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Human Systems Community of Interest 
Vision and Goals

Vision:  

Develop and deliver new human-centered 

technologies to quantify mission 

effectiveness and to select, train, design, 

protect, and operate for measurably 

improved mission effectiveness.

Goals ïto enhance mission effectiveness

ÅIntegrated simulations for mission training and experimentation

ÅHuman-machine designs for mission effectiveness

ÅAssessment of (candidate) operator effectiveness

ÅOperating through battlespace stresses

ÅMastering the PMESII* battle space

*Political, Military, Economic, Social, 

Infrastructure, & Information
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Personalized Assessment, Education, and Training System Interfaces and Cognitive Processes

Human Aspects of Operations in Military EnvironmentsProtection, Sustainment,  and Warfighter Performance 

Right Person, Right Job, Right Skills

Our Forces Prepared for Global Challenges

Effective, Natural Human-Machine Teaming

Ensuring Warfighter Safety and Survivability 

ÅTraining, Education, 

and Personnel 

Development

ÅPersonnel Selection 

and Assignment

ÅExploiting Social 

Data, Dominating 

Human Terrain, 

Effective 

Engagement

Å Understanding and 

Quantifying Warfighter 

Variability

Å Enhancement and 

Mitigation Strategies

ÅHuman-Machine 

Teaming

ÅIntelligent, Adaptive 

Aiding

Human Systems Community of Interest 
Sub-Area Thrusts
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Operational Concept
Mission Effectiveness Quantification

Capability: Integrated, persistent Live-Virtual-Constructive (LVC) training environments 

incorporating adaptive training methods to accelerate Service, Joint, and Coalition 
Readiness

L F-35

L F-35

L COALITION C CAF

V CAF

L F-18

C J-12
C Su-35

C Mig-29

V F-35

L Threats

C Targets

L USN LVC

Control

Center
Range

Control

Center

DMO L JTAC
L Humvee

L/V Hybrid Tanks

C Threats C Environment

C Threats

L F-35

L USN

L ARMY

L ARMY

V ARMY

Affordable Mission Realism ïIntegrated Forces ïQuantified Effectiveness
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Human-Machine Teaming Collaboration;
Combat Teaming

Human Systems COI S&T Focus Areas that Address Human-Machine Teaming

1. Learning Machines

Á Computational Models of Human Cognitive, Psychomotor, and Perceptual Capabilities

2. Human-Machine Collaboration

Á Intuitive, Multi-sensory, Adaptive Interfaces

Á Natural Language Interfaces

3. Assisted Human Operations

Á Intelligent, Adaptive Aiding

4. Human-Machine Combat Teaming

Á Trust Calibration and Transparency of System Autonomy

Á Metrics of Mission Effectiveness at Individual and Unit Level

5. Autonomous Weapons

Á Systems that can take action, when needed

Á Architectures for Autonomous Agents and Synthetic Teammates

é and Experiments Using Realistic Mission Scenarios
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Service Demand Signals

Personalized Assessment,    

Education and Training

System Interfaces and            

Cognitive Processing

× Achieve operational maneuverability through 

soldier-system integration

× Design systems to enable effective       

human machine interaction, including             

robotics & autonomous systems

× Enhanced interaction &  trust w/ 

autonomous systems; increased 

SA  for operators; reduced 

analyst workload

× Greater force protection to ensure 

survivability across all operations and 

environments

× Maintain health & injury recovery;         

reduce noise induced hearing loss

× Agile Combat Support through        

countering aerospace physiology              

and toxicology threats, reducing        

cognitive workload 

Protection, Sustainment and 

Warfighter Performance

×Provide situational awareness; timely mission 

command and tactical intelligence human-

agent teaming 

× Personalized, integrated assessments and 

training to improve performance, accelerate 

proficiency and increase affordability

× Enhanced warfighter performance       

through scenario based training &

automated performance based

readiness assessments

× Maintain air superiority over complex, 

evolving threats using adaptive training

Human Aspects of Operations            

in Military Environments

7

× Army Enduring Challenges

× Navy Vision/Objectives

× AF Core Mission/Challenges
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COI-to-COI Collaborations

