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Let’s assume they’re all talking about more or less the same....

00 Meta Metaverse
<A NVIDIA Omniverse

Spatial Computing

Virtual Worlds
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The Metaverse Coordinate System

distributed-collaborative V/IAR; ESIPeans
decentral data storage;

_ spaces
Web3.0 / blockchain

L
i) .
I\/Iétgi\%rse

/

hardware competency digital twin

seamless

competences on capture,
interaction spaces planning, design, assistance
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Collaborative XR environments, with rules, ethics, ownership, safety and security
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communit Ty

uunity remote work processes & ﬁ

experience : | .
assistance ‘
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MMOG e distributed €
° distributed -
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standards /\} i
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data protection N

web 3.0, blockchain,
decentral data storage

IP protection
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defining the metaverse

Cyberspace is a mouldable, persistent

image of reality, and vice versa. vertical

integration

Virtual Reality (VR)

A

Cyberspace is an/image of reality and makes
it possible to accompany, improve, control
and master it.

v

reality

health & care construction logistics
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fashion services

Reality is planned, tested and
experienced with the help of
cyberspace.
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Hard boundaries between fully synthetic virtual reality and reality will disappear.

_eXtended Reality(XR) continUUM wuesmmom

environment _ ) o ) ) _ ) _ _ environment
ambient computing, ubiquitous computing; neededamong others: mobile data infrastructure — wearable computing - data protection — data secutiry

virtual augmented augmented tangible user reality
reality (VR) virtuality reality (AR) interfaces (MR —
mixed reality)
_ see-through spatial
full semi- AR AR

immersive immersive
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VIRTUAL DIMENSION CENTER g

Example BMW & Nvidia Omiverse
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studies and analyses on industrial metaverse

The Corporate
Hitchhiker's Guide g
to the Metaver,

bitkom

WoRLD
ECONOMIC
FQRUM

~—

Qﬁ"" SIEMENS

loring the
Industrial Metaverse:
A Roadmap to the Future

© Theemergent

A industrial

Value creation & J " metaverse
|

The metaverse

in the metaverse |

Industrial Metaverse

e
E“‘Y-,- NO<LIA
2022-04 — 2022-06 — 2023-03 - 2023-06 — 2023-06 — 2023-10 —
The Corporate Value Creation in the The Emergent Industrial  Leitfaden Industrial The Metaverse at Work Exploring the Industrial
Hitchhikers Guide to Metaverse — Metaverse — Siemens Metaverse — bitkom — Nokia und EY Metaverse: A Roadmap
the Metaverse — McKinsey und MIT

to the Future — World
Economic Forum und
University of
Cambridge

Boston Consulting
Group BCG
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benefit &
use cases
metaverse

Metaverse Use Cases in the Automotive Industry

AR/VR/MR

Product/Process
engineering

« Digitalfirst design
(product and
assembly)

+ Augmented milestone
reviews

« Engineer training

Manufacturing and
supply chain

» AR-augmented
manufacturing

* Operator training

Sales and marketing

« Virtual showroom

s Virtual test drive

» VR-supported sales
conversations

« Immersive ads/
brand media

Aftersales

« Virtual simulation of
upgrades and
accessories

« Virtual repair guides
« VR-supported driver
training

M-worlds/
virtual
economy

Immersive brand
presence in virtual
worlds

« Virtual-asset
transactions in
m-worlds

« Brand fan community
NFTs

+ Mnfluencers
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Value creation
in the metaverse

The real business of the virtual world

What'’s the opportunity?

By 2030, thevalue  In 2022 already,

of the metaverse investment into the
private-equity could reach... i
funding into the

metaverse reached it was in all of 2021

Consumers and brands
are already engaging

of consumers are excited
(’/ about transitioning their
(1] everyday activities to

the metaverse

of metaverse-aware

5 7% companies say they

are adopters

Top 5 enterprise use cases

Top 5 activities consumers
companies are implementing

are excited about

Social (
Entertainment ‘
Gaming

Travel

Shopping

Marketing campaign or initiatives
Learning and development
for employees

Meetings in the metaverse
Events or conferences

Product design or
digital twinning
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defining the metaverse

benefit &
use cases
metaverse

o we——— ‘

The industrial metaverse
in action: Use cases

15555

s Stime Seebetors, ekt con nt e renge i eier

= improved design & engineering

= more extensive testing and validation
= virtual commissioning

= enhanced operations

= access to talent and training
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~ ‘w ~
Design & Virtual Testing & .

