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What is the Metaverse
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Some Historical Context

1984

NEW YORK TIMES BESTSELLING AUTHOR OF CRYPTONOMICON
“WILLIAM GIBSON IS ONE OF THE MOST
EXCITING NEW WRITERS TO HIT SCIENCE
FICTION IN A LONG W
HIS FIRST NOVEL IS AN EVENT [ v
I'VE BEEN EAGERLY AWAITING: ; 3 T
—ROBERT SILVERBERG ‘; ( 7 u &
3

\.
1N Na\ffegseo - ($325 CANADA) - $2.95U.S.

Created by Gibson, the word “Cyberspace” is Stephenson creates the word “Metaverse”, a portmanteau

popularised and “had no real semantic meaning” of "meta" (meaning beyond) and “universe”
n . . n e .
a "mass consensual halluc17<at/on in computer “ ... a computer-generated universe ...”
networks

Real ) Digital
World <— World
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Some More History - 2007

METAVERSE
ROADMAP

Pathways to the 3D Web
A Cross-Industry

Public Foresight Project

Co-Authors Contributing Authors
John Smart, Acceleration Studies Foundatior
Jamais Cascio, Open the Future

amais Cascio, Open the Fu
Jerry Paffendorf, The Electric Sheep Company
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“In sum, for the best view of the
changes ahead, we suggest thinking
of the Metaverse not as virtual
space but as the junction or nexus of
our physical and virtual worlds.”
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Some Contemporary Metaverse Descriptions ...

“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 and
digital lives, creating a unified, virtual community 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
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Different A
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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
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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?
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* 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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Metaverse Developments and
Technologies
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Interest by region

Google Trends S | 5
“Metaverse” x Keeping Up?

Facebook changes company name to Meta — 28 Oct 21

I

<> <

Interest over time
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Still in the headlines ...

2 | Siin

HOME FOOTBALL TV SHOWBIZ FABULOUS SPORT NEWS MONEY HEALT

News > US News

BATTLEFIELD METAVERSE Inside new
military race to dominate the metaverse as
US and China prepare for cyber warfare

Christopher Eberhart
21:55,19 Apr 2022 | Updated: 21:56, 19 Apr 2022

A TECH race to build the most sophisticated and expansive metaverse
could establish the next world power and change the future of war.

Newsletters

CoinDesk

Crypto Prices >

Top Assets >

Business

Limitless Launches 'Metaverse as a
Service,' Plans S60M Venture Fund

The company behind the Next Earth metaverse is ramping up plans for
ecosystem development.

By Brandy Betz - (© Apr 21,2022 at 1:09 p.m. GMT

The Next Earth metaverse platform has created a replica of the

earth with ahaut 5 trillion tiles and minted non-fiinaible tokens

@@ VRAR

ASSOCIATION

JANUARY 12, 2022

Why the Military Needs a Metaverse -
ATARS, the Gateway into the Military
Metaverse

KRIS KOLO FEATURED

Who is Red 6 and Why?

In response to a national security
crisis in military flight training that
represents an annual $24B Total
Addressable Market, Red 6
developed ATARS (Airborne Tactical
Augmented Reality System). ATARS
represents a technological

— o ) 0
VIRTUAL FLIGHT TRAINING
SR M

R L TARY TRANNG |

AUGMENTED REALITY ALLOWS LESS RISKY, 3

breakthrough that for the first time
offers a wide field-of-view, full color demonstrable augmented reality solution
that works in dynamic outdoor environments.

Red 6’s Technology is the First and Only to put virtual airplanes into the real

world. Real pilots in real airplanes, flying against synthetic enemies, brought
HEeS Aicizal AD vaneld i i sl | Thic manat sl Ao il sailitae &
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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 and CloudXR™ delivers XR across 5G and Wi-Fi networks

* 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

e 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



Tools are
Already Out
There

Microsoft metaverse technology stack

Microsoft Mesh & HoloLens

Enable anyone across the planet to collaborate in mixed reality environments.

Microsoft Power Platform
Empower anyone within your organization to interact with and act on the data flowing through your
environment. Build applications, dashboards, and intelligent chatbots that modernize workflows.

Azure Al & Autonomous Systems
Azure Al delivers breakthrough insights into all your data. Microsoft Project Bonsai provides a low-code approach
to machine teaching and creating intelligent autonomous systems that learn and improve over time.

Azure Synapse Analytics
A comprehensive set of data services that work together to provide predictive analytics, the ability to analyze
data across systems, and the ability to track the historical state of your environment.

