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Amara's Law

“We tend to overestimate the effect of a technology in the short
run and underestimate the effectin the long run."

Roy Amara (1925 - 2007); Head Stanford Institute for the Future
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* Requirements
* Current Training

* (Shared) Situational Awareness

Presentation

Overview * XR-—eXtended Reality
 Some Other Technologies

* Gaming and the Military Metaverse
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The Idea

Armoured vehicle crew
should be trained and
treated like air crew

The need is greater and
the costs are getting lower
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Requirements
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Direction of Travel? Some High Level Documents
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The UK Strategic Command Strategy (22 Nov 21)

Strategic
Command

The Strategic
Command Strategy

“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.”
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Multi-Domain Integration

A hypothetical scenario enhanced by Multi-Domain Integration
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The UK Defence Digital Backbone

Partners

@l\\@\\ \\\G\\\Q\\\Q\\I@
‘ Industry

Defence’s Digital Backbone will be an ecosystem — a combination of people, process,
data and technology; it will enable friction-free access to our data, connecting sensors
in one domain to platforms in other domains, via decision makers at the relevant levels
in real time.

* Singular

* Secure

* Modern

* Data as a strategic asset

0,
Y4
-
1
—



COVID-19
Digital Acceleration

THINKE



9O >INITHL

1009
85




“Digital Native”

Over 2/3™ of the Army are Digital
Natives and 95% by 2030
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rucible of War

Conflict in Nagorno-Karabakh
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New
Realities?
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More Autonomous Systems
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British Army Collective Training Transformation Programme (CTTP)

* CTTP seeks collective training that is more
challenging and conducted in more dynamic
and complex environments (physical, virtual
and cognitive)

* Collective Training will become surrogate
warfare;

* It will be measurable, enabled by simulation
and technology

* The British Army will train in regions of the
world that cement our Joint and
International partnerships

THE

COLLECTIVE
TRAINING
TRANSFORMATION
PROGRAMME

D Lz

IS
ARMY

BE THE BEST
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No battle plan
withstands

contact with the
enemy
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What are We

Seeking in
Training?

Faster
Cheaper
Better
Flexible
Multi-Domain

Greener
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Current Training
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Full/Platform

Training System

Availability
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Times Photographer
Richard Pohle
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Embedded

Training

Bradley AFV
Credit - Oasis Advanced Engineering




UK Combined Arms Tactical

Trainer
(CATT)

Image Credit — Lockheed Martin
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Simulation
Everywhere
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Military Access to Simulation

1,000’s

Numbers

1990 2000 2010 2020
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Simulation
in Training?
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Now Future

Future

Emphasis?

Training Centres Training Hubs
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(Shared) Situational Awareness
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The High and the Mighty (1954)

 —

How not to work together?
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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.

* System Capability
« Inferface Design
o Stress & Workload

* Complexity
e Automation

Task/System Factors

Feedback

The Three Level
Model of sudorms
Situation

Awareness
(Endsley 1995)

SITUATION AWARENESS

{ o

Individual Factors

e Goals & Objectives
* Preconceptions
(Expectations)
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Based on Endsley’s SA Three Level Model

SITUATION AWARENESS

Decide
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Differences of

Perception
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Language

Airplane! (1980)
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Practice, Practice, Practice!

Individually and in Teams
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Multisensory

Integration
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Avatars: Finding a sense of self and others in the virtual world
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Multi-Sensory
Perception

source - http://youtu.be/va-4dicX8DA
International Spy Museum, Washington
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eXtended Reality (XR)

Reality
The real Information Blend of real & Fully virtual
world layered over digital information world
vision to enhance reality
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A Range of Options ...