Å ASBREM

Å Human Performance Optimization Committee

Å Joint Biomedical Modeling and Simulation Initiative 

Å Walter Reed Army Institute of Research (WRAIR) evaluating TAPAS as a contributor 

toward predictors of mental health & medical attrition

Å ASBREM, Sensors, CWMD
Å Wearable Physiological Monitors 

Å Autonomy
Å Roadmap development: Human-Machine Teaming shared area

Å V&V Licensing Study

Å Executing Joint-Service Autonomy Research Pilot Initiatives 

Å Cyber
Å Cyber Selection and Training

Å Cyber Situational Awareness

Å CWMD
Å Dark web concerns, social network analysis, and counter-terrorism research
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Impact of Human Systems 
Community of Interest

D O T M L P F

$450M COI Budget Has Broad Impact in 

Several DOTMLPF Areas

Decision Making

Selection, Protection

Human-Machine Teaming

Adaptive Training

Mission

Effectiveness
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SUB-AREA S&T THRUSTS
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Personalized Assessment, 

Education, and Training
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PAET Scope
Personalized Assessment, Education & 

Training (PAE&T)

Research and development in personnel assessment will produce integrated measures and 

adaptive testing for more precise assessment of individual potential, yielding improved 

personnel selection and assignment. Meanwhile, work in education and training will produce 

competency-based systems grounded in quantitative metrics to enable personalized, 

proficiency-based training to accelerate acquisition and enhance operational performance. 

The end result is more capable warfighters with decreased training costs.

Thrust Area 1:

Training, Education, and Personnel 

Development

S&T Focus Areas on Roadmap:

Å Realistic, secure, and adaptive LVC 

environments

Å Persistent and personalized readiness 

assessment and tracking

Å Multi-Level modeling for readiness 

management

Å Computational cognitive science research 

to support model and agent development 

for training and operational support

Thrust Area 2:

Personnel Selection and Assignment

S&T Focus Areas on Roadmap:

Å Predictors: Expand/refine non-cognitive 

measures (e.g., Tailored Adaptive 

Personality Assessment System)

Å Outcomes: Expand/refine behavior and 

performance data

Å Models: Expand/refine predictive analytic 

model for integrated cognitive plus non-

cognitive measures to predict attrition, 

performance, and behaviors
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HUMAN SYSTEMS COI SUB-AREA: 
Personalized Assessment, Education, and 

Training

VISION

A readiness ecosystem that ensures the right person has the knowledge, 

skills, and experiences needed to be mission ready for a dynamic and 

uncertain 21st century operating environment
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Increased 
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More 

capable 

Warfighters

Improved 

Selection & 
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Our Story

Å Adaptive LVC environments that 

keep pace with operations

Å Human Science models for 

assessment and training

Å Performance measurement and 

assessment to tailor training

Å Cognitively-based instruction,   

agents and training schedules

Å Science of Learning

ÅS&T Solutions
Å More unpredictable and asymmetric 

adversaries

Å Dynamically evolving operational 

environments

Å One solution does not meet all

Å Reduced manning

Å Diverse personnel pool

Å Budget & manpower constraints

Å Better training at point of need  

ÅChallenges
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Thrust 1: Training, Education, and 
Personnel Development

Example Program Successes  

Delivering the Mission

Education & Training Practices and Technologies 

that Support Efficient and Effective Development 

of Mission Readiness and Cognitive Agility

ÅLeverage learning sciences and technology to 

reduce resource costs (cost, manpower, time)

ÅTailor training to individuals to enhance warfighter 

capabilities and agility

ÅMeasure, track, & warehouse quantitative, 

proficiency-based performance measures

Key Technical Challenges

ÅDeveloping, deploying, and using proficiency-based 

performance measures / analyses

ÅWarehousing & using (big) learning data to inform 

life-long learning and operational decisions

ÅSecurely integrating LVC environments

ÅDevelop adaptive and valid cognitive agents

ÅAdapting learning sciences to military contexts and 

foster the right culture for their use

Delivering Capability (i.e., End States) 

