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EXPLORATION MEDICAL CAPABILITY

Overview of Work

IMPACT

e IMPACT Run

* Tableau

* Design Guidelines Document

Long Duration Foundation
» Concept of Operations Icon Study

Other Exploration Medical Capability

e SharePoint Redesign
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1
Desktop - IMPACT-Run
: ors. Manages run-time Loy
w Eiﬂlfﬂ? mﬂlmﬁﬂiﬁtﬁﬁ execution of simulations o
and data sources of "— 1"l and optimizations and =5
IMPACT simulations performs calculations for éRC >
L post-processing .
A . Tableau post-processing
Request Repository Visualizes results of
Cutput database captunng snﬂula?f:lun:i far more
results of simulations and «—p Ciiective analj‘,fSJE and
»| input data that produced produces graphics, tables,
them charts for reporting Eeports
Loaghey
IMPACT-MD o= I 4SC =
f’r:ggzsa?zﬁg‘;?;m for “Long Duration Lunar +
resources (and théir | ;‘E?EE Ops Sﬂﬂgfsﬂl;g;; Model
P T ity peiclosen et | JSC
Pl |dent|f3_,r_r_eq1;;|remt_ants or
capabilities that are
1SC oy met/unmet by a particular .
o choice of resource set Includes lunar surface ops (LSO)




EXPLORATION MEDICAL CAPABILITY

OVERVIEW

IMPACT Run

About

02 - Projects

e User selects studies and runs for later visualization in

Tableau

Responsibilities
* Design concepts

* A/B Test plan assistance
* Scheduling participants
* Usability note taking

Analysis of Results

IMPACT Run ©.2.1 running on hrp-head.cluster {Linux) **** Development Emvironment **** x

File  Help

-

IMPACT Run 0.2.1

fScenario?-MissionTrades-Demo-072021 Browse for Request.csv. .

Request Folder /hrpfimpact/Share/d

¥ Reguest Information

r with a fixed medical set for t

Reque h, number of EVAs and Crew ger
RequestName = Scenario?
RequestType = SCENARIOT

RequestTypeDesc = Mission Trades

nbert

Health and Safety. POC: eshchief@

ption = Perform Mission Trades on Mission Le
MissionTrades-Demo- 072021

¥ Studies
SelectiDeselect All
| Selected Run count Study Name Type Description

W 1of1 AllFemale CMPDR All female crew (@)

¥ 1efl CMPDRAM All mali erew (4)

v 1of1 CMPDRM

~___5ats ssionl st CMPILIBATL  \ar: the ion lenath from f manths tn 12 months
| Runs
| | Select/Deselect ANl | 16 of 16 Tatal runs selected | | Show only selected runs

Selected Study Name Run Name Input Files Run Status Set Name Description

¥ mole DefaultRun Mot sta <TBD> Default Run Cre

v ale DefauktRun Not started <TBD=> Detault Run Created for al
| v, Mixed DetautRun <TBD= Run C 1 for al

v <TB & Month mission (182 days)
| v ngth BD> 8 Manth mi

v ryMissionLength <TBO> 10 month mis:

¥ VaryMissionLength Not started <TBD> 12 Month m

v, VaryMissionlength  DefauktRun Not started <TBO= Default Run C

¥ Advanced Controls (Tasks)
Run Next Task MEDPRAT Simulation Task for AllFemale nTriais = 200000
Push dota to AR for AlFemole

Skip Next Task
s = 200000

MEDPRAT Si ation Task for Al e nT
to RA for AliMale
ulation Task for Mixed nTrials = 200000

Remove Selected Tasks || Pust
MECPRA

Reset Tasks

Run MEDPRAT with nTrials = 200000

Status:  07/29/21 09:28:37: Ready
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DESIGN CONCEPTS

~ Study Name Study Description (' ] £ Study Name Study Description (7]
AllFemale All female crew (4) Details AllFemale All female crew (4) L
AllMale All male crew (4) Details V] Allmale All male crew (4) A
173
Run Name Run Description Run Name Run Description
DefaultRun The Default run |\7 DefaultRun The Default run
Run2 The second run Run2 The second run
Run3 The third run Run3 The third run
Mixed Mixed crew (2/2) Details o Mixed Mixed crew (2/2) v
- ; . : ;
VaryMissionLength Vary the mission length from 6 to 12 months Details VaryMissionLength Vary the mission length from 6 to 12 months v
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IMPACT Run 0.3.0 running on hrp-head.cluster (Linux) **** Development Environment **+* x .
THE STUDY

File Help

IMPACT Run 0.3.0 :}ACT

Request Folder /hrp/impact/Share/dev-pre0.3/jfenbert/Scenario7-HumanFactors Browse for Request.csv ..

