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What are We 
Seeking in 
Training?

Faster

Cheaper

Better

Flexible

Multi-Domain

Greener



USAF Predator Mission Aircrew Training System



Why Use 
Simulation?



Direction of  Travel? Some High Level Documents

March 2021 Nov 2021Sept 2021 May 2021



The UK Strategic Command Strategy (22 Nov 21)

“We need to be better at responding to the 
unpredictable. 

Defence must become agile, responsive and able to act 
in an integrated way. 

It means experimenting with new technology and 
becoming experts in data exploitation. 

We need to join up our people, equipment and 
information through integration.

It’s through this integrated approach, which places the 
use of  technology and data at its heart, that we will 
become more agile and more able to respond to the 
unknown.”



Multi-Domain Integration ≡ Multi-Domain M&S



The Crucible of  War



Public Domain ISTAR (MAXAR)



Iranian 
Shahed-136

(aka Geran-2)
– 

Suicide Drone



New 
Realities?

•VRLT Footage?



 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”



Military Esports



Microsoft Flight Simulator



Off the 
Shelf  

Technology
(2021)

Microsoft Flight 
Simulator
(live Hurricane 
Laura)

Oculus Quest 2 
($299)



Unreal 
Games 
Engine 

Software in 
CAE Flight 
Simulator

(2022)



Simulation Now - Land, Sea, Air, Space, Anywhere



Simulation & 
UAV 
Development



UAVOS (USA) 
Simulation 

Software for 
UAV Testing



Rift Drone
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=1784457040059450&usg=AOvVaw1OT6baWu3qgDJK-Owqo5U5


Flight Path 
Programmed in, 
and Controlled 
by, Unity Game 

Engine



Eye 
Tracking



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



The Human Challenges of  
Automation and Remote Operation



Queen Bee Target Drone – 1930s/40s



Cautionary 
Tales



Algorithms…



Monitoring Systems



Boeing 737 MAX

Ethiopian 
Airlines Flight 

302



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”



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)



Maximise 
the 

Strengths 
of  Both



C4ISTAR-Simulation
Convergence



Whole Earth Simulation



BISim 
VBS4 

Simulation
+

Microsoft 
Bing Data

Austin, Texas



CAE Virtual 
Intelligence 

Surveillance & 
Reconnaissance 

Training 
Application 

(VISTA)



CAE



US Army - One World Terrain



The Metaverse and Defence



It’s Science Fiction…

1984 – Created by Gibson, the word “Cyberspace” is 
popularised and “had no real semantic meaning”

a "mass consensual hallucination" in computer 
networks

1992 – Stephenson creates the word “Metaverse”                
a portmanteau of "meta" (meaning beyond) and 

“universe”

“ … a computer-generated universe …”

Real 
World

Digital 
World



Some Contemporary Metaverse Descriptions …

Source Metaverse Description

Wikipedia
(2022)

“In futurism and science fiction, the metaverse is a hypothetical iteration of the 
Internet as a single, universal and immersive virtual world that is facilitated by the 
use of virtual reality (VR) and augmented reality (AR) headsets.”

Microsoft CEO
Satya Nadella
(2021)

“The metaverse enables us to embed computing into the real world and to embed 
the real world into computing.”

NVIDIA CEO
Jensen Huang 
(2022)

“The metaverse is the next evolution of the internet … the internet in 3D, a 
network of connected, persistent virtual worlds … where humans will portal into a 
virtual world with XR devices while AIs will portal out to our world as physical 
robots.”

Matthew Ball 
(Author) 
(2022)

"A massively scaled and interoperable network of real-time rendered 3D virtual 
worlds that can be experienced synchronously and persistently by an effectively 
unlimited number of users with an individual sense of presence, and with continuity 
of data, such as identity, history, entitlements, objects, communications, and 
payments."

JP Morgan 
(Company) 
(2022)

“The metaverse is a seamless convergence of our physical and digital lives, creating 
a unified, virtual community where we can work, play, relax, transact and socialize.”



What is Different Now?

• Computing Power and Availability

• Network Capacity and Reach

• Data Storage and Discoverability

• XR (VR/MR/AR)

• Ubiquitous Gaming

• Investment by Big Tech Companies, e.g.
• Microsoft

• Nvidia

• Meta/Facebook

• The Pandemic

Source - WePC 



London
“Rush Hour”

MS Teams/Zoom
+

Culture Change
?

2017 08:30 Hrs - 10 Sept 2022



A Defence Perspective on the Metaverse

The concepts of  virtual reality and avatars in a 
persistent virtual world(s) remain, however,

the metaverse can be considered now to also embrace 
a wider convergence of  technologies of  varying 
maturities that are bringing the physical and digital 
worlds together and,

represents the next evolution of  the Internet, a trend 
from 2D to 3D interaction and immersion between 
humans, machines and the digital world.  

The metaverse could be considered a long standing 
vision without a fixed roadmap to achieve it



So What?
A Persistent Digital Twin of  the Battlespace…



Military Metaverse Users

Operations

Research

Force 
Development

Capability 
Acquisition

Capability 
Support

Training & 
Education



USAF Capt Jack Thorpe (1978) – Getting Closer?

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

Ref. 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



Ender’s Game Film (2013)
Leadership

Remotely-Operated/Autonomous Agents

Intuitive Human-Machine Interfaces



Questions?

Prepare for the 
Unexpected



Test & Train
Test & Train
Test & Train

Human(s)

Simulation
Autonomous

System


