context

- Determine if science goals are
being conveyed to the flight team
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ITERATIVE DESIGN Operational Readiness Tests
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ITERATIVE DESIGN Operational Readiness Tests
~y

Science team

Flight team
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ITERATIVE DESIGN Operational Readiness Tests

Results

- Intuitive and easy to use

- Field of view visualization
successfully conveyed instrument
constraints and observation
goals

- Notes field successfully
communicated planning goals
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CONCLUSIONS

Jim Andy Donna
Science Team Engineer Flight Team
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CONCLUSIONS

“Take an image of this ridge.”

“Is that what you wanted?”

“No, a little bit to the right.”

“Is that better?”

“See where my hand is? Take it there.”
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CONCLUSIONS

Donna
Science Team Flight Team
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CONCLUSIONS Future Directions

Hypothetical planning
Data context and analysis

Collaborative decision making
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