Interaktive Simulationen = Nutzungvon = Virtuelle Inbetriebnahme
durchfiihren fotorealistischen = Bewertung der

Umgebungen fiir Auswirkung von neuen

Kollaborativ auswerten N
synthetische Daten geraten oder Software

Betrieb Training

&y

Visualisierung von
Arbeitsablaufen und

Fir ungewéhnliche oder
kostspielige Szenarien

Daten = Durch Experten aus der
Fernsteuerung Ferne
Fernwartung
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benefit &
use cases
metaverse

— >
AN
Training
Training & onboarding Design & testing Production & delive| Service & support
» XR hands-on training » XR-enhanced UX * Supply chain, grid or » Field XR Development
research netyﬂoyk pflanninq and » Visualized predictive and testing
» Virtual R&D, optimization maintenance
Industrial prototyping * Facility planning and » Autonomous/RC
and testing optimization maintenance robotics
» Autonomous/RC Monitoring,
operations robotics Sporations

and assembly

» Virtual recruiting and » Virtual office and Business
e hiring workspaces intelligence
nterprise Y
p » XR onboarding and

soft-skills training Marketing

and sales
[ Non-customer-facing use cases, covered in detail throughout the report *Customer-facing enterprise use cases covered in less detail throughout the report

Customer
support
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Use cases

In-person training, videx
pravaiing methods for 1
XR pilot use cases trial training
learnin enarios.

1 are the
g and training.
in predefined virtual

Products and factories are planned digitally in 3D
and accessed with 2D monitors, simulation and tests
with few parameters are possible.

Real-time digital
operation an
monitoring of

production systems.

Incres
digital t

ing automation and

Data are analysed in an aggregated manner in
different systems, Al is explored for dacision support.

mainly uses physica
demonstrations in-
person or through videos,
pictures and text. Cost for
ve content creation

asingly imme
3D showrooms that
developmant tooks

n or remote expert

deoare | ashared per

VIRTUAL DIMENSION CENTER

Increasing use of remote customer s

Increasing effectiveness of {remote) training in realistic
immersive, highly manipulative, virtual envionments.
Mutti-user interaction and automated supervision
becomes possible.

Increasingly complex products and factories can be
simulated and tested, minimizing the need for physical
prototyping and testing. Al-supported assat
generation collaboration with
customers and suppliers becomes possible.

Increasingly autonomous
mote monitoring and control,
be intuitively visualized in X

jon systems enable
& assisted by Al and

Enhancement of visual analytics with Al and internal
and extemnal data, voice input

0 presenta
sible with XR an

pport for physical maintenance with
n of space through XR or holographic instruct

ons,
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Virtual worlds are attracting great attention in business and society under the term "metaverse”

The impact on the economy and society is considered to be substantial:
= forecast of metaverse markets of up to USD 394 billion by 2025 (BCG ) and USD 5 trillion by 2030 (McKinsey)

XR in Germany:

= 60,000 people in over 1,600 XR companies generated sales of up to € 550 million in 2022, according to
Cologne University of Applied Sciences with sales growth of around 30% (despite coronavirus!).
(2012; Prognos analysis; other research method said: even more than 2,500 of 3D-companies in Germany)

= start-up activity in the XR market is encouraging, with four times as many start-ups as closures since 2019.
= XR sector is characterized by many small and medium-sized companies -> creating many jobs

= virtual worlds are a highly relevant topic for us

= virtual worlds hold the potential for value creation and jobs in Germany

= they enable new business models in existing and emerging industries.

