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*XR and Collective Training
*Machines & Visualization

*The Metaverse & Visualization
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Visualisation

Cambridge Dictionary

*the act of visualising something or
someone (= forming a picture of it in
your mind)

*the act or an example of creating an
image, etc. to represent something

Cambridge
Dictionary

Wikipedia

eany technique for creating images, Lo
diagrams, or animations to o
communicate a message XVIKIPEDIA
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Visualisation

Physical 3D
Models
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Visualisation - Training & Operational Analysis

3

1 Propeller

2 Upper rudder segment
3 Aft anchor light

4 Rudder and hydroplane actuating rods

5 Starboard hydroplane

6 Horizontal stabiliser

7 Circulating water inlet, condenser cooling
8 Lower rudder segment
9R bl d

Y P! motor
10 Rudder and hydroplane hydraulic actuators
11 Aft ballast tanks

12 Hull aft pressure dome

13 Portable ensign staff

14 Technical office

15 Propeller drive shaft thrust block and
flexible coupling

16 Emergency propulsion motor

17 Combining gearbox

18 Main turbines

19 Turbo generators

20 Lubricating oil tank

21 Pressure hull frames
22 Condenser

23 Feed tank

24 HP air compressor

25 Chilled water plants
26 Workshop

27 Capstan

28 Hinged cleats

29 Engine room hatch
30 Aft escape hatch

31 Towed buoy

32 Watertight bulkhead, typical
33 Manoeuvring room

34 Switchboard room

35 Hydrogen storage bottles
36 Air treatment unit

37 AC/DC motor generator
38 Diesel generators

39 Reactor compartment

40 Main steam valve

41 Diesel engine exhaust duct
42 Towed buoy winch

43 Exhaust muffler

44 Main access hatch

45 Commanding Officer’s cabin
46 Cooling tank

47 Diesel oil tank

48 Air purification plant

49 Junior ratings’ mess

50 Air system main supply fan

51 Mast well

52 Mast hydraulic actuators

53 Aft sonar

54 Diesel exhaust

55 Snort induction mast, fresh air

56 Communications antennae masts

57 Radar mast

58 Attack periscope

59 Search periscope

60 Surface navigation position
61 Forward sonar

62 Diesel fuel-oil expansion tank
63 Conning tower access

64 Control room

65 Galley

66 Garbage ejector compartment
67 Data distribution racks

81 Torpedo tubes
82 Torpedo tube bow caps
83 Retractable forward hydroplane
84 Hydroplane hydraulic actuator
85 Hull forward pressure dome
"1 86 CO2 absorption unit
87 Weapon embarkation hatch
88 Forward capstan
89 Hinged cleats
90 Removable casing plates
91 Retractable fairlead
92 Number 2 main ballast tank
93 Forward sonar housing
94 Anchor stowage and cable locker
95 Anchor windlass
96 Number 1 main ballast tank

68 Battery compartment
69 Torpedo handling gear
70 Weapons stowage compartment

71 Senior ratings’ mess 76 Sonar housing

72 Junior ratings' bathroom 77 Forward escape hatch
73 Senior ratings’ bunks 78 Coxswain’s stores

74 Sonar equipment room 79 Dry provisions store

75 Hull sonar glands 80 Junior ratings’ bunks
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XR and Collective Training
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The aim of the VRLT pilot was to identify
the opportunities that Virtual Reality

technology offers the (British Army)
Future Collective Training System

UK Virtual Reality in F=

Land Training (VRLT) & ‘
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Pilot

THINKEe



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



VRLT
ORBAT
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UK VRLT

Battlesbury
Barracks,
Warminster
UK
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VRLT1

The Video
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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”
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Recognition
Issues
Personalised
Avatar Face
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A gait is a pattern of limb movements made during locomotion. =« % /
WIKIPEDIA

The Free Encyclopedia

Recognition
Issues

Gait
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Recognition
Issues

BMI
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ommunication
Issues

Hand Signals

Serious
Simulations

Pickot o IO

Serious Artikulation

I Understand

I Don't Understand

Crouch or Go Prone

Listen or | Hear

Breach(er)

Watch or | See
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Unintentional
Situational Awareness

nave you

o e
Torn

Less good
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Multisensory o EETEE E N ,

Integration

Woof!

