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Overview Virtual Dimension Center (VDQ)

= Germany’s largest B2B network for VR/ = staff: 8 employees = (co-)organized events in 2021: 45

AR /MR | | = 5-8 projects running (regional, national, EU) . racent VDC reports, studies, analyses:
= start 2002 with 13 founding members . = public relations: 1. position paper on V/AR standardization

Today 100+ members and 30+ partners — 10.000+ calls of VDC website per month 2. position paper on VAR user interface design
= non-profit — 10.000+ impressions per month on social 3. technology consequence analysis “future
= core tasks: media o workplace”

1. infomation gathering — 4.000 newsletter recipients numerous lab reports on V/AR hardware & software

2. contact match making — 300+ news and events published per year assessments including VR headset image quality,

3. technology marketing — 70+ press articles with VDC per year tracking systems, AR marker tracking, ergonomics

4. technology transfer — editorial contributions, interviews in

5. pro;ect |d/eve|*?pm|er/]t|58n| | Whitepapers:

regional / nationa eve . . .
6. V/AR hardware assessment I V/’L,\; ;n thf cr;'aglve /r?dustr/fs
7. education & training Sarcdimic  WELT BN26 () SiddeutsherVera 29 UI, € /.ne colla orat/ve? xR .
o : o ‘ * 3. quideline “360° streaming & VR broadcasting”
= certified, best-in-class organization ® ] o
AUTOCAD == | DIGITUS 4. VRIARIMR in aerospace applications
~ C|“5te: 5. virtual acceptance & certification
T i IRTe
anagemen onztustion e L illEAng 6. V/AR education needs
Excellence ,
PROVEN FOR CLUSTER EXCELLENCE - " innovations report @ Springer 7 V/AR COI’]SU/tIng needS
8. opportunities of StartUp cooperations in the VIAR

konstruktions
I sector




VDC Members
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Industry IT Research & education Others
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Augmented Reality: 1975
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Why we progress

Potential for adoption and disruption by XR

Vigkos, Alexandros; Pauer,
Andreas; Bevacqua,
Davide; Turturro, Luca;
Kulesza; Marta: XR and its
potential for Europe.
Ecorys: Brissel, April 2021
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Level of uptake and di of AR i industry
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Why we do not progress: XR diffusion barriers 2002-2020 (challenge #1)

meta study of 8 surveys
from 2002 to 2020
asking for industrial XR
implementation
barriers. Answers were:

- high costs

- unclear benefit

- bad IT project
management

- lack of requirements

- legislation

- involving staff and
management

- lack of process
integration

- bad usability

- immature technology

- data praparation

- missing knowhow

- availability of specialists

80%

70%

60%

0%

30%

20%

10%

0%

70%

IT project
management

requirements legislation
analysis, selection

Osurvey Decker 2002 [n=620]
Isurvey Jansen 2008 [n=23]
Msurvey IDG 2019 [n=54]

il
Ed

e S L e S e e e e i ]

e e S e

involving staff & process integration

management

Csurvey Klocke 2003 [n=25]
B survey Runde 2013 [n=3]
I survey Soderquist 2020 [n=191]

VIRTUAL DIMENSION CENTER

usability technology data missing availablity of
preparation knowhow specialists and
& IT-Integration training

B survey Aberdeen 2008 [n=520]
survey Hadwick 2019 [n=750]



XR diffusion in Germany in the last 5 decades
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time [year]

1970 1980 1990 2000 2010 2020
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XR in Germany

XR companies in Germany

» significantly growing number, but

» very scattered with lot of micro-enterprises

REALITY (XR)
IN GERMANY

Metaverse,

Digital Ecosystems

& Development of the
XR Sector

Figure 2: Number of XR enterprises between 2017 and 2022
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Source: Own data obtained by means of desk research;
based on a projection of the XR enterprises researched in NRW for 2017 and 2019
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Figure 3: Revenue generated by XR companies with XR in 2021

Roughly how much revenue did you generate with XR in 20217

3%
‘\ 3%
3%
i ]
7%
= (]
7% u
— ]
]
]
]
29%

Below €20,000

€20,000 - €99,999
€100.000 - €499.999
€500,000 - €999,999
€1 million - €1.5 million
€1.5 million - €2 million
€2 million - €5 million

> €5 million

Source: Own data obtained by means of the representative online survey (n=118, no data: n=12, outliers are unweighted)




XR in Germany

Germany is excellent on patents:
invention level top

(but: for innovation you need
invention AND a business case...