ÅPersistent, interoperable learning ñecosystemò

éwith personalized measurement; readiness tracking

ÅSecure LVC joint/coalition training environments

éwith realistic constructive teammates / adversaries

ÅConsistently high-quality training and education, 

tailored to individuals and available when needed

ÅIncreased insight into personnel (data) informs 

individual learning decisions and mission planning

TXAAITT
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Education & Training Practices and Technologies that Support Efficient and Effective 

Development of Mission Readiness and Cognitive Agility

Training, Education, and Personnel 
Development

Roadmap

Agent-based Instructional Systems

20262016 20202018 2022

Secure LVC joint/coalition 

training environments

Pedagogical models

Secure, integrated LVC environments

Adaptive and valid cognitive agents

Individually tailored training 

and education

Persistent, interoperable 

learning ñecosystemò

Proficiency-based performance measures/analyses

Adapting learning sciences to military contexts

Secure, scalable, on-demand joint and coalition LVC events

Mission 

Need

Military 

Capabilities

Technical 

Goals

S&T 

Focus

2024

Participation Legend:

Army

Navy

Air Force

Marines

OSD/Joint

Large Scale Computation for Human-Machine Training & Assessment

Secure Environments for LVC Training 

Adaptive, Multi-level Constructive Models

Integrated Infrastructure for Human-Machine Team Training

Shading Legend

Light: Not/partially 

funded

Dark: Funded

6.1

6.3

6.2

Infrastructure for Performance Measurement, Tracking, and Personalized Training

Warehousing & using (big) learning data 

Learning Sciences for Military Training



Distribution Statement A: Approved for Public Release 17

S&T Focus Areas Near-term Mid/ Far-term Operational

OpportunitiesFY 16 FY 17 FY 18 FY 19 FY 20

Secure Environments for LVC 
Training
Develop, validate, and demonstrate 
seamlessly integrated Live, Virtual, 
and Constructive (LVC) 
components into persistent,secure, 
and manageable training and 
operations environments across the 
Range Of Military Operations 
(ROMO)

Seamless integration of live, virtual, 
& constructive training 
environments; personalized training 
grounded in operationally relevant 
proficiency assessments;Range 
infrastructure to support LVC 
integration for 4th/5th gen aircraft; 
air-ground simulation integration, 
scalable, adaptive constructive 
agents that think and act like people 
to support training & ops

Infrastructure for Performance 
Measurement, Tracking, and 
Personalized Training
Quantitative, embedded
performancemeasures in training 
and operational systems, combined 
with warehousing capabilities and 
metrics to assess mission readiness 
and effectiveness over a career

Formal, quantitative measures of 
proficiency; Embedded performance 
measures in training environments 
and operational systems; Integrated 
and persistent warehousing, 
diagnosis, and assessment of 
readiness to drive personalized 
training requirements and career-
long readiness management

Adaptive LVC Training for Enhanced Warfighter Readiness

Secure LVC Advance Training Environment.

Adaptive LVC Training for Enhanced Warfighter Readiness

Training, Education, and Personnel 
Development
Program Detail (1)

Adaptive Training for C4ISR

Live Virtual Constructive Simulation & Training

Adaptive Training Research

Live, Virtual, Constructive Training Fidelity

Learning Continuum and Performance Aid 

Total Learning Architecture

Future Integrated Training Environment

EDUCAT2E(see notes)

Autonomous Models and Agents for Training & Operations

Complex Cognitive Skills
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S&T Focus Areas Near-term Mid/ Far-term OperationalOpportunities

FY 16 FY 17 FY 18 FY 19 FY 20

Adaptive, Multi-level Constructive 
Models
More robust, valid, & Integrated 
mechanisms that enable
constructive agents that truly think 
and act like people for training and 
operational applications;
Incorporate robust capabilities for 
situation representation and 
language processing to support 
human-machine teaming.