Meta Quest 2 Varjo XR-3 ?
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UK VRLT

Battlesbury
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UK Virtual Reality

in Land Training ..o

-

The aim of the VRLT pilot was to
identify the opportunities that Virtual

Reality technology offers the Future
Collective Training System
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VRLT’s Principal Training Audience
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Collective Training Teamwork Taxonomy

* Leadership — character, knowledge and action that inspires

e Situation Awareness — shared mental model of team situation

* Decision Making — team collectively makes a choice

* Communication — right information, right people, right time

* Co-operation — team goals over individual’s

THINKE



VRLT1

The Video
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After Action
Review
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Why VR for 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 desktop simulation you look at the
virtual world, in VR, you are in it”

THINKE



VRAI - Irish

Defence Forces

Mowag Piranha 3
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VRAI

Customers
include RAF

HEAT - SOLUTION OVERVIEW 81/100

DATA DRIVEN VR SIMULATION PLATFORM

TRAINEE MANAGEMENT

Create trainee profiles to track
performance
Enables remote training

VR SIMULATION

Hardware agnostic
Integrate with 3rd party sims
Or build for OEMs

DATA DRIVEN INSIGHTS

HEAT's proprietary data pipeline
Dashboard, reports & insights
Large data sets for ML prediction
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VRAI/Kongsberg
&
Irish Defence
Forces
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Some More

Details

* This system is designed for up to platoon/troop level i.e. 4 x
armoured vehicles operating together and also allows for
individual gunners or drivers to train individually, as car
crews, as a section (2 cars) or platoon (4 cars)

* Vehicles and weapons can be changed per customer

* Previously, all of this training was live on the vehicles with an
instr to student ratio of 1:3, now 1:12

* The system is designed to be portable and each armoured
car sim can be packed into a flight case for transportation

* The individual crews can be located in various locations and
when they put on their headsets they are all on the same
location virtually

* VRAI HEAT platform enables the ability to have cross training
platform digital training profiles i.e. the training conducted in
VRAI sim can be registered and integrated with other sims
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Safety Critical

VR-Based
Training

#99 HalldaleGroup

Pioneering simulation training, education, and learning

Civil Aviation + Defence *  Safety Critical Training +  Performancs
Magazines ~

EASA Qualifies World’s First VR Flight Training Device

_—

—
=
—
=

-
-

EASA calls the VRM Switzerland Virtual Reality FSTD qualification “a further step towards Agency and industry objectives
to improve overall rotorcraft safety by 50% by 2028." Image credit: VRM Switzerland.

RICK ADAMS

VRM Switzerland has received approval from the European Union Aviation Safety Agency (EASA) for pilot
training credits in a type-specific Robinson R22 virtual reality flight simulation training device, the world’s
first VR-driven FSTD to receive approval from an aviation regulatory authority.

THINKE



THEVERGE  1ech - REVIEWS - SCIENCE - CREATORS - ENTERTAINMENT - VIDED  MORE

Microsoft is supplying 120,000 HoloLens-based P cun

headsets to the US Army )
The contract could be worth up to $21.88 billion over 10 years /] I NSPECTOR G ENERAL

By Tom Warren and Sean Hollister | Mar 31,2021, 4:11pm EDT 8 U.S. Department of Defense

Report No. DODIG-2022-085

APRIL 20, 2022

(U) Audit of the Army’s Integrated
Visual Augmentation System

Mixed Reality in

Operations

Microsoft has won a contract to supply the US Army with HoloLens-based headsets. The
contract could be worth up to $21.88 billion over 10 years, and CNBC reports that it will INTEGRITY * INDEPENDENCE* EXCELLENCE
involve Microsoft supplying 120,000 headsets. The software maker has been working closely
with the Army since 2018, and soldiers have been testing the Integrated Visual Augmentation
System (IVAS) headsets over the past two years. These devices combine high-resolution
night, thermal, and soldier-borne sensors into a heads-up display.

THINKE




Decision
Support

#»9 HalldaleGroup

Pioneering simulation training, education, and learning

Civil Aviation ~ Defence +  Safety Critical Training ~ Performance]
Magazines ~

RAAF Trials AR for Virtual Operations Room

Image credit: RAAF.

