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our project focus

Design a planning tool to
improve the speed In which
scientists analyze data and plan
robotic recon activities
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Interviews
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other research
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themes

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

2. Ongoing local problem solving required
Immediate communication

3. Specialized tools created fragmented
planning workflow

=
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theme 1:
scientists were not able to communicate
in a language engineers could use

engineers did not always understand
what scientists requested

science instrument

visioner sequencer
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understanding constraints

“Scientists think everything
IS possible all the time.”

-Phoenix Instrument Sequence Engineer
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tension hetween roles 1

“I'd like to say that
everyone was competent,
but that’s just not the case
sometimes.”

-Phoenix Instrument Sequence Engineer
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difficulty planning 1

“They knew that they
[expletive deleted] at PSI, and
they would tell us that.”

-Phoenix Tactical SPI
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constraints not communicated

“How long it takes to turn an instrument
on would constantly change and that
information didn’t get out to all forty
people that could be building a plan.”

-Phoenix Tactical SPI
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hard to understand intent

Science Lead

-facilitate science meetings?
-understand "why" things
were decided upon

-4+—— discuss science goals —

Science lead who

I developed the
plan is not always

available
weoplan | 8 g0 back
scientists really Wil Gl
want? wa

yinto Sequence




cross training

orne

We asked for your input
on software requirements
(sorry, hands tied)

N

Go to engineering school

PI

- “Heart & soul of
MER” [mission]
- Bridge between
science and engr.
- Does not use

| speak your
language

Management

Instrument
POLs

We would love
to stay longer

JPL Software Engrs.

Go to science school



hard to understand intent

“Do the students’ requests get
better over time?”

“Absolutely.”

-CMU machine shop foreman
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design implication:

visualize constraint information in a way
that is easy for scientists to understand
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theme 2:

ongoing local problem solving required
immediate communication

science instrument
visioner sequencer

many tools for communication
it is possible to miss messages 1
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remote communication challenge 2

“It was frustrating because you
knew there was someone who
could answer your question
right away, but they weren’t
available.”

-Phoenix Instrument Sequence Engineer
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teleconference loop

Tagup Meeting
-share updates &
big picture view
-scientists may
attend

e

SOWG and
Activity planning
(see "SOWG")
-scientists attend

Trigger: Downlink arrives
Intention: create plan for next sol

PUL searches for
Id sequence in
Cauill

Quill search is "not great”

PUL creates new
sequence (see

“sequencing")

Don't always pay attention
o all day telecon

Operations and
engineers remain
on Telecon line in
case of guestions
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many communication tools

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

-Phoenix Lead Tactical SPI
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sharing contextual information 2

“Visuals helped a lot when they
were there.”

-Phoenix Lead Tactical SPI
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i image should be of underside, fill the frame, no shadow
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design implication:

incorporate communication tools within
planning for rapid troubleshooting
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theme 3:

specialized tools created fragmented
planning workflow

Mission ready tools did not
support entire planning workflow

science instrument
visioner sequencer
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homemade tools
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tool switching

‘ Map Gen

RSPV

html VNC
view

aestro

hyper
drive

webcam feed

rose
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generic tools

PRIMARY MISSION

Restricted Power
Interaction Limit (ISEs)
...

Sampling Interop .

Surface Imaging .

Doc clean scoop and
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no standardization

RA IDE [Edit]

Summary. - - 2008-06-26 01:32:59 GMT
Last Updated: - 2008-06-26 04:34:58 GMT
General overview

Tosols RA activities consisted of delivering a sample to WCLO, a first time activity. Post deliver
then moved to the acquire sample site and a RAC image taken. The scoop was then moved to th
ws followed by RA actuator characterization at an azimuth pose p from the sol 4 run of the sam
SSP - Strategic Sci Planr [Edit]

Summary. - 2008-07-09 13:20:34 GMT
Last Updated. - 2008-07-09 13:22:02 GMT

PLAN:

strategic_sol45_primary_vl

APF:
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design implication:

enable planning tools to evolve with the
mission
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robotic recon

1. Advance field survey
2. Surface data vs. orbital data
3. Maximize crew productivity




primary bottleneck is science operations

“There are competing pressures to analyze
new data vs. generate next plans.”




project timeline

robotic

team comes recon final
to NASA field test presentation
May 24th June 14-26 at CMU
May June July Aug
brainstorming
: : O
and ideation
iterative design N
user testing oo
development (D

documentation D
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robotic :
team comes recon final
to NASA field test presentation
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brainstorming
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design directions

1. support communication between groups for
troubleshooting

2. create a tool to help speed up data analysis

3. explain constraint information in a way that
scientists can understand
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