¥ Request Information

Length, number ¢

As and Crew gender with a fixed medical set

Goal

* Assess the interface design and layout of the Studies
and Run section

Studies and Runs

Sele. Name Description Type &
| = 5 == |
v ¥ Studyl All female crew (4) CMPDRM

Test Plan g | TR

e A/BTest =<3 ] e

e 7 users T — — —
e Participants perform the same 3 tasks per prototype D v Vo sn g o i s Gl
e 15t prototype they see is randomized - i

e Think-aloud method p—

» Advanced Controls (Tasks)

status: 10/12/21 16:42:58: Ready




ANALYSIS & FINDINGS

IMPACT Run

Analysis
e Excel
e Feedback groupings

Key Findings

* Onetable

* Color

* Tool Tip identification
* Button identification

02 - Projects

IMPACT Run 0.3.0 running on hrp-head.cluster (Linux) **** Development Environment **** x

File Help

IMPACT Run 0.3.0

Folder Sk

pre0.3/ifenbert/Scenario7-HumanFactors Browse for Request.csv ...

¥ Request Information

RequestDescription = Perform Mission Trades on Mission Length, number of EVAs and Crew gender with a fixed medical set”
RequestName = Scenario7-MissionTrades-Demo-072021

RequestType = SCENARIO7

RequestTypeDesc = Mission Trades

RequesteriD = jfenbert

¥ Studies

Select/Deselect All

Selected Run count Study Name Type Description
V] lofl Studyl CMPDRM All female crew (4)
v lofl Study2 CMPDRM All male crew (4)
V| lofl Study3 CMPDRM Mixed crew (2/2)
v 50f5 Studyd CMPDURATL.. Vary the mission length from 6 months to 12 months
v| B8ofs Studys CMPEVAS Vary the number of EVAS for 12 month mission

Select/Deselect All | 16 of 16 Total runs selected Show only selected runs

Selected  Study Name Run Name Input Files Run Status Set Name Description
V| Studyl DefaultRun wmpacgtns-  Not started <NA> Default Run Created for all
V|  Study2 DefaultRun wmpacgtns-  Not started <NA> Default Run Created for all
V|  Study3 DefaultRun wmpacgtns-  Not started <NA> Default Run Created for all
V|  Studyd 06Months wMpacgtns-  Not started <NA> 6 Month mission (182 days
v|  Studyd 08Months wMpacgtns-  Not started <NA> 8 Month mission (243 days
V| Studyd 10Months wMpacgtns-  Not started <NA> 10 month mission (304 da
V| Studyd 12Months wMpacgtns-  Not started <NA> 12 Month mission (365 da
V| Studyd DefaultRun wmpacgtns-  Not started <NA> Default Run Created for all
7 Chucs Er iiMssestne_ Mab ctamsn P 2 Evne
» Advanced Controls (Tasks)
Run

status:  10/12/21 16:42:58: Ready

IMPACT Run 0.3.0 running on hrp-head.cluster (Linux) **** Development Environment ****

File Help
IMPACT Run 0.3.0 =ll=

Request Folder  /hrp/impact/Share/dev-pre0.3/fenbert/Scenario7-HumanFactors

¥ Request Information

ReguestDescription = Perform Mission Trades an Mission Length, number of EVAs and Crew gender with a fixed medical set,
RequestName = Scenario7-MissionTrades-Demo-072021

RequestType = SCENARIO7

RequestTypeDesc = Mission Trades

RequesteriD = jfenbert

Requestors = Crew Health and Safety. POC: cshchief@nasa.gov

Studies and Runs

Browse for Request.csv ...

