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Behavioral Health (BH) and Performance Risk Approach Plan

Risk Characterization / Formulation

CM Development/ Evaluation

BH-109: Characterize in-mission and
long-term effects of long-duration
spaceflight on behavioral health and
performance.

o« &

1 | Impacts of exploration
spaceflight on in-mission and
long-term behavioral health
and performance: BHP Ops by
2031 (interim), 2034

HRR Knowledge Gap

BH-201: Identify indicators, measures, and thresholds, to inform semi-autonomous behavioral health and
performance monitoring @
@ Recommendations to inform crew selection for Mars: BHP Ops by 2027 (interim), 2034 %%
Recommendations for semi-autonomous monitoring system, integrating relevant measures and Q
evidence/threshold-based guidelines for countermeasures: BHP Ops by 2031 (interim), 2034 @5

BH-202: Identify evidence-based design recommendations for habitat/vehicle interfaces, to mitigate impacts
to behavioral health and performance P "
@ Recommendations to inform habitat/sub-system design: HMTA by 2027 (interim), 2034 Q b %ﬁ%

BH-203: Develop, test/refine, and validate countermeasures to support behavioral health and performance for
future exploration missions

@ Behavioral health training curriculum/modules: BHP Ops by 2031 @

@ Countermeasures for in-mission social support: BHP Ops by 2031

Family and crew social support toolbox to enable post-mission re integration: BHP Ops by 2031 Q

Validated countermeasures to support behavioral health & performance: BHP Ops by 2034 @i

BH-204: Identify, test and refine therapeutic interventions for treating adverse behavioral outcomes
associated with exploration missions

@ Therapeutic interventions to treat adverse health outcomes: BHP Ops by 2031 (interim), 2034 @ @
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Earth Independent Human-System Operations (EIHSO) Risk Approach Plan

Risk Characterization / Formulation CM Development / Evaluation
EIHSO — 102: Characterize EIHSO — 202: Develop and validate monitoring countermeasures of human-system performance (procedure execution,
human-system performance anomaly resolution) during increasingly Earth-independent operations (e.g. communication delays)
impacts due to increasingly ] ] o o |
Earth-independent missions 2 | Recommendations for semi-autonomous monitoring dashboard: BHP Ops, FOD by 2031 (interim), 2034 Q @i
(e.g. communication delays)
o || and determine indicators of EIHSO — 203: Develop & validate candidate requirements for design of vehicles, habitats, interfaces (e.g. displays for
® || meaningful change to enable complex info presentation, fine motor decrements) to support increasingly Earth-independent operations
O || mission objectives ] _ o Y
% 3 | Recommendations to inform habitat/sub-system design: HMTA by 2027 (interim), 2034 @ © I\
g 4 | Guidelines, multi-modal methods to mitigate touch screen manipulation decrements: HLS by 2027 (interim), 2031
E N
(o) 1 Impach of increasingly EIHSO — 204: Develop and validate countermeasures to enable human-system performance (procedure execution,
c earth-independent decisi t) for i ingl hind q
\ mission operations on ecision support) for increasingly earth independent crews
5 | Task simulation tools for anomaly resolution and decision support under communication delays: FOD by 2031 Q
(14 human-system
% performance: FOD, MCO 6 | Procedure execution guidance & requirements under communication delays: MCO, FOD by 2027 (interim), 2031 @
by 2027 (interim); update . . . . . o Y
2034 7 | Recommendations: personalized, adaptive training regimens/platforms: BHP Ops, FOD by 2031 (interim), 2034 @
@ %}%% W' EIHSO — 205: Develop and validate countermeasures to enable safe human-robot interaction
8 | safe human robot interaction guidelines and countermeasures: FOD by 2031 (interim); 2034 @
LEGEND: Q Isolation %ﬁ;ﬁ%lss @i Artemis l_l Commercial Freeflyers/PAM M2M Deliverable
TIMELINE: la 3a 4a 6a l 2a 4b 5 6b 7a 8a 1b 2b3b 7b 8b
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fi_([;\;ugslmﬂlms

Risk Maps to ESDMD-1002 through 1005




Injury Due to Dynamic Loads (DL) Risk Approach Plan

Risk Characterization / Formulation CM Development/ Evaluation
DL-101: Characterize the true injury risk during dynamic phases of DL-201: Determine injury assessment reference values (IARVs) for
crewed vehicle operation. expected injuries.
W) /s £
a v ol [ H ¢ o A
3
o 1| Trueinjury from crewed vehicle operations — OCHMO 2026 3 | Tools to predict injury for early Lunar landing/traverse — HLS,
=) (interim), 2034 EHP 2028
o
9
g DL-102: Characterize the effects of spaceflight hazards and individual DL-202: Develop standardized approach for individualized monitoring
\¢ characteristics on injury risk. and modeling during dynamic phases of crewed vehicle operations
W) /s £
g:: H & el /A H v ol A
T 4 | Personalized tools to predict injury for Lunar landing/traverse
2 | Effects of spaceflight hazards and individual characteristics = [l Ealr odk s
— OCHMO 2026 (interim), OCHMO 2034 5 | Validated personalized tools to predict injury for Mars
landing/traverse — HMTA 2034
LEGEND: %ﬁ% ISS J"I Commercial Freeflyers/PAM ;@i‘iArtemis ﬁ Drop tower/sled Lunar Deliverable M2M Deliverable
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Team Cohesion and Performance (Team) Risk Approach Plan

Risk Characterization / Formulation

CM Development/ Evaluation

Team-101: Characterize the key
threats, indicators, and evolution of
the multi-team system under shifting
autonomy, for exploration missions

1 | Impacts of exploration mission
characteristics on multi-team
system performance: FOD, BHP
Ops 2027 (interim); update 2034

qQ ¥ el /i

HRR Knowledge Gap

Team-201: Define indicators, measures, and thresholds, to inform semi-autonomous monitoring of team
functioning and performance ©
@ Interim recommendations to inform crew composition for Mars: BHP Ops by 2027 (interim), 2034@%%
Recommendations for semi-autonomous monitoring system, integrating relevant measures and
evidence/threshold-based guidelines for countermeasures: BHP Ops by 2031 (interim), 2034 @ @‘Jk

Team-202: Inform design recommendations for habitat/vehicle interfaces, to mitigate impacts to team
functioning and performance © )
@ Recommendations to inform habitat/sub-system design: HMTA by 2027 (interim), 2034 Q S e

Team-203: Develop, test/refine, and validate countermeasures to support team functioning and performance
during exploration missions
@ Countermeasures for maintaining team functioning & performance: BHP Ops by 2031 Q

@ Countermeasures for within-crew social support: BHP Ops by 2031 @

Team-204: Identify, test, and refine monitoring approaches and countermeasures to address the multi-team
system, for exploration missions
Measures & Countermeasures for multi-team system: BHP Ops/FOD by 2031 Q

Validated measures and CMs for multi-team system for Mars: BHP Ops by 2034 @ @i 4
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