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@' Purpose of this presentation ;Ef/\

* Informational briefing to highlight the following
* EVA Mission System Software (EMSS) Initiative

 EMSS is a cross-organization team focused on integrating cross-
organization software in the planning, training, execution, and exploration
phases of ISS and Artemis EVA operations

* Integration across NASA Orgs and Centers

* EMSS personnel span JSC, Ames, Goddard, and the broader scientific
community

* Incorporating the Exploration Science mindset (and
associated data handling needs) to EVA execution
* Plan/Train/Fly Flight Control Mantra now includes Explore
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EVA Flight control structure ST
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. Plan: A way to generate consensus
across the team/community

. Train: A way to teach the crew what
they're going to do days/weeks/months
before the activity

. Fly: A series of steps to follow on the
day of the activity

. Explore: Explore-phase depending on

PMries_sion l[\)ﬂl:;;?fn E/ﬁ:;on what content is recorded along with the
procedure
WHAT QUESTIONS PERSIST THROUGHOUT EVA?
WHERE ARE WE? WHAT ARE WE DOING? WHAT ARE WE LEARNING?

EMSS initiative is making software that helps address the where, when, why questions that is ultimately
beneficial to both Ops and Science endeavors throughout the Plan/Train/Fly/Explore Structure




@’ Considering Mission Ops - Apollo context ¢

(A) Video footage from the lunar surface

(B) Transferred to Polaroid still photography

(C) Collated into panoramas

(D) Overlaid with precursor imagery to estimate crew
location and facilitate scientific interpretation

(E) Images were compared with other map products

(F) Synthesize and articulate real-time science
priorities that were passed along the chain of
command to impact crew behavior

(G) Estimates of crew location were indicated using
icons moved manually on a map alongside
operations relevant data such as clock time and
event markers

(H) Information shared among the flight team via
Main display 2 in the Mission Operations Control
Room (MOCR)
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Apollo 50+ Years Later

Horizontally Integrate Disparate Data sets via time
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Apollo in Real Time
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Linking scientific data to mission ops Vi

o Publications
*ﬁ_}" WedDec131972 11252AM e

Apollo 17 - 146:40 - 154:40 V2 o » Geology Sample Information - Bag: 469

e
? ~ Sample 70019
L~ ® Sample Information
$radl ¥ , R ” 610 u
a4
: y X g0l . 3
Lir
1

“—
. LA .

- m,

it TR - Sample Photography

-

147;19,52;22

Curation

Integrated Mission Context links the moment data is generated
in the mission to all subsequent advancements with that data
during and after the mission
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@ Geographic Information System Infusion ;/

Map planning products

\WHERE ARE WE?

Scientific map data

* Leverage existing Geographic Information b T i T

Systems software capabilities

* Produce relevant EVA Traverse visualization
and coordination capabilities

* Future integration with mission planning to
integrate where we hope to be on EVA with ; o
where we actually are during execution : t ——

* Answering this question is a core way to
inject scientific interest/objectives into the
mission

EMSS Status: In early concept development Operations and Scientific data on maps
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Procedure Drafting and Execution

\WHAT ARE WE DOING?

EVA timeline creation via modern timeline tasking
approach

Improved change management
Establishing structured data for EVA procedures

Currently focused on ISS EVA with an eye to Artemis (e.g.
Mimic the output of MS Word process)

Creating procedures that are both human and machine
readable (this could perhaps replace "establish structured
data for EVA procedures")

Write once, export to digital collaboration systemes,
mission procedure systems, head-up displays, print, etc.

Working with these details gets us data formatted in a
way that gives context to the mission

EMSS Status: In Active development
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Maint 5 - ESP-2 Spare FHRC Removal (00:50)

FHRC Move to P1 >

IV/SSRMS/MCC

EV1 (Kayla) (crewA)

EV2 (Drew) (crewB)

1. For FHRC R&R, the SSRMS would have been
configured during EVA 1, however this is a good
skill for crew to practice. Previous EVAs also
vented the spare FHRC QDs, removed stinger
caps and released the stinger bolts.

2. Note that there are also 2 NZGL caps not
included in this run due to NBL FSE inferences.

Stinger Bolts
(25, 15)

COMMENT

RELEASE FHRC STRUTS (00:15)

1. PGT[B7, CCW2, 30.5]
(255 ft-Ib, 30 RPM, MTL 30.5) - 6" wobble

2. Release port launch support strut bolt from FHRC
(not FSE end). Expect 13-15.5 turns.
Turns:

3. Rotate strut aft. Use long wire tie [SSJ1] to secure
around FSE handrail

4. Release starboard launch support strut boit from
FHRC (not FSE end). Expect 13-15.5 turns. 2" ext
or ratchet is required due to interference with
spare UTA.
Turns:

5. Rotate strut aft. Use long wire tie to secure around

FSE structure

PREP STINGER (00:15)
6. Open MLI flap on aft of ESP-2 FHRC

7. Remove (2) FQD caps from FHRC Stinger. Stow
in Crewlock Bag #1 (on Fish Stringer)

8. Verify Stinger bolts are released and QDs
removed

9. Close aft ML! flap

10. If necessary, relocate Crewlock Bag #1 to ESP-2

zenith HR 8023._Stow using external RET

Translate to ESP2 forward edge. Open MLI flap
covering FHRC Hose Box QDs and forward BAX
bolts. Releasﬁistraps on MLI and tie off to
handrails

Uncommanded motion of the SSRMS can
happen at any time. Typical uncommanded
motion is 12" or less, but could be up to 22". Do

not use the SSRMS such that 22" of motion in

ures view
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Horizontally Integrated Data ?EA\

ISS EVA Operations Interface

WHAT ARE WE LEARNING?

* Operations and science data integrated T vt
view [on2 [ons | | [ oo Jons [one |
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* Decoupled from source systems (RISE2, p BN Al A ziz5m:::gz;ﬂf;i‘a:;fx:;;i*::;,z;ml::pm.'::;:s:;:f:és:v:az%qv,
NBL, ISS, Artemis) g™ i

* Treat all data as time-series data

— Record capture-time of non-time-
series data to put it in context during

analysis
— For Example: K M
® Engi nee rl ng/SUit data a . ) 2 I égross/salup P4 Adapter Plate Relocate + P4 LTIOW
H il Egress/Setup P4 Adapter Plate Relocate + P4 Li-lon & DCSU Bolts

* Human health and performance data
* Audio/Video/Imagery

EMSS Status: In Active development

This document does not contain information subject to U.S. Export Control Laws.



Conclusions and Next Steps ;6/\

EMSS Initiatives
(Current)

WHERE ARE WE? WHAT ARE WE DOING? WHAT ARE WE LEARNING?
VX A RN————, ) ()
Software | "tve.. e . .

001‘0. ................... Collaborative Operations
e*Cboﬁég .......... Data Activation

Maestro

EMSS Team is establishing core capabilities to address these three questions as well as
understanding what it might mean to share data between these systems

EMSS Initiatives
(Future)

As the EVA flight control team is built, target more specifically the workers in those
consoles and pull data from the relevant data sources to ensure those who need it,
have it to successfully plan, train, fly, explore

Incrementally add other systems to the EMSS ecosystem to meet the needs of
Artemis Flight Operations
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Imagine if the Artemis crew, science
team, MCC team, and members of the
general public all used the same system
to experience humanity’s return to the

Moon.

# Michael Collins @
1 ;:: Happy 51st anniversary of the moon landing! Follow the whole mission at

- my favorite!
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