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Towards
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.”
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UK Air Training Capabilities - Data Stovepipes?
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Highlights

• “Multi-domain integration”

• “Persistent engagement”

• “Embracing new and emerging technologies”
• artificial intelligence, AI-enabled autonomous 

systems, cyber, space and directed energy 
weapons

• “Capability in the future will be less defined 
by numbers of  people and platforms than by 
information-centric technologies, automation 
and a culture of  innovation and 
experimentation.”



“Low Tech”
Air Threat
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What are We 
Seeking in 
Training?

Faster

Cheaper

Better

Flexible

Multi-Domain

Greener
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AR/VR Progression over Last 10 Years (CAE)



UK Virtual 
Reality in Land 
Training (VRLT) 

Pilot - 2019

The aim of  the VRLT pilot was 
to identify the opportunities 

that Virtual Reality technology 
offers the Future Collective 

Training System



Why VR for Team/Collective Training?

•Immersive environment creates 
a challenging environment 

•Can rapidly rehearse and 
repeatedly practice in a variety 
of  scenarios

•Flexible, scalable, deployable 
and cost effective





“in Virtual 
Simulation 
you look at 
the Virtual 

World,

in VR, you 
are in it”



Mixed 
Reality

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



Other Crew
(CAE)



Support

Credit – Kognitiv Spark 
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Mixed Reality 
in 

Operations



Gaming and the 
Metaverse



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

www.visualcapitalist.com



Gaming Ecosystem(s) are Large, Complex and Evolving



UK Dstl 
Gaming 

Ecosystem 
Study
(2021)

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



Some Findings… 

Game Engines

• Software such as Unity and Unreal are already being used in defence

• They are becoming ever more capable and versatile and are supported by their own ecosystems, communities, 

and professional services

• They have large user bases which generate open source training and knowledge

• Defence could benefit by taking a coordinated approach to procuring and deploying game engines and sharing 

content and best practice on their use

Cloud Gaming

• A technological reality with Amazon, Google, Microsoft, Nvidia, Sony all have services, running over domestic 

networks and diverse devices

• Aligns with many core Modelling and Simulation as a Service (MSaaS) characteristics

• Defence could look to cloud services such as Steam, Playfab, or Unity, and investigate emerging cloud offerings 

such as Polystream and Hadean

• Only be fully realised if MoD defines the appropriate network infrastructure requirement and funding for a 

cloud-ready network



Some Findings… 

Data and Analytics

• There are many emerging technologies in unexpected parts of the gaming ecosystem which could 

drive new opportunities for defence M&S and defence wide individual and collective training

• Examples include, live player performance analytics in pro gaming/esports and computer vision 

technologies for esports training

Communities

• Connect gamers, spectators, and developers across the ecosystem, empowered by software such 

as Discord and sharing platforms such Twitch and YouTube

• These communities act as force multipliers, sharing knowledge, providing user-generated content, 

and experimenting with the technology of choice

• Defence already has bottom-up initiatives such as “Fight Club” and it could reap further 

community benefit with top-down support to enable M&S communities to mirror the dynamics 

found in the gaming ecosystem



Microsoft Flight Simulator 2020



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
41



The Metaverse



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



The Internet & Gaming dominate our waking lives

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



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 …”



A Military Metaverse?

“Persistent secure networked 
interoperable live, virtual and 
constructive simulations, synchronized 
with operational systems and 
enterprise-wide digital twins of 
equipments, platforms, infrastructure 
and personnel and the wider human 
and natural world.”

Fawkes SIMNET’s 1980s Vision
Jack Thorpe PhD



Top Cover for the Military Metaverse

• … our goal is to establish a 
common synthetic 
environment, where live, 
virtual and constructive 
training can be converged 
through common standards, 
common data, common 
terrain and an open 
architecture

• … and we can see 
emerging the fusing of 
synthetic and real world 
environments such that it 
would make increasingly 
difficult to distinguish 
between training carried 
out in simulation and the 
real thing

US Army 
MG Maria Gervais 

2020

UK Chief of Defence 
Staff

Sir Jock Stirrup
2007



Future 21st 
Century 
Defence 

Simulation 
Infrastructure?

• Persistent

• Integrated

• Multi-domain

• Networked

• At the Point of  Need

• Seamless across Real and Virtual Worlds

• Across Operational Cycle

• Across Procurement Cycle

• Through Career



The 21st Century 
Aviator



RAF Age Distribution - 2019

38% of the RAF is ≤ 29
 

and 74% ≤ 39

UK Armed Forces Biannual Diversity Statistics: 1 April 2019



Human Augmentation (May 2021)

“Future wars will be won, not by 
those with the most advanced 
technology, but by those who can 
most effectively integrate the 
unique capabilities of both people 
and machines.”



The Human as a Platform

Human Augmentation – The Dawn of  a New Paradigm (May 2021)



The Human as a Platform

Human Augmentation – The Dawn of  a New Paradigm (May 2021)



Realisation of  Human Augmentation Timeline

Human Augmentation – The Dawn of  a New Paradigm (May 2021)



Wearables



Eye 
Tracking



Next-Generation User Interfaces

•Gesture Interfaces

•Tangible User Interface

•Emotion Sensing

•Brain-Computer Interface



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



Brain 
Interface

59



Human-Machine Teaming

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

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



Questions?