= they are essential for the long-term interoperability and connectivity of our traditional industries.
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Europe finds itself only desktop mobile smart VR game
at the sideline of a fight for hand helds glasses headsets consoles

lobal XR tems. Al
globa ecosystems i L\ b(a O @

problem:
GI'ZE

» Europe does not provide a
huge, global platform provider

QO Me (B Wi

"

O Pic

= platform providers aim

at vendor lock-in

]

IIMUQ

gl
|

O

o mmﬂ I.I

Mﬁ Ll

— standardization and regulation
could be valid options for us

p— =

PHOTONICS GERMANY Zukunftsgipfel und Branchentreffen 2024 Folie Nr. 13




Living Lab VIRTUAL DIMENSION CENTER =
XR-Interakt

Perspectives to other Countries
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Other countries
are going ahead

MAGRAZINIES? (0NELEGRAPH

FEATURES  JO

Inside South Korea’s wild plan to dominate the
metaverse

Dubai wnd__ilo E¥8
Metaverse tn—13 2.9
Assembly yupializall s ;

Other countries
= dentified

economic potential and
= started initiatives _
= some of the strategies I i;;

Dubai’s
Metaverse
Strategy

Metaverse Initiative by the Finnish

bt t I 't MAGAZING m\—““?..‘l R e S ' e Ecosystem
. South Koreans are obsessed with technology. More than half the| ymda M { bir 1shid A Virtual Potential into Real-World Impact
a reSS Ive plays video games, and crypto adoption is high — both of whic] .
promising signs that its plan to dominate the Metaverse will s A
trategy with the N for “be one
© S X s € Wbru 4 Se of the leading Metaverse economies,
2 incre:
and a major hub for the global binding obigatons for Business Finland
Metaverse community” by
Fostering Metaverse Cultivating Metaverse talent
innovation and economic through education and training
contribution
Developing metaverse use Adopting, scaling, and globally
cases and applications in advocating for safe platforms
Dubai Government
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Table of contents “Three-Year Action Plan for the Industrial Innovation and Development of
the Metaverse (2023-2025)"

(i) Development of an advanced technological and

industrial system for the metaverse 5 key tasks

(i) Promotion of an interactive, 3D industrial 1. Building advanced metaverse technologies and industrial systems
metaverse 2. Cultivating a three-dimensional and interactive industrial metaverse
(iii) Creating immersive and interactive applications 3. Creating immersive interactive digital life applications

for digital life 4. Establishing comprehensive industrial support

(1v) Development of systematic and comprehensive 5. Constructing a secure and trustworthy governance system

industrial support

(v) Establishment of a secure and trustworthy 14 specific measures, each tailored to address unique aspects of
industrial governance system metaverse development

V. Security measures 4 major initiatives that span

(i) Strengthening integration and coordination 1. key technological enhancements

(ii) Optimizing talent development 2. ecosystem cultivation
4

foundation strengthening
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countries with Metaverse strategies, June 2024

*, X
*x ///.‘\\
#
L Y4
©
SRS iR | e
e sm—— Dubal wné_ilo B3
Metaverse (13
Assembly yupializall Sratans 1220

UM #E 20 01 diY K
HIEHHA &MY Mexy

Assembly

Outcomes

Report X1
#ARH @F

EN EN
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Chris Kremidas-Courtney, senior fellow at POLITICO a oo v ersTS T PO
Brussels think tank , Friends of Europe” and

Lecturer for Institute for Security Governance
(ISG) in Monterey, California. Beijing is coming for the metaverse

Proposals reviewed by POLITICO show China wants to assert state control over virtual environments.

FROM PRO

He said that China plans to “be the world leader in metaverse
development,” a technology that dovetails with its plan for a
state-controlled digital renminbi. Standard-setting is the
natural first step in that roadmap.

“If you want to seize the future, ok \

you set the standards for it” di il o i_m.w.m..@gm:m

BY GIAN VOLPICELLI

C h r I S S a I d . AUGUST 20, 2023 |4 00 PM CET}O 5 MINUTES READ
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EU Strategy on ,Virtual Worlds”

The European Commission have adopted a strategy on Web 4.0 and virtual worlds to
steer the next technological transition and ensure an open, secure, trustworthy, fair 0
and inclusive digital environment for EU citizens, businesses and public.c
administrations.