ATUL CHANDRA
The Royal Australian Air Force (RAAF) is experimenting with Augmented Reality (AR) technology under its
Plan Jericho innovation programme, resulting in the creation of a virtual operations room of the future.

Under Plan Jericho which aims to deliver rapid disruptive capability to the RAAF, its Disruptive Innovation
team has been working towards a hybrid reality operations centre.
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Support

#99 HalldaleGroup

Ploneering simulation training, education, and learning

Civil Aviation + Defence »  Safety Critical Training +  Performance

RAAF Test Microsoft HoloLens

Credit - Kognitiv Spark

Image credit: RAAF.

MIKE RAJKUMAR SEPTEMBER 4
The Royal Australian Air Force (RAAF) recently commenced a trial initiative for maintenance of its C-17A
Globemaster Il transport aircraft using Microsoft HoloLens mixed-reality devices with software developed
by Boeing. The trials commenced in July with aircraft technicians from No. 36 Squadron at RAAF Base

Amberley, the service announced in a statement.
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Some Other
Technologies...
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Whole Earth Simulation

Battlespaces | e

Hubanos, Genany
+ New Battlespace
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Simulation
(VBS3)

Experimentation

APS
-+

Autonomous
Systems

AUTONOMOUS VEHICLES

ASSIGN UNMANNED VEHICLES TO SPECIFIC UNITS AND GIVE COMMANDS
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Eye
Tracking
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Wearables
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i GOV.UK

Home > Defence and armedforces > Armed forces

Notice
Telexistence Phase 2

DASA seeks innovations to develop a
complete telexistence system, integrating
telepresence, robotic and haptic
technologies on to a single platform.

From: Defence and Security Accelerator, Defence Science and

Technology Laboratory, and Nuclear Decommissioning

Authority
Published 18 January 2022

Telexistence

A telexistence capability can be defined as a system, or a
system of systems, which allows a human user to operate
in an environment without physically being there.
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Gaming and the Military Metaverse
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*The $175bn video games
ecosystem is vast and constantly
evolving

*Serving 2.8bn gamers across the
world
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50 Years of Gaming History, by Revenue Stream (1970-2020)

THE RISE OF GAMING REVENUE VISUALIZED

(Inflation Adjusted, 2020)
From the arcade boom to the rise of home consoles and
PC gaming, the gaming industry quickly grew to rival and é
outpace film and television. Once mobile gaming took off, —= = -
that wave of revenue became an ever-growing tsunami. 2000 2004 2009
The Sims for PC World of Warcraft Angry Birds for mobile
popularizes life | launches on the PC, becomes the most
Here’s how ":'e gaming market’s revenue wave has 3 simulation games | a subscription-based downloaded freemium
grown over time. * - online role-playing game and launches a
— game that grows to | media franchise
1989 11993 11997 more than 14 million
Nintendo releases ‘ Doom popularizes Nokia releases subscribers
the Game Boy | the first-person cell phones |
M Cloud handheld system, shooter genre with the game
@ eeo E alongside a port [ Snake, the first 2007
VR = — of Tetris | popular mobile | Apple’s iPhone
B Handheld 1980 1985 game | smartphone is
i Pac-Man generates Nintendo released
= Mabile more than $1 billion in Entertainment Handheld
m PC arcade sales in the Sy;tgm (NE:) ! PR
U.S. in one year and Super Mario 2
B Arcade Bros.
M Console !

1988

1994

Sega releases the Mega Sony's PlayStation and
Drive in Japan, released Sega'’s Saturn consoles

Arcade

=

1972
Pong becomes the first 1983-1985
commercially successful éi The video game crash of 1983

arcade game — hits North America, caused by
1978 market oversaturation and
Space Invaders reinvigorates high-budget poor-quality ports
the arcade market like E.T. the Extra-Terrestrial