Count Name Description Type
[V [56fs [v Studies. | » ]
¥ Studyl All female crew (4) CMPDRM

lofl ¥ Runs

v DefaultRun Default Run Created for all Studies

v ¥ Study2 Allmale crew (4) CMPDRM
lofl ¥ Runs

v DefaultRun Default Run Created for all Studies

v ¥ Study3 Mixed crew (2/2) CMPDRM
lofl ¥ Runs

v DefaultRun Default Run Created for all Studies

v ¥ Studyd4 Vary the mission length from 6 months to 12 months CMPDURATI
50of5 ¥ Runs

v 06 Months 6 Month mission (182 days)

v 08Months 8 Month mission (243 days)

v 10Months 10 month mission (304 days)

a

16 of 16 Total runs selected Show only selected runs

» Advanced Controls (Tasks)

Status:  10/12/21 16:42:58: Ready
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EXPLORATION MEDICAL CAPABILITY

OVERVIEW

Tableau

About

¢ User makes selections and views the
data in a visual form.

e Landing page & Filter bar

Responsibilities

* Task Analysis

* Design concepts

* Test plan assistance

02 - Projects

Keyword Seh

Resquest Tros:

TREACT Beekicp | WBAET R

DiyotDate: = |RequesterEmail (i o) bl

Request ame Study Ham

: Visualization Type

Selected The Relevant Visualization Type

1088

Display Format

< Grapheal

Show Confidence interval
‘Show Targets:

Sort Feld
SLOCL

Engineering Notation.
© Dispiay Engingeing No

Categorical Comparison of Risk Estimates - Graphical View

Select Data identfiers RequestName Sdyeme
Run Nar e o

esthsme

Removal To Definitive Care (RTDC)

Quality Time Lost (QTL)

Crew Health Index (CHI)

10
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DESIGN CONCEPTS

Tableau Landing Page d>.uré

tagng Ares / STAGING INFACT Lanang Fage

TABLEAU

B TABLEAU

STUDY SELECTION 2 Search Rasiits

VIZUALIZATION

STUDY SELECTION

(-] n - e vy 10001 | o
] | Baswlen_S0bg_1500_1_1 (]
] 1073, Chrsmnsg 120111 =
R - | 1513 Chnaed,_sévg 15013 1 | (@]
- dar - compman | ci (068 B atag 0011 | () e . - I [ s | &)
P O ST ]
L1513 Chmtrad g 00011 =
| 0o
ey =
. 70m - . - R T o
LOSE Base "RE 1 D
e o
v 0O
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EXPLORATION MEDI

OayofDate: - |Remuester Emai [N TORSRieR [MEETRAR Hpupuast type  [Request Home Sty Name Seleciod?
- 1 - - . s TABLEAU o
STUDY SELECTION 24 Suarch Resils
=" merin AL v | (e v | | sowas v m RESET LTERS
o - - e — v 1o | o
Request Troa
1088 oS00 15011 ]
107, Chmend_tig WOL3.1 ]
' | o
Visualization Type The Relevant Visualization Type a
Search Resulls s e LD LD . LD6 '
421 T
enamons [ ] 107 Chaera, g 10111 | o

fesour

Medcal Sef Content

Erm—
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DESIGN CONCEPTS

rabl Filter B Ié '

Display Format:

Tabular
* Graphical o

. Filters
Filters
Show Confidence interval:
© True
Graphical

Show Targets: ]
« True Confidence Interval:
Sort Field Targets:
< LOCL

an

RTDC Targets

CHI Sort Field:
st oo
= Descending

Ascending Sort Order: m
Decimais:
* Display Decimals Sort Order: ed a

urn Displs >,

RS
Engineering Notation: Decimals: Acenlva uoey
s X (ommano=_ O)

Engineering Notation:

13
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OVERVIEW

Design Guidelines Document

Details

Human Integration Design Handbook
Color & Icons

Guidelines for all IMPACT software
Accessibility check

Use cases & examples

Primary Secondary
Blue Dark Blue

#436CBF #222636

Text on Top Text on Top
White White

#FFFFFF #FFFFFF

02 - Projects

Accent
Coral

#D66562

Text on Top
White

#FFFFFF

National Aeronautics and DMPACT Design Guideline
Space Administration EFFECTIVE DATE: DRAFT
IMPACT Project

National Aeronautics and Space Administration
2101 ENASA Plwy, Houston, TX 77038

IMPACT Project

Design Guidelines

14
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#436CBF #222636 #D66562

Color Blind Simulator

Deuteranopia

Protanopia

Tritanopia

15
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NEXT STEPS

Design Guidelines Document

Additions

2.2.7.12 Table Headers & User Selection Area

e Usecaseu pdates Secondary color is used for the header, primary is used for drawing attention to the column users can
interact with, and the active blue background provides user feaedback of their interaction. The light blue is
* |cono grap hy also used in the column filter to indicate interaction (if primary blue was used here, there would hot be

enough contrast).

e Text
* Size

- Rounded check boxes are used when the user can select multiple items. Circular multiple choice
is used when the user can only select one.