VIRTUAL DIMENSION CENTER

Countries with the most patent applications in 2022

48 088
2. Deutschland 24 684
3. Japan 21576

4. Volksrepublik China 19 041
5. Frankreich

6. Stidkorea

7. Schweiz

8. Niederlande

9. Vereinigtes Konigreich
10. Schweden

11. Italien

12. Dénemark

13. Belgien

14, Osterreich

15. Finnland

16. Kanada

17. Spanien

18. Israel

19. Chinesisch Taipeh
vdin07/2023 A. Reil
Source: European Patent Office

20. Irland




graveyeard of dead visualization technologies (challenge #2) vmmwwswsnowcmm#

graphic output
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Virtuesphere

Cyberglove Systems , Haptic Workstation” Feelreal Helmet




some German contributions to the global XR community

stereoscopic filtering technology,
alternative to shutter and polarization

INFITEC®

LExcellence in 31

world class VR solution

=I=

IC:IDO

VR productive

world class AR library

visionLib

global provider
of best-in-class tracking

ART)

Advanced Realtime Tracking

3D visualization software for automotive
designers and automotive engineers

\/J vReD

global provider of eye tracking
solutions for XR

aASMI

SensoMotoric Instruments
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3D visualization software for automotive
designers and automotive engineers

world class game engine

==K

world class AR library

metaio

®




some German contributions to the global XR community vmmwwswsnowcmm#

Advanced Realtime Tracking

ART) P soexciTe
@
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Challenge #3: the departure of high tech

Sell out of German and European
XR technology

ring IT

Global XR take-overs by countries
(data derived from crunchbase)
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Challenge #4: positioning ourselves in future topics
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Gartner hype cycles of ,,Emerging Technologies”: a comparison between 2017 and 2019

expectations ConnectedHome
Ve Assistxit Deep Learning
ANRERAS SIS Lanis Machine Learning
laT Platform Autonomous Vehicles
Smart Robots Nanotube Electronics
Edge Computing Cognitive Computing
Augmented Data Discovery Blockchain
SmartWorkspace

ommercial UAVs (Drones)

Conversational Userinterfaces
© Cognitive Expert Advisors

Brain-Computer Interface
VﬁlumetricDisp\ays
Quantum Computing
Digital Twin
Serverless Paas O
5G

Human Augmentation

|
Neuremorphic Hardware

|
Deep ReinforcementLearning
Artificial GeneralIntelligence
4D Printing

Enterprise Taxonomy
and Ontology
Management
Software-Defined
Security

0
¢ Virtual Reality

Augmented Reality

Smart Dust
As of July 2017
Innovation ??.akof Trough of Slo f Enlight t Plateau of
Trigger Expectations Disillusi pe of Enfightenmen Productivity
time >
Years to mainstream adoption: obsolete

Olessthan 2 years © 2to6years @ 5to 10 years A morethan 10 years @ before plateau

Expectations

Flying Autonass

Generative Adversarial
Networks.

Decentr glizadiak
AR Cloud

Biotech - Cultured
or Artificial Tissue

g3
ted Intelligence

RE a
Decentralized Autcnomous N
Organization DigitalOps
L

o 2019

Al PaaS
56
Edge Analytics

Autonomous Driving Level 5
Low-Earth-Orbit Satellite Systems (3

Edge Al Graph Analytics

Explainable Al »
Personification
Knowledge Graphs
Synthetic Data
Light Cargo Delivery Drones
Transfer Learning g
aous Vehicl

Next-Generation Memory
3D Sensing Cameras

VR & AR are mainstream

Emotion Al

Autenomous Driving Level 4

¥

Adaptive ML

v
Immersive Workspaces

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Exp i Disillusi Enliah Pro. v
Flateau will be reached: Time
less than 2 years ® 2to5years 510 10 years. () morethan 10 years @ obsolete before plateau s of August 2019

New topics mentioned: immersive workspaces, AR cloud, augmented Intelligence




Challenge #4: positioning ourselves in future topics: metaverse

assuming the metaverse to be a combination of
1. collective & persistent 3D spaces 4 ,
2. digital twin methods = , and