Azure Maps
The location of things. Indoor private maps enable you to apply location and routing services to people and
things in your private environment while keeping data locked down to your enterprise.

Azure Digital Twins
Simplify the creation of detailed, comprehensive digital models. Support for the Digital Twin Definition Language
enables modeling of complex relationships between things and systems in your environment.

Azure loT
Connect physical assets and run cloud intelligence directly on premises. Sense and monitor anything in your
physical environment seamlessly and securely.

The physical world
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Tools are Already Out There

ARTIST 1 ARTIST 2

Pixologic Zbrush Epic Games Unreal Engine

Path Tracing
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Computing Software

Quantum

Cloud

Edge

Spatial
Computing

DNA Digital
Data Storage

Collaborative
3D Software

Games
Engines

Web 3.0

Metaverse Related Technologies

Networkin
g &
Security

6G

Free-space
optical
comms (FSO)
& LiFi

Zero Trust
Security

Human-Co
mputing
Interfaces

eXtended
Reality XR

Holographic
Imaging

Haptics

Wearables

Human
Augmentation

Data &
Digital
Twins

Digital Twins

Personal
Digital Twin

Blockchain/
Non-fungible
Tokens
(NFTs)

Synthetic
Data

Al, Data &
Analytics

Personal
tutors and
guides

Natural
Language
Understandin
g

Auto/Machine
Translation

Predictive
Decision
Support

Video and
audio
optimisation

Automatio
n&
Robotics

Everyday
Robotics

Telexistence

“Metamobility”
and “Mobility
of Things”

Sensors

Computer
Vision

Volumetric
Video

loT
(Internet of
Things)

Standards

Open

Industry/
Proprietary
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Technologies are Maturing at Different Rates &
With Different Relevancies to Defence
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Metaverse Standards



The Khronos Group (Founded 2000)

amonn @ arm [ Googe
Khronos Group Promoter
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Khronos currently identifies six market segments
relevant to developers with similar requirements
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Academy Software Foundation (ASWF) (Founded 2018)

ASWF’s mission is to lower the barrier to entry for developing and using open source software

Image Formats, I/0, and Processing Display and Interactive Compositing and
Libraries Review Painting

Color Science

- @ g . This landscape is intended as a map A
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Other Standards Initiatives

* Metaverse Interoperability Community Group (part of the World Wide Web Consortium
(W3QC)) - Its mission is “to bridge virtual worlds by designing and promoting protocols for
identity, social graphs, inventory, and more” (103 participants).

* Open Metaverse Interoperability Group - focused on bridging virtual worlds by designing and
promoting protocols for identity, social graphs, inventory, and more.

* Nvidia’s Omniverse uses Disney’s Pixar open-source Universal Scene Description (USD) file
format.

* Epic Game’s Twinmotion platform can be used to import models from BIM and CAD programs.

* The Unity Distribution Portal enables developers to create a single build of their app for
distribution and management across all mobile app stores.

* Cesium is an open platform for exploiting 3D geospatial data using the 3D Tiles open standard.

* Discord allows developers to plug directly into their communications platform of 150m users.

* The Digital Twin Consortium comprises industry, government, and academia founded “to
accelerate the development, adoption, interoperability, and security of digital twins and
enabling technologies”.

* MPEG-V (2020) - Provides “an architecture and associated information representations to
enable the interoperability between virtual worlds with the real world, e.g. sensors, vision.”

Fun Fact - In Snow Crash, the metaverse’s design is “fixed by a protocol, hammered out by the
Association for Computing Machinery's Global Multimedia Protocol Group”

THINKE




Towards a Military Metaverse?



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.
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Similar,
Real World = @ Metaverse

Separate &
Connected

Military
Metaverse
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Metaverse v Military Metaverse Features Mapping

