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ABSTRACT

One of the principal themes the NATO Science and Technology Organization (STO) is fostering in 2017 is
“Military Decision Making using the tools of Big Data and Artificial Intelligence (AL)". Simulation might
play a significant role to play in these developments as it can act as a testbed for such concepts and support
the military decision makers in future operations that are enhanced by Al Simulation is already making a
significant impact in the development of Al outside of the defence sector. Companies such as DeepMind
and Nvidia are using computer games and simulations o “train” Al and autonomous systems, analogous

Andy Fawkes

to humans training in simulations. The rate of progress is high, driven by increases in computing power,
availability of data and improved algorithms. Al can now “beat” humans at many computer and board
games and is moving towards tackling more strategic games that have parallels with military C2. If such
Andy Fawkes developments translate into the defence sphere then we could foresee humans and autonomous systems

training in the same simulation systems, both separately and together, and the Al in the autonomous system
being the same as that in the simulation. As autonomous systems proliferate across the nations, M&S
technology and techniques might be used to improve the interoperability of autonomous systems. To
maximise such synergies, it will be essential that NATO embraces all communities that have an interest in
AL Assessing the risks of potential adversary’s use of Al and commercial autonomous systems is also

i necessary. Despite recent advances, Al development still faces significant technological and ethical
THINKE THINKEe challenges and these must be monitored and addressed as necessary
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My Feelings on Unmanned Systems/Automation
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*First Thoughts

It’s a Trend... The Good, the Bad,
and the Ugly

. *New Sailors, New Human/
Outlme Machine Interfaces?

«Simulation, Gaming and Remote/
Autonomous Systems

*Final Thoughts
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War is chaotic

o battle plan
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the enemy

Humans are
Very
Adaptable
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Autonomy and Communications
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It’s a Trend...

(The Good, the Bad, and
the Ugly)
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RN Frigates — Crew per Displacement Tonne
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Remote Pilots

Radio Controlled “Queen Bee” (1936)

Gaumont British Newsreel (Reuters)
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Some Military Autonomous Systems

US Army
Manned-Un
f manned

Teaming
(MUM-T)

US F-18 &
103 Drone
Swarm

US Navy
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Boeing MQ-25 Stingray (Aerial Refueling Drone) - Dec 2020
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NASA'’s Ingenuity Helicopter — First Flight — 19 April 2021
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Live Video From Telemetry Data
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Redundant

Pilots?

= pngodgel.

A new artificial intelligence flight combat system dubbed ALPHA has taken on
one of the Air Force's top tactical experts and won. Retired USAF Colonel Gene
Lee -- an experienced combat instructor with "considerable fighter aircraft
expertise" -- was repeatedly shot down during engagements with ALPHA in a
high-fidelity air combat simulation. Lee called his computerized opponent "the
most aggressive, responsive, dynamic and credible Al I've seen to date.”

DEFENSE

AIRWARFARE, NETWORKS / CYBER

Al Slays Top E-16 Pilot In
DARPA Dogfight Simulation

“It's a giant leap," said DARPA's Justin (call sign "Glock") Mock.
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Case Time: 164.5 s
Distance: 2,277 ft r
Closure: 87 kts
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Heron Systems’ Al pilot scores the final kill against AF F-16 instructor “Banger” in
AlphaDogfight Trials

WASHINGTON: In a 5 to O sweep, an Al ‘pilot’ developed by Heron
Systems beat one of the Air Force’s top F-16 fighter pilots in

DARPA's simulated aerial dogfight contest today.
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“AlphaGo”
(2016)
&

“AlphaGo
Zero”
(2017)

*AlphaGo beats top
Human Go Player

*The next
incarnation was
“AlphaGo Zero”,
with a new neural
net design

* Trained in 3 days,
no human
intervention except

Go rules
* AlphaGo Zero beats
AlphaGo -100to 0

Challenge Match
8-1

5 March 2016
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Google
DeepMind
2019

THEVERGE  cch - REVIEWS - SCIENCE - CREATORS - ENTERTAINMENT - VIDED  MORE

GAMING \ TECH ARTIFICIAL INTELLIGENCE

DeepMind’s StarCraft 2 Al is now better than
99.8 percent of all human players

AlphaStar is now grandmaster level in the real-time strategy game

By Nick Statt | @nickstatt | Oct 30, 2019, 2:00pm EDT
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Edge Al Computing
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