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Performance Risk Model (PRisM)

* Integrate research and operational data from across NASA and
other collaborators.
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Performance Risk Model (PRisM)

* Integrate research and operational data from across NASA and
other collaborators.

* Translating domain knowledge to operationally relevant tasks and
missions.

* Answer questions for stakeholders.
* In this presentation we will show PRisM in action.
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Human System Performance Categories

Lower Extremity Cardiopulmonary Fine Motor Control
Lower-Body MIF Plasma Volume Fine Motor Control Test

Upper Extremity Sensorimotor Coordination Cognitive
Upper-Body MIF Tandem Walk Activity Board

2025 Human Research Program
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Sample Test Data

Description Sample Data

Distribution of test scores for both
preflight and postflight.

Assumption > - Postflight

The distribution represents the
astronaut population.

8

9

10

Preflight

Measured Performance Metric

2025 Human Research Program

H Reh h .reh . .
unter Rehm | hunter.rehm@nasa.gov + Investigators’ Workshop +



Individual Readiness

Definition Demonstration on Sample Data

Hpost

The level to which a crewmember is
RRtest = X 100 = 90%

prepared mentally and physically to Hpre
perform necessary tasks. |

Relative Readiness from Preflight S postflght
RR,... = 229ty 100
llpre

® ®

Measured Performance Metric

2025 Human Research Program + E 3 . +
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Task Performance

Definition Demonstration on Sample Data

The likelihood of successful

performance of a task by factors such as
efficiency or accuracy.

Probability of Significant 0. fii
Performance Decrement > Postlight

0.8-Upre

T'Pyo =1 _j fpost (x)dx
0

8 9 @)

Measured Performance Metric

2025H R hP
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Performance Thresholds

“We defined high risk as a

20% or greater reduction

In an endpoint because

that threshold was

associated with significant

performance decrements

In a ground-based analog

study that evaluated D
simulated EVA and egress

task performance.”!

1Scott, J. M. "Effects of exercise countermeasures on multisystem function in long duration spaceflight astronauts.
NPJ Microgravity 9, 11 (2023)." PMID: 367374419898566(2022).
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Performance Metrics

Individual Readiness Task Performance

Relative change from preflight Probability the task is completed
when they are the most prepared. without significant decrements.

Hpost 0.8-Upre
RR = X 100 — 1 _
LESE Unpre TPy =1 fpost (x)dx
p 0
* Hunter Rehm | hunter.rehm@ nasa.gov + 202?nc:sﬂggtgfs%e\ivgrksprzgiram + + e 12 +
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Sample Performance Data

Individual Readiness Task Performance

0.8XUpre
Aoyt = Hpost + 100 = 90% Pyy=1 —f frose () dx = 90.4%

pre

Preflight Preflight

0
v.

6
0.5
4

Postflight

o O
N (F8)

>
X
(98]
c
(]
()
>
= |
e}
(q0]
O
O
| -
[a

8 @ @ 2 8

Measured Performance Metric
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Human System Performance Categories

Lower Extremity Cardiopulmonary Fine Motor Control
Individual Readiness: ?? Individual Readiness: ?? Individual Readiness: ??
Task Performance: ?? Task Performance: ?? Task Performance: ??

Upper Extremity Sensorimotor Coordination Cognitive
Individual Readiness: ?? Individual Readiness: ?? Individual Readiness: ??
Task Performance: ?? Task Performance: ?? Task Performance: ??
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Human System Performance Categories

Lower Extremity Cardiopulmonary Fine Motor Control
Individual Readiness: 91.79% Individual Readiness: ?? Individual Readiness: ??
Task Performance: 94.15% Task Performance: ?? Task Performance: ??

Upper Extremity Sensorimotor Coordination Cognitive
Individual Readiness: ?? Individual Readiness: ?? Individual Readiness: ??
Task Performance: ?? Task Performance: ?? Task Performance: ??
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Human System Performance Categories

Lower Extremity Cardiopulmonary Fine Motor Control
Individual Readiness: 91.79% Individual Readiness: 99.93% Individual Readiness: 88.91%
Task Performance: 94.15% Task Performance: 100.00% Task Performance: 98.95%

Upper Extremity Sensorimotor Coordination Cognitive
Individual Readiness: 98.50% Individual Readiness: 57.90% Individual Readiness: 93.99%
Task Performance: 99.43% Task Performance: 0.08% Task Performance: 99.34%

2025 Human Research Program
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Application to Mission

Fine Motor Sensorimotor
Task D ipti L Ext it Cardi | ] Ext it C iti
ask Description ower Extremity ardiopulmonary Control pper Extremity Coordination ognitive

Communicate

status of systems

to mission 1 1
control

immediately post

landing.

2025 Human Research Program + 3 .
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*

Application to Mission

Task Description

Lower Extremity

Cardiopulmonary

Fine Motor
Control

Upper Extremity

Sensorimotor
Coordination

Cognitive

Communicate
status of systems
to mission
control
immediately post
landing.

