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Some 
Questions

• Where best to put 
the human(s)?

• Optimal 
human-machine 
synergy?

• How best to prepare 
the human(s) (and 
machine)?



Outline

•Past

•Present

•Future



Past



Nikola Tesla
1856-1943

1898

Tesla demonstrates a radio-controlled boat
(U.S. Patent 613,809 - Method of  an Apparatus for 
Controlling Mechanism of  Moving Vehicle or 
Vehicles)



Information Warfare over 100 years ago…

A few hundred aerial photographs had been 
taken during the opening six months of  the 
war, by 1918 well over five million were 
produced in just nine months

UK National Archives

People and Process + Technology



Queen Bee Target Drone – 1930s/40s



Paul M Fitts (1951)
Human Engineering for an Effective Air Navigation and Traffic Control System

• “great caution be exercised in assuming that men can 
successfully monitor complex automatic machines and take over 
if the machines break down”

• “engineers should seriously consider systems in which machines 
would monitor men and prevent them from making dangerous 
mistakes”



USAF Colonel 
John Boyd

(1960s)
“In order to win, we should operate 
at a faster tempo or rhythm than our 
adversaries … or get inside [the] 
adversary’s OODA loop.”



In the Loop …

"If  I'm in the loop mentally I can 
respond more quickly than if  I have to 
watch an automatic system and take 
over and then get my mind into the loop.

So I was more comfortable in flying a 
manual descent than an automatic 
descent... my mental computer is 
already running at full speed.“

David Scott
Apollo 15 Commander (1971)



USAF Capt Jack Thorpe (1978)

4
Mission execution 

with real time 
observation

3
Air crews rehearse 

the plan and planners 
assess suitability

2
Planning a response 
using the holographic 
electronic sand table 

1
Enemy aggression 

detected by overhead 
sensor

I/ITSEC 2010 “Trends in Modelling, Simulation and Gaming: Personal observations about the past 30 years and speculating about the next 10” Jack Thorpe PhD



The Three 
Level Model of  

Situation 
Awareness

(Endsley 1995)

Situational awareness is the perception of  
environmental elements and events with respect 
to time and/or space, the comprehension of  their 
meaning, and the projection of  their future status.



Monitoring Systems



Boeing 737 MAX (2018/19)

Ethiopian 
Airlines Flight 

302



Test & Train
Test & Train
Test & Train

Human(s)

Simulation
Autonomous

System



Present



Simulation

Simulations imitate the real world 
over time, and in doing so enable 
the military and their 
stakeholders to prepare for the 
future and enhance their 
readiness



Why Use 
Simulation?



Toward
Net Zero 
Carbon

(13 Sept 21)

“With 9.6 tonnes of  carbon 
saved by every synthetic 
flight, it will help reduce the 
current carbon footprint of  
live training, supporting the 
net zero ambitions held by 
our customers and 
ourselves.”



Simulation Now - Land, Sea, Air, Anywhere



BISim 
VBS4 

Simulation
+

Microsoft 
Bing Data

Austin, Texas



Decision 
Support

UK MoD
“Single 

Synthetic 
Environment”



 Air Chief  Marshal 
Sir Stephen Hillier

Jan 18

“teenagers playing on 
their Xbox at home 
should take their 

gaming to the next 
level and join the RAF 

to operate real drones”



50 Years of  Gaming History, by Revenue Stream (Nov 2020)

www.visualcapitalist.com



UK Dstl 
Gaming 

Ecosystem 
Study
(2021)

• Games Engines
• Cloud Gaming
• Community
• Data and Analytics



Tip of  the Spear Innovation



Microsoft Flight Simulator 2020



Off the 
Shelf  

Technology
(2021)

Microsoft Flight 
Simulator (live 
Hurricane 
Laura)

Oculus Quest 2 
($299)



XR



“In Virtual Simulation 
you look at the 
Virtual World, 

in VR you are in it”



Rift Drone (2014)
AR.Drone 2.0 + Oculus Rift + Unity + Xbox 360 Controller

Rift Drone is open source: https://youtu.be/nD2a0OHRmoM

https://www.google.com/url?q=https://youtu.be/nD2a0OHRmoM&sa=D&source=editors&ust=1784457114748776&usg=AOvVaw2Ii4ygPNkhOQApctQg42aU


Mixed 
Reality

Viper Wing F-16 Cockpit
Varjo XR-3 MR Headset (Prepar3D Software)



XR is now 
good 

enough



Varjo 
Reality 
Cloud



Flight Path 
Programmed in, 
and Controlled 
by, Unity Game 

Engine



Just Art?

• Authors: V. Serpiva, E. Karmanova, A. Fedoseev, S. Perminov, D Tsetserukou
• Laboratory: Intelligent Space Robotics and VR/AR Lab.
• University: Skolkovo Institute of  Science and Technology, Russia
• Conference: ACM Siggraph 2021, Emerging Technologies



Back to the 
OODA Loop

Juliane Gallina, Chief  Information Officer, CIA

AI in Support of  Decision Making



What about 
the Threat?



Future



The Next Workforce

Wikipedia



The Internet & Gaming dominate our waking lives

https://datareportal.com/reports/digital-2021-april-global-statshot



1992
• “computer-generated 
universe that their 
computers draw on their 
goggles and pump into 
their earphones … an 
imaginary place known 
as the Metaverse”

Neal Stephenson
44



The Metaverse in 2021

Unity Roblox Microsoft Facebook Epic Games Nvidia

• “A concept of  a future iteration of  
the Internet, made up of  
persistent, shared, 3D virtual 
spaces linked into a perceived 
virtual universe”

• Wikipedia

• “An expansive network of  
persistent, real-time rendered 3D 
worlds and simulations that 
support continuity of  identity, 
objects, data, and entitlements, 
and can be experienced 
synchronously by an effectively 
unlimited number of  users, each 
with an individual sense of  
presence’

• Matthew Ball, former Amazon 
strategist, now futurist and venture 
capitalist

• “An Internet that we will live in 
rather than look at”



Metaverse Convergence

Technology Convergence
• Computing
• Software
• AI and automation
• Data and Analytics
• Networking
• XR
• Sensors & Haptics
• Digital Twins
• Blockchains
• Gaming 
• Standards

Microsoft
“A convergence of  the physical and digital 
worlds creating a new world of  opportunity and 
transformative solutions …”



1985 • “If  you try and lose then 
it isn't your fault. But if  
you don't try and we 
lose, then it's all your 
fault.”

Orson Scott Card
47



Ender’s Game Film (2013)

Leadership

Remotely-Operated/Autonomous Agents

Intuitive Interfaces



Ender’s Game Film (2013)



Questions?