Matthew Ball Jon Radoff Lik-Hanglee et al |Newzoo Roblox Microsoft Nvidia Militarv Metaverse
Hardware Tech Enablers - Metaverse Gateways - [[dentity Mesh & HoloLens [Omniverse Discovery
Network Centralised Apps
Networking Experience Tech Enablers - Metaverse Gateways -  |Friends Power Platform  [Omniverse User Interfaces & Immersion
Edge/Cloud Decentralised Platform
Compute Ciscovery Tech Enablers - Avatar & Identity Immersive Azure Al & Artificial Robotics/Sensors/1oT
Artificial Intelligence Autonomous Intelligence
Systems
Virtual Platforms Creator Economy | Tech Enablers - User Interfaces & Low Fricion  |Azure Analytics  |Graphics Data & Digital Twins
Computer ¥ision Immersion
Interchange Tools and [Spatial Computing |Tech Enablers - Economy Variety Azure Maps Compute Virtual Economy
Standards Blockchain
Payments Decentralization  |Tech Enablers - Sodal Anywhere Azure Cigital RTX GPU Content, Services, and Assets
Robotics/IoT Twins
Metaverse Content, Human Interface |Tech Enablers - User |Play-to-Earn/Collect Economy Azure IOT Al & Computer Vision
Services, and Assets Interactivity
User Behaviours Infrastructure Tech Enablers - Infrastructure - Cloud, |Civility Physical Word Interchange Tools and
Extended Reality Scal ability & Hosting Standards
Ecosystem - Avatar  |Infrastructure - Network
Visualisation & Digital
Ecosystem - Content |Infrastructure - Artificial Edge /Cloud
Creation Intelligence
Ecosystem - Virtual  |Decentralised Security, Privacy and Culture
Economy Infrastructure
Ecosystem - Sodal Infrastructure - Adtech Procurement, Culture
Acceptability
Ecosystem - Security |Infrastructure -
& Privacy Conrectivity
Ecosystem - Trust &
Acceptability
References
"The Metaverse Primer" |"The Metaverse All Cne Needs to Know [Newzoo Metaverse "RobloxCEC ["Microsoft "Nvida reveals
Jure 2021 Value-Chain" 7 April |about Metaverse: A Ecosystem Infographic 25|Dave Baszucki  |Metaverse omriverse
{Hitps : ffwww.m atthewball weith | 2021 Complete Surveyon | June 2022 believes Lsers  |Technology Stack" |Enterprise for
e-meta verse-primer) (htlps:,"/medu.m.com,‘bu Ted‘ndogcal will create the |26 May 2021 Si leating
Iding-the-metaverse the- | Sing llarity, Virtual metaverse" 27 |(htps: ffazure.microscit |products and
metaerse-value-chain | = ongvstam, and Jaruary 2021 |<omjere worlds" 12 Apxil
aFcFﬁeOSeBa?) Research Agenda, (Htps:[/ven!uebea! gﬁ/ﬁ!o%{cmﬁgfr{ll‘i; 2021
Lik-Hang Lee et al B «com/2021/01/27 fro zigit;iagwai:s-mliile:j-w‘ hitps : ffventurebeat,
Sept 2021 :lorcel:::al\{e- _ |reslity-andmetarerse- comn f2021/04712 froidi
aszuckiFhellenes a-reveals-omniverse-
users-will-create-the apps,’) erterprise-for-

metaverse ,")

simulating-products-
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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.”
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Military Metaverse Consumers/Users

Operations

Training & Research
Education
Capability - Force
Support | Development
Capability @
Acquisition VA
I
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Military Metaverse > )

As well as serving use cases across
defence, a military metaverse could
ensure M&sS capabilities are always up
to date, consistent, verifiable, cost
effective and reach all that can benefit

realising the full potential of
defence M&sS, irrespective of distance.

OPERATIONS

Discoverable
Federated M&S Data,

Apps and People )
Create M&S Data Acquire M&S Apps

Once, Reach All Once, Reach All

INTEGRATED

User/Creator DR Seamless

Communities on SO Federated MES
Intranet of SIMULATION Capability built

Simulations SERVICES 2035 on Common
Standards

Ubiquitous Computing &
Sensors built on the Secure
Defence Digital Backbone

e N\
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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



A Military
Proto-Metaverse:

1980s Distributed

Simulation Vision
and SIMNET
Blueprint

Virtual & Manned Real

Constructive Simulators Platforms
Simulations

Defense
Simulation
Internet

Any Synthetic Terrain, Any Battlefield, Any Conditions

SIMNET’s 1980s Vision - Jack Thorpe PhD (Colonel, USAF, retired)

Combatants
Networked
From Anywhere
In The World
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Back to Science Fiction ..

SURROGATES

ON_MARCH#315T THE FIGHT FOR THE FUTURE BEGINS.
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Amara's Law

Qu EStiO N S? | ‘ “We tend to overestimate the effect of a

technology in the short run and
underestimate the effect in the long run.”

Roy Amara PhD (1925 - 2007)
Head of the Stanford Institute for the Future

Andy Fawkes
andy.fawkes@thinke.co.uk
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