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Air Force Research Laboratory
Autonomy Science & Technology
Strategy

Dr Jim Overholt
AFRL Senior Scientist for Autonomous Systems

Kris Kearns

AFRL Portfolio Lead for Autonomy Research
Human Effectiveness Directorate
Air Force Research Laboratory

With the support from many
AFRL Scientists and Researchers

Can be contacted through:
AF-autonomy@defenseinnovationmarketplace.mil
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\ /’ AFRL Autonomy
\43»/ Vision & Goals

Ensure operations in

Demonstrate highly
- complex, contested effective human-machine
environment teaming
. R

Intelligent machines seamlessly integrated with
humans - maximizing mission performance in
complex and contested environments

Create actively
coordinated teams of
' multiple machines

\ Ensure safe and effective systems in unanticipated & dynamic environments
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\/ AFRL Aut.onomy |
<% Human-Machine Teaming

Demonstrate highly
effective human-machine ™% =
teaming
——
Intelligent machines seamlessly integrated with
humans - maximizing mission performance in
complex and contested environments
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\/ AFRL Aut.onomy |
3 Human-Machine Teaming

Demonstrate highly
effective human-machine
teaming

——

ENDURING PROBLEMS
*Enable & Calibrate trust between human and machines

* Develop common understanding and shared perception
between humans and machines

* Create an environment for flexible and effective decision
making

o
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TRUST AND SHARED
KNOWLEDGE

DECISION
OVER -MAKING
GENERATIONS

CAPITALIZES
" EAFC‘A BI-DIRECTIONAL

PARTNER'S FLOW OF

! S‘TRENGTHS 2 o 3 0 INFORMATION

Machines G andon ~% SEAMLESS
as Tools A I 7 ' Ao | HUMAN-MACHINE

PARTNERSHIPS

*Nonintuitive
interfaces

¢ Uncertainty and
limited trust

~ *0One-way - - . o Al
" information flow il m = :.,,&k%h 4
A& Command Weapons *\ 9 Evgiution
5 £

Analyst Operations & Control OPs Operator

L—*‘ ® Natural user interfaces
B ECHNOLOGY CHALLENGES '-.-Mutuglawa,mﬁg;gfﬁ

=
\}/ condition

HUMAN STATE HUMAN-MACHINE | TASK&COGNITIVE | HUMAN & MACHINE
SENSING & ASSESSMENT INTERACTION MODELING LEARNING

® Objectively measure ® Fnable human and ® Task and function & Adapti
and assess humans state machines to communicate allocation for workload an
(physiological, performance, and share information and decision-making
behavioral) balance

%ﬂﬂn Bmth:rs Ins‘lhu‘ne S2013. Wright Brothers Instiute IDEA Lab, Craated by The Grove Consultants Inlamational
- y
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Human-Machine Teaming
Technology Challenges

Human State
Sensing &
Assessment

¢ Objectively
measure and
assess human’s
state
(physiological,
performance,
behavioral)

Human-
Machine
Interaction

e Enable human
and machines to
communicate
and share
information

Task &
Cognitive
Modeling

¢ Task and
function
allocation for
workload and
decision-making
balance

Human &
Machine
Learning

e Adaptive,
learning and
extended
mutual training
between H & M

Data Fusion &
Understanding

e Integrate human
and machine
data (context,
time, format) for
a shared world
model
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