Nature Reviews P

Reviews Neuroscience 9.4 (2008): 255-266.

Avatars: Finding a sense of self and others in the virtual world

520 views * 29 Mar 2021 il 8 0 SHARE SAVE
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Multisensory
Perception

source - http://youtu.be/va-4dicX8DA
International Spy Museum, Washington
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https://www.google.com/url?q=http://youtu.be/va-4dicX8DA&sa=D&source=editors&ust=1784457081925049&usg=AOvVaw0Co_Fqtln307qZS4Sw283i

Kanizsa’s Triangle The Stroop Effect The Poggendorff lllusion
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Perception Challenges
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Machines & Visualisation
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See What the
Machine Sees

Through AR
(Augmented

Reality)
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Machine Vision
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Just Art?

@ SIGGRAPH 2021 Skol

DronePaint: Swarm Light Painting with
DNN-based Gesture Recognition

Valerii Serpiva, Ekaterina Karmanova, Aleksey Fedoseev,
Stepan Perminov, Dzmitry Tsetserukou
Skolkovo Institute of Science and Technology

Moscow, Russia.

* 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
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Eye
Tracking
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The Metaverse & Visualisation
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Previously ...

#99 HalldaleGroup

Pioneering simulation training, education, and learning

Has the Military Been Building the Metaverse?

"Metaverse" is a portmanteau of the prefix "meta"” (meaning beyond) and "universe” and is a persistent collective virtual

shared space.

ANDY FAWKES NOVEMBER 24, 2020

It seems that most tech company CEOs are mentioning the metaverse this year. What is the metaverse, why

is it important and is the military already building it? MS&T Editor Andy Fawkes reports.

Towards the end of the 20th century as interactive 3D virtual worlds and connectivity of computers
advanced, many science fiction writers and filmmakers envisaged a future where the real and virtual worlds

wimiidAd mamnn famathar and camatiman ha indictinmiickhahla bn Cndarle Samal10QE) tha nratamanick fhanmhs

2020

¥
VEDETTE

OPPORTUNITIES FOR MILITARY M&S TO CAPITALISE
ON GAMING TECHNOLOGIES AND COMPETENCES

MSG-184- NATO Modelling & Simulation Group (NMSG) Symposium
21/22 October 2021

% Simulation Interoperability
W Standards Organization

The Military's Metaverse

SIM-2021-Presentation-22 (SIMbrief)

E: Andy Fawkes, Thinke Company, UK

2021 SIMposium 21-22 September 2021

v v
VEDETTE Serapis SSE28.1 — Innovation Call VEDETTE

“Military Metaverse CONOPS”

28 February 2022

Andy Fawkes & Nick Cheshire
Vedette Consulting

Amara's Law

dm = “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

Vadetta Consulting

2021

2021

2022
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Some Historical Context ...

1984

“WILLIAM GIBSON IS ONE OF THE MOST
EXCITING NEW WRITERS TO HIT SCIENCE
FICTION IN A LONG WHILE.

HIS FIRST NOVEL IS AN EVENT
I'VE BEEN EAGERLY AWAITING'

—ROBERT SILVERBERG

EDITED BY TERRY CARR

xbm}uitf,mseo . (325 CANADA) - $2.95US.

Created by Gibson, the word “Cyberspace”

RK TIMES BESTSELLING AUTHOR OF C

Stephenson creates the word “Metaverse”, a

popularised and “had no real semantic meaning” portmanteau of "meta" (meaning beyond) and
a "mass consensual hallucination" in computer “universe”
networks

‘... acomputer-generated universe ...”

Real ) Digital
World <— World
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What is the Metaverse?

 “computer-generated universe that their computers draw
on their goggles and pump into their earphones ... an
imaginary place known as the Metaverse”
= Neal Stephenson, author of the 1992 science fiction novel Snow Crash

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

* “The metaverse is a seamless convergence of our physical J.PMorgan
and digital lives, creating a unified, virtual community o

where we can work, play, relax, transact and socialize.
= “Opportunities in the Metaverse” 2022

* “The metaverse enables us to embed computing into the
real world and to embed the real world into computing ...”
= Satya Nadella, CEO Microsoft, Microsoft Ignite Nov 2021

THINKE



Different A

Perspectives

0,
v
-
I
—



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
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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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The (2D) Internet & Gaming Now Dominate our Waking Lives ...

