Asynchronous geological exploration
operations at the HI-SEAS planetary surface
analog mission simulation in Hawar'i
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Time Delay = Need
Autonomous Crews

Image Credits: NASA
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¢ ”Demonstrate autonomous crew operation capability.”
“Explore landing sites of interest for extended durations.”
“Conducting high priority science benefiting from human presence.”
“Characterizing human health and performance.”

“Demonstrate extended crew mobility and habitation systems.”
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To mitigate risk on long-duration,
high-latency missions via:

* High-fidelity mission profile and
environment.

* Site that allows both crew
isolation and easy access year-
round.

* Astronaut-like crews.

* Tracking crew cognitive and
team performance through
collaborative field tasks.
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HI-SEAS Missions HI-SEAS
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Site Geologic Overview

M;aun—[a' Loa (2500 m)
Vo Distused quarry
.~ Pahoehoe and ‘a‘d ;
flows from mid 1800s

. Skylights, lava tubes,
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Crew Training
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40 minute
two-way delay

CAPCOM
In Habitat b




Geological Exploration

asks

NESF 2015

*Team oriented
* Progressive
* Quantifiable metrics

* Compare with control
and across missions

*Given every 2 weeks

* Specify ‘What’ not
‘How’
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Volume of . Explore vicinity o

habitat and exercise

Spatter cones . 4 planning/GPS skills.
feature :
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Use pit craters and
road cut to draw cross
section.

Geologic Cross-section of the Cinder Cone
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Tumuli exploration

* Measure size and
characterize

morphology of tumuli
features.
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I_a Vd tu b e Measure and identify

accessibility of skylights
and lava tube systems.

Cross Section 1 Area =
__Lava tube 1, geological azimuth = NNE 5deg, distance from entrance = 5m
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Identify safe skylight.
Create evacuation plan.
Execute evacuation.
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Improvise.
Repair Equipment.

. ] S

Figure 12: 3D printed T-joints for helmet
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Crewmember repairs EVA suit backpack. Figure 13: Completed helmet
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C Fe\W- | e d P rOJ e CtS | * Develop a hypothesis to

test and plan EVAs to

collect data.
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Planned vs. Actual EVA Traverses

MI-SEAS
-

Figure 1: Planned route on the left (a), actual route on the right (b)
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Do YOU want to
collaborate with HI-SEAS?

g fO rwa rd L | et us knw!

ava tub geophysms study
durmg 12 month mission.

More missions during 3
'NASA grant from
2016-2019.

Continue to study |
autonomous crew EVA
operations on high- Iateney,
long-duration missions.
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The
HI-SEAS
Habitat
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