Study Name % Selected?

LD68_Baseline_40kg_100L_1_1 O

£y

LD68_Baseline_60kg_150L_1_1

a

LD73. Clustered_40kg_100L_1_1

O

LD73 Clustered_60kg_150L_1_1

16
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OVERVIEW

Foundation ConOps Icon Study

Previous Work
e Functions Section
e Gearicon vs no icon (rectangle)

e Users wanted an icon, not sure
about using a gear

Responsibilities
* Create a new test plan

02 - Projects

<< Function >>

02_Hold Conference with Ground

Functions

The functions are the key, top level things the Medical System performs. In most cases, the top-level function
further decomposes into sub-function indicated on the linked diagrams. Functions trace to the non-clinical
functional requirements and scenarios validate the necessity of the functions.

<< Function >> << Function >> << Function >> << Function >> << Function > << Function > << Function >> <« Function >»

01_Activate Support 02_Hold Conference 03_Obtain Patient 04_Diagnose and 05_Treat Patient 06_Support Inventory 07_verbally 08_Maintain Clinical
with Ground Data Treat Patient Related Tasks Communicate with Competence
Ground
<< Function >> << Function >> << Function >>
09_Maintain Medical 10_Monitor 11_Monitor and
System Environment Support Crewmember
Wellness

* Add more icon options
* Re-test old icons

* |Include the environments
(scenarios) section

Environments

The Environments describe the operating environments addressed in the model. The table (to the left) shows the specific parameters that describe the
environment. The use case diagrams (to the right) map the scenarios to the operating environments.

[ [

Environment Values Instance Table

| R Ro| R A &

Environment Values Reference Table

Scenarios for Lunar Orbit WA Socenarios for Lunar Orbit VA Scenarios for Lunar Base IVA Scenarios for EVA.on Foot  Soenarios for Pressurized Vehicle  Scenarios for Ungressunized Vehicle

17
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THE STUDY

Foundation ConOps Icon Study

Goal

* Discover user preference for iconography in
the functions and environments sections

Icon Out of Disola Participant Participant
Context pray

. Open Link Determines FOICES
. Section
Questions

Preference e
Feedback

“What does this icon mean to you?” Functions & Environments

Display what the link opens when “Which icon would be your
Descriptions and Layout

“Is there an icon not listed that
clicked preference for this link?” you feel would be a better
“What would you expect to see if option?”
you clicked on it?”

18
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FINDINGS

Foundation ConOps Icon Study

Key Findings - Functions
* Participants preferred the “diagram” icon

Functions

The functions are the key, top level things the Medical System performs. In most cases, the top-level function
further decomposes into sub-function indicated on the linked diagrams. Functions trace to the non-clinical
functional requirements and scenarios validate the necessity of the functions.

<< Function >> << Function >>
02_Hold Conference 03_Obtain Patient
with Ground Data

ion >>

<< Function >
01_Activate Support

ns ly |
Related Tasks Communicate with Competence
Groun

<< Function >> << Function >> << Function >>
09_Maintain Medical 10_Monitor 11_Monitor and
System Environment Support Crewmember

Wellness

<< Function >>

02_Hold Conference with Ground

19
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EXPLORATION MEDICAL CAPABILITY

FINDINGS

Foundation ConOps Icon Study @ @I

Key Findings — Environments (Scenarios)
* Participants did not like the options presented

* Preferred an icon that would represent each scenario individually

Environments

The Environments describe the operafing environments addressed in the moedel The table (to the left) shows the specific parameters that describe the
environment. The use case diagrams (to the right) map the scenarios to the operating environments.

| S

Environment Valuee Instance Table Envirenment Values Reference Table Scanarios for Lunar Orbit WA Scenarios for Lunar Orbit EVA Scenarios for Lunar Base VA

Seanarios for EVA on Foot  Seenarios for PrEG:urize-d Vehicle Scanarios for Unpérs;suri:.ed Vehicle

20
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NEXT STEPS

Foundation ConOps Icon Study

Testing @ Long Duration Lunar Orbit Luna X ©

€ C @ twecloud-oce-stagenasa.gov:B443/webapp/collaborator/document/f6096c46-36de-4244-8092-c631112c322cviewld =ad70bde1-8186-43b2-bebe-a52b01.. &

