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Hawai'i Space Exploration Analog and Simulation



Why HI-SEAS?

To mltlgate r|sk on Jong duratlon hlgh Iatency
missions via: % e R e Ty

[ g ngh fldellty mission proﬁle and envwonment
* Site that allows both crew isolation and easy access year-round.
e Astronaut-like crews.

* Tracking crew performance through collaborative field tasks.

Credit: Daily Mail



Current Status

Master Logic Diagram

Risk of Performance Decrements Due
to Inadequate Cooperation,
Coordination, Communication, and
Psychosocial Adaptation within a Team

Behav. Crew Teamwork | | Communictn. | | Psychological Mission Sleep . Individual
Competency | | Diversity | |Capabilities Delay Stressors Duration Deficiency | |Scheduling| | Autonomy Mental
Training (1) 2) (3) 4) (5) (6) 7 (8) 9) Health (10)

Social Monotony
Workload
NASA SKG's
Page No. 35 CR-HSRB-14-018-R1 SK/August, 2015

https://humanresearchroadmap.nasa.gov/Risks/risk.aspx?i=101




Or to put it more simply...

How NASA Will Keep Astronauts From
Going Stir-Crazy on Long Space Missions

Credit: NBC



Why Mauna Loa?

: ; « Isolated yet accessible yea -
~ round
~  +High elevation (2500 m)
= = little vegetatiOn
. Dlsused quarry site

. Basalt rock similarin -
- composition to Mars rock

o * Many geologlc features:

9 scoria ramparts, vents
_ pits, skylights, lava - reAs - L. . e
_tubes, lava: channels
tumull shatter rmgs SeL e e  a
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HI-SEAS overview video
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Sensors 2 Smart Hab

UILA / HI-SEAS Systems Monitor (Aloha._.)) View: [dashboard] [sensors] [cam] 2015-01-13 @ 6:33:40
POWER

Battery A: generating

a2 0.02 kW

H2 FC A: 930.00 psi  consuming

H2 FC B: 920.00 psi 0.60 kW

H2 FC: Automatic - Manual Ao B

WATER

- 865 902 4.602

gallons % full volts

. 18:03
HST

K 0.00
inches
‘ % SWbS

8.80

HUMID WIND
- . ) ) ) I e {
Tap/Click any numeric values or CO~ sensors for graphs. Hawai'i Space Exploration Analog & Simulation HESEAS
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Crew

Selection

o

* Using NASA

standards ' /
* Look for skillsets : g
and psychological | ek ( F

compatibility
* Prefer

demographic ¥ ,

balance

* There is no

“perfect
astronaut.”

. Credits HI-SEAS
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HI-SEAS Missions HI-SEAS

HI-SEAS.ORG

crews of 6 living and working in isolation with semi-autonomy
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Geological Exploration




40 minute
EVAS two-way delay

Credit: HI-SEAS
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Skylights at HI-SEAS
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ava Tube
aves

Credit: HI-SEAS




This is the first portion (Section 1) of the lava tube which we would use
during a solar flare exercise. After a steep descent, the floor is remarkably
smooth, much easier to move around on, and is capable of supporting
shelters. The first skylight marks the end of this section.







Ground Truth







LiDAR Flythrough Video




OVeraH Lessons

K Crew ground dlsconnect

. Th|rd quarter syndrome we
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[72Y President Obama
. EEEE

Congrats to NASA and the scientists taking us a
step closer to Mars. Now enjoy Hawaii and get a
shave ice!

Mars simulation ends after a year on Hawaiian mountain

Six scientists who lived for a year inside a dome in Hawaii emerged from the
experiment.

usatoday.com

2000 7188 E & EABBOLS

AM - 29 Aug 2016
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Brian Shiro —

bshiro@hawaii.edu -

http://hi-seas.org
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Downstairs

Storage
Re;sqpply

| t]
/ Kitchen
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Common Workspace

Exercise
Area
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Upstairs

€& PACIFIC DOMES

Credit: HI-SEAS



Ground Penetrating Radar
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Associated Astrobiological Work to
Characterize Habitability

RN
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Goals: o stuay seconaary: R
ninerals to gain insights into

,
ulds (pH, temperature) and
micronial poepulations in
[errestrial caves.

* Field X-ray Fluorescence (XRF)
chemical analyses

e X-ray Diffraction (XRD) and
Evolved Gas Analysis Mass
Spectrometry (EGA-MS)
mineralogical analyses

* DNA sequencing to understand
the microbial populations