3.1. People and skills

EUROPEAN
COMMISSION

Strasbourg, 11.7.2023
(COM(2023) 442/final

3.1.1. Building a talent pool of virtual world specialists

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS

3.1.2. Virtual worlds toolbox for the general public

An EU initiative on Web 4.0 and virtual worlds: a head start in the next technological
ransition

3.1.3. Empowered and protected children in virtual worlds oo 0
3.2. Business: supporting a European Web 4.0 industrial ecosystem
3.2.1. Boosting the EU’s technological capabilities
3.2.2. Accelerating the uptake of new business models and solutions
3.2.3. Fostering a supportive business environment
3.3. Government: supporting societal progress and improving public services
3.4. Governance
3.4.1. Governance at the EU and global level

3.4.2. Monitoring the development of virtual worlds and Web 4.0 EN EN

PHOTONICS GERMANY Zukunftsgipfel und Branchentreffen 2024 Folie Nr. 19




Living Lab VIRTUAL DIMENSION CENTER =
XR-Interakt

Our Metaverse Options for Action
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The Metaverse Tech Stack

The Metaverse Tech Stack

is full of our competencies N i an [8= @l
= VR, AR, MR, XR = N \ -4
* cloud + edge computing ¥ @. - -
= artificial intelligence il
= real world - virtual world : 5 i ‘"%"kg,;;;.};‘h; """""" edge
SynChronization, e.qg. (2= :_t% prendungs- %\% Intelligenz §'§ Computing
. | lizati ‘ 3 Okosysteme 2 Ii.l Blockchain
Mmapping, 10Callization, - = ~ Infrastructure
sensors, automation, ... y &y T
u SpeCIflg doma|n knOW|edge Metaversainhalte Realisieren - Virtualisieren
of application areas Physischer Raum * Mapping & Localisation
Metaverse-Services 4) . |0T& Robotik
= we can build products, U
services, components
for MV
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Baden-Wiirttemberg Metaverse Competence Map: 700+ entries

entries are MV-related

= companies I
= research labs ) |
= consultants, — o= ::

attorneys
= educations &

trainings HAFNER Bﬁ W
= events ___ MR

. Philipp Hafner GmbH & Co. KG Filmakademie Baden-Wirttember.
» best practices

= we have a good
stock of expertise

PHOTONICS GERMANY Zukunftsgipfel und Branchentreffen 2024 Folie Nr. 22
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Projected horizons of metaverse growth and adoption

Metaverses are
in the making

WORLD
ECONOMIC
FORUM

https://www.weforum.org/
agenda/2023/02/metaver
se-use-cases-industrial-
consumer-enterprise/

Now

Early adoption and traction

Today-2 years~

Initial enablement
and experiences

Early development and adoption of
worlds and spaces powered by major
investment in content production,
new tools and features, foundational
technologies, hardware, software
and identity solutions.

Near
Ecosystem maturity

2-5 years~

Mainstream products
and technologies

Development of standards for enabling
interoperability, mass adoption
of immersive technologies, new
business models based on content
distribution, new financial products
and services and the proliferation
of 5G and edge computing.

m VIRTUAL DIMENSION CENTER =

Next
Mass adoption

5-10+ years

Proliferation of worlds,
products and services

Maturity and adoption will set
future scenarios, with economic
models to be validated further in
future reports supported by the
identification of new value chains

and future growth scenarios.
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. . distributed-collaborative V/AR,;
Who Wl" reallze userI collective spaces decentral data stor_age;
MetaverseS? Web3.0 / blockchain

) Spatial :}@%%:B Decentraland

.!ﬂf_ - ﬁ SOMNIUM
ﬁ s

SANDBOR- A\ AltspaceVR

Big tech and well-known
Metaverse companies:

= can build platforms

= Can bU||d XR dEVIceS mMeta Google Workspace eJ" D7SSD'-?SS1§E?JIJEL;
get it right
. W|Illprobgbly not be ablel R AN o Trmbio @ ofc
to fill their metaverses with Google I 7.4 HEXAGO
. Work i .
professional content ropee § ARKI | e Bentley | Coode
C ARdore |\ AUTODESK. SIEMENS

o ©oculus

Windows Mixed Reality
Google

) Meta Quest3 GLASS a.-q Q
& Daydream dlgltal twin
competences

% Vision Pro i
HE Microsoft

H™ HoloLens on capture,
seamless plahning,
. 5 design,
interaction spaces assistance

hardware competency

PHOTONICS GERMANY Zukunftsgipfel und Branchentreffen 2024 Folie Nr. 24



Our Metaverse Options LA Lab vaUALD.MENs.ONCEm;

XR-Interakt

Digital Twinning: twin platforms

thousands of solutions from the most (
diverse industries with the most =4
diverse technologies and concepts but
the same goal: Mapping the physical
reality in the model

[ (\L( INDUSTRIAL
1 2. INTERNET
OF THINGS

S

PATIENTEN-
— those should be the Metaverse AKTE
data base

"AIDED

MANUFACTURING [ MODELING

IDTA

incustria .1INDUSTRIE4.0
Digital

Twin

Association

Mobil
Krankenkasse
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Digital Twinning: sensing and tracking

| 2 scension F—
thousands of solutions from the most 8/8thwail iarency (@ @AR:  ARTE ArUco A /iSUS
diverse industries with the most diverse BECOM @ §iBIC  OBugtats Omeow ©sosc  Bawe  DIVTA  DrodAR

technologies and concepts but the _
estimote FARO

Y i
% ceiess B Googe EQ

same goal:

. . L o . inoixen (it @ X
Mapping the physical reality in the model mevive W eseer  npen (teY B, lomAacR  KINEXON  KKilh
Subfield Tracking, Positioning: LEAP logitech LRawan [NM5YS08  MANUS-VR W Omo. 0OMeta B micosor

MAPSTAR

» hundreds of providers
= 20+ technologies

i .
from phOtOgram-metry \-N-Ith -Smartphone Socssonwz  SAMSUNG @ svsccioe A SENSORO G smarthav ([0 | Softkinetic  SONIC + NOTIFY
cameras to satellite positioning sensorberg L

TRUMPF

= convergence (sensor fusion) will deliver SONY 7Thaes [l OUbisense NLYSAE NICON vioweravO (FD @ wioce
seamless indoor and outdoor positioning

— Many from Europe and Germany
— We can deliver components and products
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Collaborative XR environments, with rules, ethics, ownership, safety and security

. Design Review / Prototyping / Presentation Social Platforms
X R CO I | a bo ratlo n p Iatfo r m S Engineering focus (% Daimler Protics Architecture focus /A AltspacevR® \ from
. . S| ‘ Data criven by Passion THE WILD - 2021
= hundreds of solutions worldwide o M @ wese |Teemn ||
| nsEe R
" VR and AR 2l e T e T e A
. . o ! f \
- pa rtly a p pl Icatl on- or : Training / Sim"'aﬁ"": Immmrpalwurm %ine E LIGHTS;-:; E Collaborative Workspace (B2B)
I n d u St ry_o rle n ta ted 7 ‘E Cross-sectoral tommmmmooes - _CF-OS—Sf;eCtoral pIUtO . %?n\
> _ Sl Chaukt ENGAGE -—

partly consumer solutions glue # LS

<=} IMmerse vrooM |[Redsgell 'nnoactive.
- L~] vSpatial DOGHEAD
STEAMVR h
Medicine focus s
k FUNDAMENTALVR ‘ Q %’ —) QA" “-. - ﬂ /
.
— we are not starting —— —
- ~ . e -[\ \
f rom scr atc h B © wikitude Foculavis e xmreality mperLext ! 1 £2arvizio
o — , =tepcon !
E < \\/ Bt Microsoft | ES/S:E/HT ) | erdibhysics | ‘ : immzfsw
- \aw f<] | § oM
= 2 @ptc ‘. ggggg I e ! 1 Sl spatial
@ innouae m 1 1
E DA £ ' !
= £ $Ednscape AR " ) Ho@ h
B — - [}
: » T AIATHEER ) K g j
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Is there any opportunity for us? S EY
Key Players in driving the NO<IA