Assemble and
don surface EVA
suitin Mars
habitat with help
of one other
crew member
immediately post
landing.

Hunter Rehm | hunter.rehm@ nasa.gov
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Application to Mission

Task Description

Lower Extremity

Cardiopulmonary

Fine Motor
Control

Upper Extremity

Sensorimotor
Coordination

Cognitive

Communicate
status of systems
to mission
control
immediately post
landing.

Assemble and
don surface EVA
suitin Mars
habitat with help
of one other
crew member
immediately post
landing.
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Task Description

Lower Extremity

Cardiopulmonary

Fine Motor
Control

Upper Extremity

Sensorimotor
Coordination

SN S LA el i/ N

Application to Mission

Cognitive

Communicate
status of systems
to mission
control
immediately post
landing.

IR:88.91%
TP : 98.95%

IR : 93.99%
TP : 99.34%

Assemble and
don surface EVA
suitin Mars
habitat with help
of one other
crew member
immediately post
landing.

Hunter Rehm | hunter.rehm@ nasa.gov

IR:91.79%
TP :94.15%

<=

IR:88.91%
TP : 98.95%

IR : 98.50%
TP :99.43%

2025 Human Research Program
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Application to Mission

Task Description

Lower Extremity

Cardiopulmonary

Fine Motor
Control

Upper Extremity

Sensorimotor
Coordination

Cognitive

SN S LA el i/ N

Final Score

Communicate
status of systems
to mission
control
immediately post
landing.

IR:88.91%
TP : 98.95%

IR : 93.99%
TP : 99.34%

IR: 88.91%
TP: 98.95%

Assemble and
don surface EVA
suitin Mars
habitat with help
of one other
crew member
immediately post
landing.

Hunter Rehm | hunter.rehm@ nasa.gov

IR:91.79%
TP :94.15%

<=

IR:88.91%
TP : 98.95%

IR : 98.50%
TP :99.43%
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Application to Mission

Task Description

Lower Extremity

Cardiopulmonary

Fine Motor
Control

Upper Extremity

Sensorimotor
Coordination

Cognitive

NN &7/ ™\ el ety

Final Score

Communicate
status of systems
to mission
control
immediately post
landing.

IR:88.91%
TP : 98.95%

IR : 93.99%
TP : 99.34%

IR: 88.91%
TP: 98.95%

Assemble and
don surface EVA
suit in Mars
habitat with help
of one other
crew member
immediately post
landing.

Hunter Rehm | hunter.rehm@ nasa.gov

IR:91.79%
TP :94.15%

+

IR:88.91%
TP : 98.95%

IR : 98.50%
TP :99.43%

2025 Human Research Program
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IR : 93.99%
TP :99.34%

IR:57.90%
TP : 0.08%
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. a. . . Fine Motor . Sensorimotor -

Rehearse

docking and

grappling

maneuvers using 1 1
the robotic arm

onthe ISS. That

is, use ROBot-r.

2025 Human Research Program + 3 o
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. a. . . Fine Motor . Sensorimotor -

Rehearse

docking and

f’n’ Zﬁs L’ ";'grs using IR : 88.91% IR : 93.99% IR: 88.91%
. TP : 98.95% TP :99.34% TP: 98.95%

the robotic arm

on the ISS. That

is, use ROBot-r.
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. a. . . Fine Motor . Sensorimotor -

Rehearse

docking and

f’n’ Zﬁs L’ ";'grs using IR : 88.91% IR : 93.99% IR: 88.91%
. TP : 98.95% TP :99.34% TP: 98.95%

the robotic arm

on the ISS. That

is, use ROBot-r.

Next Steps:
e Check if the Individual Readiness and Task Performance scores are correlated with ROBot-r data.
* Test other ways of calculating the final score.
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Mission Performance Dashboard

Mission Day Selection

Current Mission Status Individual Readiness Task Performance

Day 150 of 422 90.0%

Cruise to Mars - Microgramty M A
b o ogramity Average across all tests Average success probability

Indnvidual Readiness Task Performance

Current Tasks

Operate communications system, manually, to

Cardiopulmonary
receive transmission from MCC. : mg ardiopu Y

Success Probabdity

Operate communications system, manually, to
transmit message to MCC. : mg Upper Extremity Fine-mo ontro Sensorimotor Coordination

Success Probabslity s p P .

NG

Speak with other members of the crew
concerning technical and task-related topics : mg

Success Probabsiity

2025 Human Research Program
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Future Work

* Develop appropriate validation of PRisM
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Future Work

* Develop appropriate validation of PRisM

* Improve input data
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Future Work

* Develop appropriate validation of PRisM

* Improve input data

* Implement a system for trading on countermeasures
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Future Work

* Develop appropriate validation of PRisM

* Improve input data

* Implement a system for trading on countermeasures

* Investigate the use of GenAl in performance modeling
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Thank youl
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