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ARL Major

Laboratory Programs

Protection
Materials and Manufacturing Science for
Protection
Vehicle Protection
Individual Warfighter Protection

Lethality

Energetic Materials & Propulsion
Projectiles, Warheads, & Scalable Effects
Affordable Precision Munitions

Advanced Weapons Concepts

Materials and Manufacturing Science for
Lethality

Human Dimension
® Soldier Performance
® Neuroscience/Neuroergonomics

® Social/Cognitive Network Science
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® Human Systems Integration

Training Technology

® Artificial Intelligence
® Training Application Environments

® Immersive Learning

® Virtual Interfaces & Synthetic
Environments

® Advanced Distributed Simulation

Extramural Basic Research

Chemistry

Physics

Life Sciences

Nanoscience

Environmental Sciences

Materials Sciences

Mechanical Sciences

Mathematics

Computing and Information Science
Electronics
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Network

Battlespace Information Processing
Tactical Communications & Networks
Battlefield Weather for C2 & ISR
Advanced Computing and Computational
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Advanced Electro-Optical Technologies
Advanced RF Technologies
Autonomous Sensing
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Survivability/L ethality Analysis
Methodologies
Future Combat Systems
Combat Systems
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ARL Partnerships
UARCs, CTAs, ITA, CoEs

Centers Of Excellence University Affiliated Research Centers

Hi g h Performance Com p utin g A A

« Stanford University

+ New Mexico State University
* Morgan State University

+ University of Texas, El Paso
» High Performance Tech, Inc
+ NASA - Ames

Elexible Displays

*Arizona State University : _ . Immersive
‘ Environments

Materials

= University of Delaware

* Johns Hopkins University
* Rutgers University

* Drexel University

+ Virginia Tech

International

Technology Alliance
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e Full Sensory Immersion

e 3-D Mobility

e Compelling Interactive
Stories
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ARL HRED’s Mission 4

Basic and Applied Research

Conduct a broad-based program of
scientific research and technology
development directed toward
optimizing Soldier performance and
Soldier-machine interactions to
maximize battlefield effectiveness.

//___.--—-"—”

IMPRINT

Improved Performance Research Integration Tool

Assessment & Evaluation A 1
Provide the Army and ARL with human factors [*§ _
leadership to ensure that Soldier performance .

requirements are adequately considered in
technology development and system design.

Tarsk Hateork Modeing for 2 ve. 3 Man FCE Crews

Soldier Focused Research & Analyses Q
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M, ﬁ@ Terminology 4

Human Systems Integration (HSI) is a multidisciplinary field of study

that emphasizes human considerations as the top priority in systems
design and acquisition to reduce life cycle costs and optimize system
performance.

Manpower Personnel Integration (MANPRINT) is the US Army’s
instantiation and implementation of HSI. As in HSI, the goal is to
optimize total system performance, reduce life cycle costs, and minimize
risk of Soldier loss or injury by ensuring a systematic consideration of
the impact of materiel design on Soldiers throughout the system
development process.
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MANPRINT

Seven MANPRINT Domains

Manpower

The numb=r of miliary and civilan personnel requined and avallasle to
op=rate, malntsin, sustaln, and provide training for sysiems In accondance
with Tile 10, U.5. Code, Armed Forces, Gh. 144, Section 2434,

MANPRINT

Manpower & Rersonnel o Capabifities
Integ ratl on . Thie cogritive and physlcal capablities required fo be able o bain for,

op=raie, malntsin, and swstain matersl and Information systems.

v

Training

The Instruction or education and or-Mejob or unit bralning reguired o
pravide personnsl and units with thelr essential joo skills, knowledge,
valuss and alfiiwdes.

-

Human Factors Engineering

The Integration of human characteristics Into system definition, design,
development, and evaluation ta oplimize human-maching perfMmancs
under operational conditions.

Lystem Safety
The deslgn features and operating charactenslics of a sysiem that
minimize human of machine emors of fallures that cause Injuriows accdents.

Health Hazards

The deslgn f=atures and operating charactenslics of a system that create
significant fisks of bodily Injury or death; prominent sounces of heaith
hazards Inciuge lowd nois2, chemical and Diplogical substances, extreme
temperatures, and radiation enengy.

