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* A INTRODUCTION DEVCOM

SOLDYER

* The Department of Defense (DoD) has
historically taken a conservative approach to
data.

DATA

pATA)

e Current practices silo data — thereby limiting
effective data access reducing the overall value
defense research and development programs.

Pentagon

 As the world becomes increasingly reliant on DATA DATA

rapid access to trusted data, this position
Impedes development (e.g., data-driven decision
aids, modeling and simulation, and artificial
Intelligence and machine learning tools).
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« Human performance (HP) data: Byl t
eal ovemen
* Physiological * Health * Physical Eye Tracking °
» Cognitive * Lifestyle * Demographic SR,

e Social-Emotional < Performance

« Contributing Factors:

— Complexity: HP data is complex without well-specified Respiration &
structure or markings — difficult to derive actionable in- Rate
sights without deep expertise

— Security: Data may include information about Soldier Pc(;ie;i:ematics i

performance and inadvertently categorized as personal
identifiable information (PII)

i

B

— Prioritization: A lack of data-focused prioritizations and i
infrastructure
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* In a cultural shift the DoD has begun to prioritize data as a strategic asset through improved data workflows and
infrastructure

DoD Data Strateqy Framework:

a2 at speed and sca/q fo,

DoD DATA
STRATEGY

o Stewardshrp Da,
e

Vision Statement
Guiding Principles
Essential Capabilities

https://media.defense.gov/2020/0ct/08/2002514180/-1/-1/0/DOD-DATA-STRATEGY.PDF
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Measuring and Advancing Soldier
Tactical Readiness and Effectiveness
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BASELINE PREDICTORS
(X-Factors)

Holistic suite of cognitive, !
physical, social-emotional, |
and health measures |
(Baseline Battery) |

|

|

|

|

s N\
DATABASE :

:

|

|

|

USE CASES
(Outcome Measures)

Lab Studies

PEP-VR

Field Studies

SUPRA

U J

|
O.MASTR.-E Sy d

Field Studies

12HFS
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MASTR-E OVERVIEW
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Work .
Protocols |Assessments |Metrics
Packages
Field Study 18-0XX 68 568
o _ 19-0XX 12 43
Decision Making
OD-XX 19 46
SUPRA 20-0XX 25 766
TSMA 20-0XX 21 44
17-0XX 27 143
o 18-0XX 36 320
Prediction
19-0XX 54 059
20-0XX 9 99
4 9 271 2988
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MEASURES

Health Constructs

Immune System Status
Gut-Microbiome
Nutrition/Metabolism
Nutrition & Eating Habits

Physical Constructs .
Cardiorespiratory Fitness ° DU ration: 4 Vea rs
Power & Endurance

Movement Quality

sody Dimensions | ® Total Participants: ~800

Hearing/Vision Flexibility
Sleep Balance .
stength | o [ndependent Studies: 9
: Agility
Lifestyle
Motivation
Resilience Social- Attention * Assessments: 271
Tt Afeot sl Decion Haking
Mindfulness Spatial Cogpnition e Metrics: ~3,000+
Impulsivity Working Memory

Stress Reactivity Executive Control

Emotion Regulation Physical Constructs |« Data Points: ~10M/Soldier

Social-Emotional Constructs Cognitive Constructs

BO.MASTR-E




APPROVED FOR PUBLIC RELEASE

Example of a completed data dictionary

Assessment_Task_Tool g Metric_Column_Variable gg Descriptiongg Datatype gy Unitsgy Format gg Min_Valueg; Max_Valuegg Response_Optionsgg FileType gg is_Required gg Primary_Key gg nullable gg is_Pll g

