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

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

• As the world becomes increasingly reliant on 
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). 

INTRODUCTION
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HUMAN PERFORMANCE DATA

• Physiological • Health • Physical

• Cognitive • Lifestyle • Demographic

• Social-Emotional • Performance

IMU Physiology

Dynamic 
Head Movement

Respiration 
Rate

Rifle 
Orientation

Gait 
Kinematics

Heart 
Rate

Eye Tracking

• Human performance (HP) data: 

• Contributing Factors:

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

– Security: Data may include information about Soldier 
performance and inadvertently categorized as personal 
identifiable information (PII)

– Prioritization: A lack of data-focused prioritizations and 
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 STRATEGY

DoD Data Strategy Framework:

https://media.defense.gov/2020/Oct/08/2002514180/-1/-1/0/DOD-DATA-STRATEGY.PDF
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Measuring and Advancing Soldier 
Tactical Readiness and Effectiveness

HUMAN PERFORMANCE-CENTRIC DATABASE
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MASTR-E OVERVIEW

PREDICTIVE MODELS

USE CASES
(Outcome Measures)

DATABASE

BASELINE PREDICTORS
(X-Factors)

Holistic suite of cognitive, 
physical, social-emotional, 

and health measures
(Baseline Battery)

Field Studies
TSMA

SUPRA

Field Studies

72HFS

Lab Studies
PEP-Lab

PEP-VR
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MASTR-E OVERVIEW

Work 
Packages Protocols Assessments Metrics

Field Study 18-0XX 68 568

Decision Making
19-0XX 12 43
OD-XX 19 46

SUPRA 20-0XX 25 766
TSMA 20-0XX 21 44

Prediction

17-0XX 27 143
18-0XX 36 320
19-0XX 54 959
20-0XX 9 99

4 9 271 2988



APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

8

• Duration: 4 years

• Total Participants: ~800

• Independent Studies: 9

• Assessments: 271

• Metrics: ~3,000+

• Data Points: ~10M/Soldier

HUMAN PERFORMANCE-CENTRIC DATABASE

Health Constructs

Social-Emotional Constructs Cognitive Constructs

MEASURES

Physical Constructs
Immune System Status
Gut-Microbiome
Nutrition/Metabolism
Nutrition & Eating Habits
Hearing/Vision
Sleep

Cardiorespiratory Fitness
Power & Endurance

Movement Quality
Body Dimensions

Flexibility 
Balance
Strength

AgilityLifestyle
Motivation
Resilience
Personality
Trait Affect
Mindfulness
Impulsivity
Stress Reactivity
Emotion Regulation

Attention
Mental Flexibility
Decision Making 
Spatial Cognition
Working Memory

Executive Control
Physical Constructs

Health Physical

CognitiveSocial-
Emotional

4
DOMAINS
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DATA DICTIONARY

Example of a completed data dictionary

Definitions
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DATA DICTIONARY

Protocol Dictionary
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DATA MODEL

Data Dictionary Data Model



APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

12

Ingestion

HP DATABASE ARCHITECTURE

Data Collection

Baseline 
Characteristics

Physiological 
Measures

Behavioral 
Performance

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

Standardization

Data Aggregation

Load

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

Soldier-Centric Cloud Database 

AFC MADE ENVIRONMENT

Feature 
Engineering

Hyper-parameter 
Tuning

Model Selection

Build Models

Model Training

Trained Models

HP Database(s)

MASTR-E
HP

Database
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HPDB-VM IN THE WILD
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POWER BI DASHBOARD
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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.

CONCLUSIONS AND NEXT STEPS


	Slide Number 1
	Introduction
	Human performance Data
	DoD data strategy
	human performance-centric database
	MASTR-E OVerview
	MASTR-E Overview
	human performance-centric database
	Data dictionary
	Data dictionary
	Data MODEL
	HP Database architecture
	HPDB-Vm in the wild
	Power BI Dashboard
	Conclusions and Next steps