Soldier Survivability
The characienstics of a system that can reduce fraticide, detectabilty,
and probaiiity of being attacked, and can minimize sysiem damage,

soidier Injury, and cognitive and physical Tatigue.
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ARL HRED’s

Soldier Performance Human Robot Interaction
Neuroscience/Neuroergonomics =~ Human Systems Integration
Social/Cognitive Network Science

Multitasking In
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a ey Soldier Performance
 Aocon)

Research

Optimize sensory, perceptual, and physical
demands on the Soldier-system to improve
survivability, sustainment, efficiency, and
effectiveness

tactile

visual speech

auditory

G\

Tactile
-l Control
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Strategic Research Initiative:
Neuroscience

g

merging
Imaging
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Advanced
Cognitive
Classification
Algorithms
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Understanding Soldier Brain Function to Improve System Performance

UNCLASSIFIED




Strategic Research Initiative:
Network Science
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M ﬁ@ Strategic Research Initiative: ‘

Autonomous Systems
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Y RDECOM Human Systems Integration:

Tools, Assessment, & Support

OBJECTIVE

» Tools for early, cost effective insertion of MANPRINT criteria

requirements to optimize Soldier-system performance and cost
at the systems of systems level

Quantitative Warfighter requirements analysis to avoid overload

that leads to increased injury, fratricide, and decreased mission
performance

CHALLENGES

« Tools:
 Evolving analysis demands
* Barriers to usage
» Human performance empirical data voids
+ Assessment & Support

« Large volume of acquisition programs and data voids
 Tailored acquisition programs shorten timeline

*

H i
bgg -ims“cmg@}ai%?

!
i

ONGOING EFFORTS

* Tools:

* Human performance moderator algorithms — environment —e—
and training _ . =
« Tradeoff tool for Multimodal Interface Design . ‘ - :
» Assessment & Support . . IMPRINT
* Human performance analysis metrics for complex systems

« Quantify MANPRINT risks and tradeoffs Human Performance Models
« Link HSI and Systems Engineering analyses

Increase percentage of acquisition programs assessed
UNCLASSIFIED
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Simulation & Training
Technology Center

" HapMed
"TC3 "Combat Medic Card Game

" MR MOUT "Severe Trauma Simulation
" Immersive Environments

Special Program: MATREX

" Synthetic Natural Environments i
" VIRAT " Embedded Training

*Second Life
*Robotics

* Virtual Worlds
" Tactical Digital Holograms
* Virtual Interfaces

" Mobile Devices WARFIGHTER FOCUSED.
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v ﬁ@ ARL HRED Facilities

= Dismounted Infantryman Survivability & Lethality
Testbed (DISALT)

= Shooter Performance Facility (M Range)
= Mobility & Portability Course (KD Range)
= Tactical Environment Simulation Facility (TESF)

= Cognitive Assessment, Simulation, & Engineering
Laboratory (CASEL)

= Environment for Auditory Research (EAR)

= Neural Engineering & Research In Vehicle
Environments (NERVE)

TSEF
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Improved Performance Research Integration Tool

stochastic discrete event simulation tool

__r._.__.-'"-.-—' INBRINT Pro 1.0
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Improved Performance Research Integration Tool

P11 Bl Tk 35

I‘

334 users supporting Army, Navy, Air Force,
Marines, NASA, Department of Homeland .
Security (DHS), Department of Transportation
(DaT), Joint and other organizations
across the country

http://arl.army.mil/IMPRINT
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Y ADECOMJ) |\ 1oRNT can be used to -‘

» Set realistic system « Examine performance as a
requirements function of personnel

« |dentify future manpower & characteristics and training
personnel constraints frequency & recency

* Evaluate operator & crew * |dentify areas to focus test
workload and evaluation resources

* Test alternate system-crew
function allocations

 Quantify human system
Integration risks in mission

* Assess required performance terms to support
maintenance manhours milestone review

» Assess performance during Represent humans in
federated simulations

IMPRINT is a trade-off analysis tool

extreme conditions
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N ﬁ@ Socio-Cultural Modeling

Identify socio-cultural factors that influence
Soldier/Commander decision making and communication

!

Build cognitive framework and models of socio-cultural
influence on Soldier/Commander decision making and
communication

Develop and validate guiding principles and concepts for
effective depiction and understanding of relevant socio-
cultural information
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v o E!:!l!ll Socio-Cultural Modeling:

The Next Two Years

In FY11, identify applicable data, models,
algorithms and research gaps that capture
socio-cultural influences on decision making
and communication; conduct empirical
research to fill existing gaps; develop a
taxonomy of socio-cultural factors that
influence decision making and
communication

In FY12, develop cognitive framework and
models depicting influence of socio-cultural
factors on Soldier/Commander decision
making and communication
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Asymmetric Threat Tracker and
sustainment planning tools

GlobeSmart®
Commander
and Soldier

Improved Performance Research Integration Tool

CBTRACE §
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