Demographics Age (Demographics Questionna Age integer years .Csv YES NO NO YES
Demographics Age (Demographics Questionna Age integer years .Ccsv YES NO NO YES
GPS BLFOR_longitudeUTM The geographic float meters  #iHHHHH R .csv NO
GPS BLFOR_latitudeUTM The geographic float meters — HHHHHE A .csv - NO
GPS OPFOR_longitudeUTM The geographic float meters  HEHHHE sV LE NO
GPS OPFOR_latitudeUTM The geographic float meters i HEE .Csv Other NO
Biomarker_BloodSampling_iSt BloodBiomarker_sodium blood electrolyt float mmol/L  ### 100 180 NO
Biomarker_BloodSampling_iSt BloodBiomarker HCO2 blood gasses takfloat mmol/L  ##.4#4 1 85 NO
Attention Blink Task Attentional Blink Response Late Ability to select float ms time 100 800 key .csv YES NO NO NO
Speed of Processing Task Speed of Processing Response L Ability to detect float ms time 100 500 key .Csv YES NO NO NO
Visual Search Task Conjunctive Search High Demar Ability to select float ms time key .Csv YES NO NO NO
Visual Search Task Conjunctive Search Low Deman Ability to select float ms time key .csv YES NO NO NO
Visual Search Task Feature Search High Demand Re Ability to select float ms time key .csv YES NO NO NO

Definitions

Column I3 Description -] Use case B Example g Options g Notes -
Assessment_Task_Tool The name of the assesment, task, or data tal

Metric_Column_Variable  |The name of hte attribute, data field or vari: Assessment_Task_Tool will have one or
Description Write a brief description of the data field  Education Number of years

Datatype Data type of data field, for example, indicat¢ Years of Education integer text|string]ir

Units Units of data field, if known Weight kilogram

Format General format for data field, if known Date of Birth YYYYMMDD For numeric values use "#" to indicate
Min_Value Minimum value of data field, if known Marksmanship Score 0 Not all variables will have a minimum
Max_Value Maximum value of data field, if known Marksmanship Score '100 Not all variables will have a maximum
Quantitative_Classification |Classification of quantitative data fields, if al Acceleration - x time-series discrete [ time Not all variables will be quantiatitive or
Response_Options Options for response, if any Gender M|F|O

Code Provide the key to any coded variables, if kn Gender M M|F|O M=1; F=0; 0=-1

FileType The file type or data extention of the data, il Demographics .C5V This is more of table level question but it is
is_Required Enter y/n to indicate whether this field is recdate of birth Y y|n

Primary_Key Is this column used to uniquely identify row User_ID y y|n A Primary Key is used to uniquely identify
nullable Indicate y/n if null value is allowable Gender n y|n

is_PIl Does the variable contain Personal Identifial date of birth y y|n y=1; n=1

APPROVED FOR PUBLIC RELEASE
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' DATA DICTIONARY

Protocol Dictionary

File Home

D9

W

0 ~ oy

A B
19-022 Baseline
19-022 Baseline
19-022 Baseline
19-022 Baseline
19-022 Baseline
19-022 Baseline
19-022 Baseline
19-022 Baseline
19-022 Baseline
19-022 Baseline

Insert  Page Layout Formulas Data Review View

Je Assessment_Task_Tool

i D

Protocol_ID Bf| Protocol_Namejd| Protocol_Title [Jd|Variable_Type
Characterizing Soldi Executive_Summary

Characterizing Soldi Assessment_Task_Tool

Characterizing Soldi Assessment_Task_Tool
Characterizing Soldi Assessment_Task_Tool

Characterizing Soldi Assessment_Task_Tool
Characterizing Soldi Assessment_Task_Tool
Characterizing Soldi Assessment_Task_Tool
Characterizing Soldi Assessment_Task_Tool

Characterizing Soldi Assessment_Task_Tool

Characterizing Soldi Assessment_Task_Tool
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M Variable_Name M Variable_Label M Variable_Description

Executive_Summary Executive Summary The Army’s Modernization priorities emphasize Soldier lethality,
which includes shooting, moving, communicating, protecting, and
sustaining (Milley & McCarthy, 2017). Emerging research suggests

that aarh nna nf thaca fiindamantal Warfichtar arctinnc ic influanrad

T-Test is a test of agility for athletes, and includes forward, lateral, and
backwards running. Take the best time of three successful trials to the
nearest 0.1 seconds.