https://www.nokia.com/metavers

Analysis by EY and NOKIA (2023) advancement of the metaverse cmusineasene

metaverse-at-work-research/

Who will drive the industrial metaverse? E= 6% -+ Biatech companies areaeacy

engrained in the infrastructure of
the metaverse through their existing

It will not only be e | o o
1. the big tech companies (1st place) and D PR AT
2. existing metaverse platforms (2nd place) that will drive

future metaverse developments, | | iy conymersby

providing the technology needed to

Industrial equipment & technology 59%

Industrial software & applications 57%

make high-fidelity virtual environments

but also : | et ot tetrs
. . . . ‘ leise 52% metavers.es like ;dvanced 3D qr_aphics
3. industrial equipment suppliers (3rd place), | ,, | e e e
. rofe: firms 52% gaming companies.
4. manufacturers of enterprise software (4th place) and
5. game developers (5th place) ‘E‘“EE; — ~ Web3 application providers, while
e sl viewed s portant by

These are industries that have a strong position and L | ey bl ot responents o e

H ability to handle many of the new
48% challenges metaverse technology
: will bring. Challenges in user

tradition in Germany.
— we can be the drivers

authentication across companies, for
example, can be solved with the use
of decentralized identities (DIDs)
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A EU regulation compliant Metaverse platform

Shall the metaverse be requlated?

= senseless question:
it Is already requlated

= we need a fully compliant
MV platform

= We should take up the great
challenge of building local

platforms
a @ -

NET NEUTRALITY

PHOTONICS GERMANY Zukunftsgipfel und Branchentreffen 2024

Folie Nr. 29



Living I_ab m VIRTUAL DIMENSION CENTER
XR-Interakt

More to come: | [ o | | @ searen |

European Partnership

on Virtual Worlds

Home > News > Allresearch and innovationnews > Commission proposals for new candidate European Partnerships are now public

NEWS ARTICLE | 17 July 2023 | Directorate-General for Research and Innovation | 2 min read
Commission proposals for new candidate European
Partnerships are now public

Preparations of new European Partnerships that will be launched during the
second half of Horizon Europe have reached an important milestone this week,

when the European Commission presented 10 proposals for new candidate

partnerships 4@, to Member States and Associated Countries:

— Brain Health;

— Forests and Forestry for a Sustainable Future;
— Innovative Materials for EU (I'M for EU);

— In-Orbit Demonstration and Validation;

— Raw Materials for the Green and Digital Transition;

Resilient Cultural Heritage;

Social Transformations and Resilience;

Solar Photovoltaics;
— Textiles of the Future;

Virtual Worlds.

This proposed portfolio will be discussed with Member States and Associated
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So what we should do now:

= network the community, build trustworthy cooperations and value chains
= identify the opportunities of metaverse by each relevant stakeholder
= build products, services, components for the metaverse

= enforce metaverse standardization —
let's connect the metaverses to the our big data platforms that map digital twins

= fill the metaverses with our 3D contents: from our products, houses, factories, cities, ...
Of course with suitable IP protection and a good business model for us.

= build metaverse platforms fully compliant to EU regulations
= |et’s be the drivers of the metaverse - let’s take great challenge of building local platforms

This could be part of our German Metaverse Strategy.
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Industrial Metaverse
Chancen fiir die Photonic und Quantentechnologien?

PHOTONICS GERMANY Zukunftsgipfel und Branchentreffen 2024
Berlin, 11. Juni 2024

Thank you very much for your attention.

Prof. Dr.-Ing. Dipl.-Kfm. Christoph Runde

Project Lead ,Living Lab XR-Interakt”

Managing Director of Virtual Dimension Center w. V.

Founder of XR EXPO

Vice President ,,Industry & End Users” of European Association for Extended Reality (EuroXR)
Chairman of Standardization Committee ,,eXtended Reality und Metaverse” at DIN e.V.
Honorary Professorship Heilbronn University

© Kompetenzzentrum Virtuelle Realitdt und Kooperatives Engineering w. V. — Virtual Dimension Center (VDC)
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