* Test more participants e e ————
Concept of Operations
* Change/create icons to better fit user
ex p e CtatIO ns gfeﬁ:c:#?&l;;n;e(;s;ﬂftﬁif IV: Long Duration Lunar

¢ Test other sections of the document

Other

° Create personas

* Create anicon style guide document

21
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OVERVIEW

02 - Projects

Systems Engineering SharePoint Redesign

About

* Collaboration with Skylar Edwards
* Design & content analysis
* Discussions with the SE Team

Result
* Continuity document
* Design concepts

* Determination of goals, design, and
next steps

SEHOME - HOME

Level of Care IV Medical System Foundation Meet the SF Team

Links

22



02 - Projects

Program Planning & Control (PP&C) Program Planning & Control (PP&C)

Vision statemert

To prowde rolevart and seamless uriness procosses.
lanring, and budged control to enable posive research
& s0ence outcomes in support of our goals and
objectwes.

Elements/Offices

Newsteed Sites  lrwin, Abigail V. (]

Mission Statement

Using business, process, and technalogy to ensbie out of
1 workd el sopnce and resexrchl

ELEMENTS/DFFICES AGREEMENTS APG/SOA/OMB MILESTONES  SCI MGMT BRIEFINGS/REPORTS
COLLABORATIONS/PARTNERSHIPS

erogram Aanra

‘\_., = Manager Macresia Aibaruho
o D

Deputy Manager. Brad Stewart

Wman Rrsearch Fragram

HRP Gurator: Ron Frantz

Schedule Monagemert &
pr—

News & Announcements

Around PPC

Human Research Program (HRP) Human Research Program (HRP)

The Human Research Program (HRP) s a major part of

the Space Life and Physical Sciences Research and
Elements/Offices Applications Divesion within the Human Exploration and
o Operations Mission Directorate (HEOMD). tis
Instrumental in carrying cut NASA' Strategic Plan, by
developing and delivering research findings, heaith
countermeasures, and human systems technologies to
SUpport crews an missions to the moon, Mars, or other
destnations.

K

Director: David Baumann
Deputy Director: Laura Bollweg (Rotation)
HRP Curator: Ron Frantz

MURORG | OURGRAND | BOIROSLPANIS - | PEOGRAMS - | FOCUSARES - | SUNDARES - | PARINERSHPS - | EDUCKTION
EMRGY XS

News & Announcements

SF3 | Habitability and Human Factors Branch

Around SF3 Branch Chief

b

= n

Our Facilities/Teams

TR}

23
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ExMC Systems Engineering (SE) EXMC Systams Engineeting (SE)

pout EXMC

Page Title

About

Our Primary Proj

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aenean euismod bibendum laoreet
Proin gravida dolor sit amet lacus accumsan et viverra justo commodo. Proin sodales pulvinar
tempor. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur ridiculus mus
Nam fermentum, nulla luctus pharetra vulputate, felis tellus mollis orci, sed rhoncus sapien nunc
eget odio. Lorem ipsum dolor sit amet, consectetur adipise O n
laoreet. Proin gravida dolor sit amet lacus accumsan et viverra justo commodo. Proin sodales
pulvinar tempor. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur
ridiculus mus. Nam fermentum, nulla luctus pharetra vulputate, felis tellus mollis orci, sed
thoncus sapien nunc eget odio. Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aenean
euismod bibendum laoreet. Proin gravida dolor sit amet lacus accumsan et viverra justo

Documents
E

otcnions Option 2
Expot Conmel
e o S

[ @ @@ (=]
11§

P —

s Exemag

24
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NEXT STEPS

Systems Engineering SharePoint Redesign

Moving Forward
° Co nti n u ity G u i d e A . Al'l:ﬂ ' ELEMENTS/DFFICES AGREEMENTS APG/SOAOMB MILESTONES  SCI MGMT : BRIEFINGS/REPORS

CES  COLLABORATIONS/PARTNERSISPS

AF T~ ==

e Team Discussion

* Testing

ExMC Systems Engineering (SE) e f EXMC Systems Engineering (SE)

About ExMC SE

25
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04 — Lessons Learned

EXPLORATION MEDICAL CAPABILITY

HF Research Methods

Task Analysis, Test plan
development, facilitating usability
tests, A/B testing, creating design

guidelines, scheduling users,
analyzing user feedback.

What I’ve Learned

P
s

Working with Constraints

Gained more experience designing
within a project’s limitations.
Working within time frames, skill
sets, design software.

/>

Design & Development
Gained more experience working

with a development team as a
designer.

27