Agility_T-Test Agility_T-Test

https://www.topendsports.com/testing/tests/t-test.htm
Army_Anthropometric_Sur Army_Anthropometric_Surveys_ANSUR_I_II
Army_Combat_Fitness_Tes Army_Combat_Fitness_Test The Army Combat Fitness Test (ACFT) is now the Army's only physical
fitness test, replacing the Army Physical Fitness Test (APFT). All
Soldiers are challenged to pass the ACFT at the Gold Standard, which

W _f_t . . N_____ LA

Attention_Blink_Task Attention_Blink_Task

Auditory_System_Exam_Au Auditory_System_Exam_Audiometric_Testing

Balloon_Analog_Risk_Task Balloon_Analog Risk Task

Barratt_Ilmpulsiveness_Scal Barratt_Impulsiveness_Scale The Barratt Impulsiveness Scale (BIS-11; Patton et al., 1995) is a
guestionnaire designed to assess the personality/behavioral construct
of impulsiveness. Itis the most widely cited instrument for the
assessment of impulsiveness and has been used to advance our

Behavioral_Avoidance_Inhi Behavioral_Avoidance_Inhibition_Scz The BIS/BAS Scale is a 24-item self-report questionnaire designed to
measure two motivational systems: the behavioral inhibition system
(BIS), which corresponds to motivation to avoid aversive outcomes,
and the behavioral activation system (BAS), which corresponds to
motivation to approach goal-oriented outcomes. Participants respond
to each item using a 4-point Likert scale: 1 (very true for me), 2
(somewhat true for me), 3 (somewhat false for me), and 4 (very false

for me). The scale has four subscales that were derived via factor
The BFI-10 is a 10-item scale measuring the Big Five personality traits

Extraversion, Agreeableness, Conscientiousness, Emotional Stability,
and Openness. The scale was developed based on the 44-item Big Five
Inventory (BFI-44; John, Donahue, & Kentle, 1991; Rammstedt, 1997)

A o A £, H hirk Annin! £ 1

Big_Five 10 Big_Five 10

,O Search
Help  Power Pivot  Analytic Solver  Data Mining  Table Design 5 Share
E F G

NULL

L1 Comments

Sheet1 ()
Ready  Filter Mode
[ rena]