Realize the fullpotential of LVC to provide 
personalized, anytime, anywhere training. 
Reduce manpower costs for training with 
increased adaptivityin constructive forces. 
Enhanced validity; increased cognitive & 
behavioral fidelity; agents that are 
language enabled & situationally aware; 
consideration of cognitive moderators; 
emphasis on complex & uncertain 
operational contexts; also facilitates 
human-machine teaming

Human-Machine Training & 
Assessment
We must prepare for the need to 
train autonomous systems for the 
same operational realities as 
humans, including training with 
human teammates; requires 
bridging among machine learning, 
large scale computing, and LVC.

Training to tailor baseline autonomous 
systems for specific capabilities, 
environments, and operations. Integration 
of large-scale computing resources with 
machine learning capabilities in LVC 
training environments will be a game 
changer in human-machine teaming by 
providing the opportunity for humans and 
machines to train separately and together 
in the same environments to prepare for 
the uncertainty of real operations.

Adaptive LVC Training for Enhanced Warfighter Readiness

Autonomous Models and Agents for Training & Operations

Adaptive LVC Training for Enhanced Warfighter Readiness

Training, Education, and Personnel 
Development
Program Detail (2)

Live, Virtual, Constructive Training Fidelity

Computational/Cognitive Models for ITS

Autonomous Models and Agents for Training & Operations
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S&T Focus Areas Near-term Mid/ Far-term Operational

OpportunitiesFY 16 FY 17 FY 18 FY 19 FY 20

Learning Sciences for Military 
Training
Adaptresearch on learning and 
training to the unique requirements 
of the military environment

A significant scientific base exists in 
the learning sciences,but most of it 
has been developed in non-military 
contexts. Adapting and extending 
existing research for the unique 
requirements of military training will 
improve its efficiency and 
effectiveness

Training, Education, and Personnel 
Development
Program Detail (3)

Adaptive LVC Training for Enhanced Warfighter Readiness

Adaptive Training Research

Personal Assistant for Learning

Total Learning Architecture

Accelerating the Development of Small Unit Decision-Makers
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ÅUse quantitative models of human 

learning and forgetting to optimize and 

personalize training schedules

Technology Highlight: Predictive Performance 

Optimization (PPO)

Status & Impact

ÅImproves training efficiency

ς Shifts from calendar-based 

training to cognitively principled 

personalization schedules

ς Minimizes training costs/time 

while maximizing performance 

effectiveness

ÅMore effective acquisition of training 

objectives & more sustained proficiency

ÅDemonstrated to maximize performance 

effectiveness while simultaneously 

reducing time/costs in training

Program
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What? Developed by the Advanced Distributed 
Learning (ADL) Initiative, Experience API (xAPI) is 
a technical specification that facilitates the 
standardized documentation and interoperable 
communication of learning experiences (i.e., 
data) among disparate software systems. 
Essentially, it helps breakdown data stovepipes 
between education and training technologies.

Why? xAPIhelps fuel learning analytics, not just 
within a single training system or course, but 
ǇƻǘŜƴǘƛŀƭƭȅ ŀŎǊƻǎǎ ǎƻƳŜƻƴŜΩǎ ŜƴǘƛǊŜ ƭƛŦŜƭƻƴƎ 
learning set of experiences. Today, xAPIhas been 
integrated into numerous COTS systems and 
demonstrated in various DoD/Federal settings. 
Even TechCrunch recently published an article
about how xAPI-based data will soon replace the 
standard resume!

Who Cares? Using xAPIwill allow multiple, 
disparate learning devices (e.g., e-learning, mobile 
learning, simulations, physical sensors) to be used 
longitudinally as a cohesive system. It enables 
broad human performance data management and 
interoperable exchange. Ultimately, this will enable 
much improved analysis of learning/performance, 
better informing lifelong instructional adaptation 
and planning, as well as talent management 
activities.