Gaming
>1 hr/day

(< TechRepublic

8 hours and 27 minutes. That's how long the
average gamer plays each week

f lin =

2A0PR OVERVIEW OF GLOBAL INTERN ET USE @ by Veronica Combs in Innovation M on March 10, 2021 6:04 AM PST

A SNAPSHOT OF INTERNET USE AROUND THE WORLD
A INTERNET USER NUMBERS NO LONGER INCLUDE DATA SOURCED FROM SOCIAL MEDIA PLATFC !MS, SO VALUES ARE NOT COMPARABLE WITH PREVIC JS REPORTS

e
Binge gaming is up 13% over last year with some age groups playing six hours at a
stretch, a worldwide survey finds

TOTAL NUMBER INTERNET USERS AS A ANNUAL CHANGE AVERAGE DAILY TIME SPENT P RCENTAGE OF USERS

OF GLOBAL PERCENTAGE OF TOTAL IN THE NUMBER OF USING THE INTERNET BY ~ AC ZESSING THE INTERNET
INTERNET USERS GLOBAL POPULATION GLOBAL INTERNET USE S EACH INTERNET USER /IA MOBILE DEVICES

eee

4.72 60.1% +7.6% 6HS56M 92.8%

BILLION +332 MILLIOM

O = ‘ ‘ LGREDFTALS & COMPARABLITY DV évfechl ] Hootsuite-

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

Internet

7 hrs/day
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Science Fiction®?

Are we already
living i1n a
(2D) Metaverse?
Or alternatively, a

Hybrid-verse or
Proto-Metaverse?

THINKE



* Interoperability

* Digital Asset ownership

*Security
Some Common * Networking
Metaverse and * Computing
Defence M&S  XR/Human-Computing Interfaces
Themes ¢ Al

* Data & Analytics
e User engagement/experience

e Community
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Metaverse Big Picture
A Convergence of Technologies & Human Behaviours
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Some Contemporary “Proto-Metaverse” Developments

* Microsoft
* Mesh - a collaboration and communications platform supporting virtual
collaboration across multiple devices and the Microsoft Metaverse Apps Stack

*Nvidia

* Omniverse™ a scalable, real-time reference development platform for 3D
simulation and design collaboration

*Varjo Reality Cloud — “Teleport VR”

* Meta Quest 2 HMDs reportedly sold >10m (> sales than Xbox
consoles in 2021)

*Epic Games Unreal — supports mobile, XR, through to flight sim
domes (CAE)

*Roblox - 164m monthly active users, creating and playing 3D games,
played by >50% US children (<16) in 2020

*Second Life — launched 2003, a persistent 3D virtual world (GDP
S650m (2022))

*Decentraland - open source 3D virtual world platform with
NFT-based land ownership (opened Feb 2020)

THINKE



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 computing, a trend from 2D, to
3D, interaction, presence 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, but one that is much
closer than it was before.

THINKE



Metaverse Headlines

The current interest/hype reflects a distant
vision that does not seem so distant now

The metaverse is of great significance to
defence M&S and the wider digital domain

The metaverse is not one technology, but
an umbrella term for many converging
M&S and wider technologies

The weight of S external to defence will
drive developments, which are likely
unpredictable

No one is currently saying it will be a
single virtual world

The metaverse will embed computing into
the real world and embed the real world
into computing

Defence needs to be an “intelligent
customer” for metaverse technologies and
standards

A “Military Metaverse” could exploit
metaverse-related standards, technologies
and approaches, and provide now a
unifying vision for future defence
enterprise-wide M&S services

THINKEe



MARCH2335 THE FIGHT FOR THE FUTURE BEGINS-

Back to Science Fiction ..

SURROGATES
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Questions?

Andy Fawkes
andy.fawkes@thinke.co.uk
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