L& Display Settings H m -
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Study Session Data
User Data
sessions ¥ ;
- ] missionstates v
v session_id INT(11) s 3
f 3 3 INTOLL) ! MissionState_id INT(11)
| ¥ user_id INT{11 & MissionState_id INT(11) |
| W INT(L1) i_. _____ 44 2 MissionMame VARCHAR(45)
| LastMame @ Study_id INT(11
I L VARCHARLZS) B o [P () e > MissionDescription VARCHAR(4...
| = FirstMame VARCHAR(25) @ user_id INT(11) | B
HH - L
ETTTENETT e vy SRS o menrn o T |
Fle  Home Irawl Fage Layes Dila  Redrd  View Help  Pows Pival | Andly o Dt T . - & Commants | pla VARCHAR(1) @ station_id INT(11) | |
= fi - | |
o163 f | include BIT(1) ¥ | J days b
A B < o E ¥ G H J = » vy | ¢ day_id INT(11)
M work_PaciagRliFrotocol_Hame BllProtocol D [ Assessment Task Tool EJ Metric_Columa_Variabiefl Consiruct_factodl Domain B Output_ MeiridllDescriy (] e :
1631 RC2 Prediction Baseline 18.072 Agility_T-Test MASTRE_ID Glabal unique identifier assigned to each Soldier that is use L 2 day_name VARCHAR(250)
1637 RCZ Prediction  Raseline 18022 il MASTRE_Protocol_ID MASTRE_I0 combined with protocal 10 —_—— | [ B R T “l more.
1633 BC2 Prediction Baseline 19022 i L
1634 BC? Prediction  Raseline 19022 Participant Number, Mumeric value only from BMASTRE_ID I |
1634 BC2 Prediction  Baseline 19022 Diate that the measure was administered YOY-MM-0O0 ¥ i <
1636 BC2 Prediction Baseline 19022 Tieme that the measure was acministered HH-MMS5 ] stations v " studies v
1637 BC2 Prediction  Baseline 19022 Agility Phipsical  YES. Best time of two successful brish f -
1879 BC2 Prediction  Baseline 19-022 Demographics Ghobal unique identifier assigned to each Soldier that s usec ¢ station_id INT(11) ¢ Study_id INT(11)
1830 BC2 Prediction Baseling 15022 Demographics MASTRE 1D combied with protocol 10 -
1881 BC2 Prodiction  Baseline 19.022 Demographics Protocol 1D > station_name VARCHAR(250) > Study_Name VARCHAR(45)
123 BC2 Prediction Baseling 15012 Demographics Survey 1D Uniique identifier assigned 1o each Surwey 1D » station_description LONGTEXT » Study_Description VARCHAR{45)
1853 BC2 Prediction Baseling 19022 Demographics Rirision Rervision nuribes for @ Suswey =
1634 €2 Prediction * Baseling 19.022 Demographics Pacticipant ID Participant tursber, Numeric value only from MASTRE_ 1D L= &
1835 BC2 Prediction  Baseline 19022 Demographics Date. Date that the measure was administered YOYY-MM-DD
TE36 BL2 Prediction  Baseling 19022 Demagraphics Timie Tien that thi méasurie was agministered HHMM-5S
1827 BL2 Prediction  Bascling 19.022 Demographics participant_id
TE2d BLE Prediction Baseling 19022 Demographics age ¥ES. 1 Age
1829 BL2 Prediction  Bascline 19-022 Demographics dob YES 4. Date of birth
10 BL2 Prediction . Baselin 1902 Demographics gender YES 3.Gender
1891 BC2 Prediction  Baseline 19-022 Demographics height YES 4, Height (in inches)
1B BL2 Prediction  Baseline 19-022 Demaographics weight ¥ES. 5. Weight (Ibs)
1893 | BC2 Prediction  Bascline 19-022 Demographics education ¥is 6. What is your highest level of completed education? Chod
1834 BCY Prediction Baseline 19022 Demagraphics ethaicity ¥iS 7. Which group below most closely deseribes your sthaic or
1835 M2 Prediction  Baseline 19022 Demographics efhnicity_other YES 7.1. Other (Specity your ethnic/racial group|s|]
183 BCI Prediction  Baseline 19022 Demagraphics normal_vsion ¥ES B. Do you have nermal of cormected ta noemal vision (20/20,
1837 BCZ Prediction  Baseline 19007 Demagraphics color_blird 5 0. Are you colos blind# Sensor Data Task Data Survey Data Assessment Data
1838 BL2 Prediction  Baseline 19022 Demagraphics witing_hand YES 100 When youi wite, what hand do you write with?
1839 |BC2 Prediction  Baseline 19.072 Demagraphics kicking_leg YES 11 H you were 1o kick a ball, what leg would you kick with? - / - f
A £ DataDictionary  Definitions ¥ . 0 v v v v
sensors tasks surveys assessments
£ esdim onte siccesstaly  [ftnom senees (B W E) [ 3 3 3 3
sensor_id INT(11) task_id INT(11) survey_ld INT(1L) ¢ assessment_id INT(11)
» sensor_name VARCHAR(35) task_name VARCHAR(S3) + survey_name VARCHAR(SS) + assessments_name VARC...
» sensor_type VARCHAR(S5) > survey_type VARCHAR(55) > assessments_type VARCH...