The 3 axes of the metaverse:

collective &
persistent 3D spaces

VIRTUAL DIMENSION CENTER g

3. seamless, ubiquitous XR interaction spaces » . A
] ; . ] distributed-coligborativell ) | 9 Decentraland N
Who can deliver industrial metaverse solutions? VIAR;decapusized cata ":"a TP — W s
" . locKchain SPACE
The , usual metaverse suspects” like Meta, Sandbox, Al B@J e :
, eramrenes ROOMY
Decentralenand, etc. will probably not be the ones. »
P y SANDBOR: I/_\ AltspoceVRI »
German companies doing (Eateni), orrsioea A - Al
Google ©Trimble mit
projects with Nvidia Omniverse: Worsde o B ptc i
@ . Mercedes-Benz & Bentley I}G° gle | AR
{\AUTODESK. Ui
2horey (DB SiEweN
me——— knowledge of data acq ion > twin
& iPhone e planmr?g, design, zsgftge
@ 9°PF girad
MagicLeop] “'GLAsS supported by

Bl Microsoft
W HoloLens

seamless
interaction spaces
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But: We find ourselves only desktop mobile smart VR game
at the sideline of a fight for hand helds glasses headsets consoles

global XR ecosystems. = [
D K

¢p?®@

(1B s
P

.

)

problem:

= Europe will probably not create
a huge, global platform provider

= platform providers aim at vendor lock-in

]
Iy E

questions:
» what options for action do we have?

= what can be our future role to create
added value and employment?

o L |||m== I.I




opportunities: positioning ourselves in future topics

Germany is still excellent on norming
and standardization:

top international influencing position
to ensure interoperability

Setting standards in China, Europe and the US 43

VIRTUAL DIMENSION CENTER g

China’s growing clout in standardization organizations

(Number of secretariat positions by country)

ISO secretariats
2011 W 2021

|EC secretariats

CHINA

a state-driven process

¥ EUROPE

a structured,
market-dnven process

m= UNITED
STATES

a loose, market-driven
process

e European SDOs Industry associations.
B SRl s I Ty
s T ] L
Coordinated by the Private industry actors coordinate osog::::irsdsmdi:flﬁ:“es?
Standardization Administration of largely under the auspices of "9 a6t i for?;neur
China (SAC), which lies under the non-

State Administration for Market
Regulation (SAMR), an arm of the
State Council.

development organizations (SDOs) at
the national and European level.

This process typically respects a
clear hierarchy.

industries in the spirit of competition.

The American National Standards
Institute (ANSI) represents US interests
at the international level but plays a

comparatively limited role.

Source: John Seaman, “China and the.

polit Technical

. Notes de I'f, Hri,

2012 W 2021
130 34
Germany 13 3%
Us. 117 2247
Japan gg
. 6
China 12

ISO stands for International Organization for Standardization, IEC for
International Electrotechnical Commission; includes twinned I1SO secretariats
Source: ISO, IEC, U.S. National Institute of Standards and Technology
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= 500+ published
XR norms,
XR standards,
XR recommendations,
XR guidelines

Research

member of Khronos, IEEE, DIN, EuroXR

= 100+
XR norms,
XR standards,
XR recommendations,
XR guidelines
being created right
now
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= 75+ active initiatives
actually working on
XR norms,
XR standards,
XR recommendations,
XR guidelines




Conclusion VIRTUAL DIMENSION CENTER #

» We do have a vibrant, growing XR scene in Germany with 1.600+ XR companies

= \We are top in invention, based on patent statistics. We have profound XR knowhow and experience of 30+ years. We have all
technologies needed to manufacture anything related to XR. We are delivering world class solutions to the global XR community.

* \We have a problem in growing companies to a global relevant level. Our big software corporates such as Siemens PLM or SAP are
not part of the game. Europe will probably not create a huge, global platform provider.

= We have a realistic opportunity to stay in the game = We have a realistic opportunity to stay in the game
developing dedicated, standardized XR solutions developing standardized digital B2B twin solutions to
with our industrial global players connect to the metaverse in our respective strong areas.
(@ % AIRBUS KraussMaffei “= Luithansa Technik “ "( 2 — ,oé;; :
J‘i«. oG o8
(& BOSCH RHEINMETALL - STIHL \ § W

Digitale Fabrik

SIEMENS KARCHER MEYERMWERI‘T CLARS

Transportation Systems

FESTD  ZOBLUN (& tmaron: (SR
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you for your attention.
Self positioning & industry perspective on XR in Germany 2023
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https://www.vdc-fellbach.de/xr-expo/
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