SOURCE Peihom Smihers
COLLABORATORS RESEARCH + WRITING Omiri Woloch | DESIGN + ART DIRECTION Clayton Viodswornth

in the U.S. as the Genesis use CDs instead of

cartridges Pk "'20071

Microsoft’s Xbox pLolo]]

console is the first Nintendo's Wii

1991 with an integrated console is targeted at
Nintendo releases ethernet port a wide demographic

the Super NES of families

and

(SNES) non-gamers

2002
Microsoft launches Xbox Live,

League of Legends,
a subscription service for online a freemium multiplayer
mulitiplayer gaming popularized online battle arena, becomes

through its Halo series the world's largest esport

Ll 2010
2 Minecraft s
released in

a public

beta

2006
Sony's
PlayStation 3
is the first
console to
use Blu-rays

2009

2020 total

)
% Cloud
= A

2016

Pokémon Go,

an Augmented Reality
mobile game, reaches

500 million downloads
in one year

2018

Fortnite,

a free-to-play
battle royale for
PC and consoles,
is ported to mobile

2012 K‘
Candy Crush Saga
for mobile popularizes 2020
limited plays and Epic Games enters
in-app monetization legal battle with
Apple, Fortnite is

removed from

App Store

v
20m

Twitch, a video
streaming service
primarily for games,
is launched

2020
Microsoft, NVidia,
Google, and
Amazon launch
cloud gaming
services

2013

Grand Theft
Auto V earns
$800 million
in its first day

2020
PlayStation 5,
Xbox Series X and
2017 Series S are
Nintendo releases launched
the Switch, a hybrid

home/portable console /‘

$165B
S

Mobile

$85B

PC
$40B

Console

$33B

@ @/visualcapitalist @

www.visualcapitalist.com - November 23, 2020

THINKES


https://www.google.com/url?q=http://www.visualcapitalist.com/&sa=D&source=editors&ust=1784457060395060&usg=AOvVaw0ItmBtQwzCq22VbRD_tZFb

30 Years
of Game
Graphics
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Unreal Games
Engine
Software in
CAE Flight
Simulator
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YOUR ARMY NEEDS

YOU
AND YOUR DAY

93% of Children Play
Video Games

Children's Commissioner for England (2019)

10.7

8.4

6.2
5.5

12.2

7.3
5.9

Age group

® 3-4years @ 5-7 years 8-11 years @ 12-15 years

10

12.2

6.2

7.6

10.1

13.8
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Military Esports

= a IForces|Net (wustenue

GAMING

Military esports
showcased for first time
on Armed Forces Day
2022

Produced by BFBS, the event will see military esports teams going up against
civilians.

willin] s ll=
ARMED = ®rovaL .
FORCES ARMY AIRFORCE v
DAY BE THE BEST esports v
ESPORTS  #ARMYESPORTS =

e e o S e e e e S |_




"’ Combat Recce
M\ awCompathecce

WngO 2 for our

Virtual Distributed Trainin
our DC page and H Hr is 1900 on Wed 27 May 20 #online
#training #skills #distancelearning

g even

Tip of the Spear Innovation

S THE SCOTTISH AND NORTH
IRISH YEOMANRY
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Towards the

“Metaverse”

Metaverse is a term for the concept of a virtual shared
space that converges with actual reality

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

Satya Nadella, CEO Microsoft
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What is Different Now?

* Computing Power and Availability

* Network Capacity and Reach

e Data Storage and Discoverability

* XR (VR/MR/AR)

* Ubiquitous Gaming

* Investment by Big Tech Companies, e.g.
* Microsoft
* Nvidia
e Meta/Facebook

* The Pandemic

Value in billions U.S. Dollars

300

250

200

150

100

50

0

Value of Video Games Industry

2012 2014 2016 2018 2020 2022 2024*
2013 2015 2017 2019 2021* 2023* 2025*

Source - WePC
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A Military Metaverse?

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

THINKE



Military Metaverse Consumers/Users

Operations

Training & Research
Education
Capability - Force
Support | Development
- 0
Capability v
Acquisition Z
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The Idea

Armoured vehicle crew
should be trained and
treated like air crew

The need is greater and
the costs are getting lower
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Questions?
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