» hardware_version VARCHA...

= software_version VARCHA...

[ 2
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> task_version VARCHAR{SS)
» manufacturer VARCHAR{SS)

I » task_type VARCHAR(5S)
! > first_use._date DATETIMI

| sessions_session_id INT(11)
5

» survey_version VARCHAR(SS)
> manufacturer VARCHAR(S5)
+ first_use_date DATETIME
sessions_session_jd INT(11)
>

# assessments_wersion VAR

» manufacturer VARCHAR(S5)

[ 3
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Data Collection

Baseline
Characteristics

&3

Physiological
Measures

¥ § v Y

Behavioral
Performance

= fii @

Baseline characteristic data, real-time
physiological measures, and
performance during operational task
scenarios provide a robust dataset of
Soldier performance

Ingestion

Standardization

Data Aggregation
O

Load

=
-—

Data are standardized, aggregated,
and loaded into an interoperable,
extensible, and accessible database
that facilitates enhanced modeling and
analytics

\ 4

Feature
Engineering

Tuning

v

Model Selection

\ 4

Build Models

v

Model Training

A

|
|
|
|
|
|
|
|
|
|

AFC MADE ENVIRONMENT

MASTR-E
HP
Database

Soldier-Centric Cloud Database

Trained Models

Secured Access
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HPDB-VM IN THE WILD
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Apps

Microsoft Azure Government

P Search resources, services, and docs (G+/)

] File
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L] mastre-db-connection.ipynb
- NOTEBOOKS

Jupyter Apynb_checkpoints

Edit Selection View Go Run Terminal Help

ual Studio mastre-db-connection.ipynb @

ode

Get Started
Datascien...

Analytics

Labs > AzureML

plt.figure(figsiz

mastre-db-connection.ipynb hp.plotter(wd, m)

APACKE
>
Apache-Dri... measure in m.

print(’%

for

2,4))

8 portalazure.us/#blade/Microsoft_Azure_HybridNetworking/BastionHostFrame/resourceld/%2Fsubscriptions%2F76f98fd7-c4d9-41ee-b516-f283aea0c5b4%2FresourceGroup...  1r » a :

® 0

B G & © m »

seth.elkin-frankston@ar...
ARMYFC_ARMYFC

» mastre-db-connection.ipynb - notebooks - Visual Studio Code [Administrator]

Trusted | Jupy Python

J
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Gallery

P Type here to search
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BO.MASTR-E Baseline Soldier Data 7:

MEASURING ano ADVANCING SOLDIER P rf :
TACTICAL READINESS ano EFFECTIVENESS errormance

23.1 26 031 695 181.8

Total Number of Soldiers Average Age (yrs) Avg. Years in Military Avg. # of Deployments Average Height (.in) Average Weight (Ibs.)

Army Combat Fitness Test (ACFT) Event Scores by Company Laboratory Blood Testing

@ Alpha @Brave ¢ Charlie @ Delta
100 Iron (pg/dL)

B12 (pg/mL)

T T T T T T T
300 400 500 GO0 700 800 900

Resilience

L]
[
s
k]
(]
[=)]
o
>
<

Spnnt Drag Carry Maximum Hand Release  Standing Power 2-mile Run Time Leg Tuck
Deadlift Push-Up Throw

Event
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« Successfully demonstrated ability to collect and store diverse human performance
data.

— HP data can be readily ingested, stored, and rapidly accessed by authorized users in a DoD
environment.

 Verified functionality for roll-based authentication, and ability to analyze data across
Army Science and Technology efforts.

 To maximize the utility of complex datasets future HP efforts must standardize and
consolidate data — look to existing weapon system databases and Electronic Health
Record systems for inspiration.

» To facilitate enhanced modeling and analytics privacy and security issues must be
maintained while maintaining data that is interoperable, extensible, and accessible.
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