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“Many years ago, it was AL Now. if's metaverse.” he says. “From the govern|
perspective, [..] as long s you don't have a coin itself, they're willing 1o sug
Iot of these new technologies” — Doo Wan Nam from StableNode.

O This is an initiative created by the Finnish Metaverse industry for itself. The project was
1 O 2 initiated by Business Finland in order to understand better customer needs and business
South Korea: The land of the metave . o possibilities in the Metaverse and increase cooperation in the field. Initiative does not create
Fostering Metaverse Cultivating Met; binding obligations for Business Finiand.
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Chris Kremidas-Courtney, senior fellow at POLITICO a o s -
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.

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, = A
you set the standards for it” LA F SRR R, o

BY GIAN VOLPICELLI

. .
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Our Virtual Worlds / Metaverse Options: key players driving MV vmwmomswsnowcem#

driving forces Key Players in driving the EY
Analysis by EY and NOKIA (2023) advancement of the NO<IA

https://www.nokia.com/metaverse

Who will drive the industrial metaverse? industrial metaverse industtalmelpuerse/ine:

Big tech companies are already

engrained in the infrastructure of

: the metaverse through their existing

60% cloud services and visualization tools,
H while also investing heavily to create

new metaverse platforms and AR/VR

It will not only be e e
1. the big tech companies (1st place) and New metaverseplatirms

2. existing metaverse platforms (2nd place)

that will drive future metaverse developments, but also ~ EEEEETEEE. L Gamng compries a sngnes o
4. manufacturers of enterprise software (4th place) and = g - | e s
5. game developers (5th place). s ettt

— USA and EU are the drivers

Web3 application providers, while
not ranked as highly as other players,
are still viewed as important by
: nearly half of respondents for their

L] H ability to handle many of the new
‘ Network and networking equipment providers 48% challenges metaverse technology

. H will bring. Challenges in user

H authentication across companies, for
S : example, can be solved with the use
‘ S RIS HIED Iotiess Bl of decentralized identities (DIDs)

NATO=Use of Civif Standards Workshop —Athens, Feb. 11th-13th.

Prof:-Dr.-ing. Dipl.-Kfm. Christoph Runde. © Virtual Dimension Center (VDC)


https://www.nokia.com/metaverse/industrial-metaverse/the-metaverse-at-work-research/
https://www.nokia.com/metaverse/industrial-metaverse/the-metaverse-at-work-research/
https://www.nokia.com/metaverse/industrial-metaverse/the-metaverse-at-work-research/

VIRTUAL DIMENSION CENTER s

global XR ecosystems desktop mobile smart VR game
hand helds glasses headsets consoles
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problem:

= platform providers aim
at vendor lock-in
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Global Metaverse Strategies Comparison

strategy goals

target groups

strategy key elements

discrete measures

Dubai

European
Union

Saudi
Arabia

B S
*@.&
South
Korea

= world-leading industrial mature metaverse ecosystem

= Metaverse as an important growth pole of the digital economy
establish three to five companies with global influence
establish a number of specialised SMEs

establish three to five industrial development clusters
establish yuan / renminbi universe

secure and efficient governance system for the metaverse

turn Dubai into one of the world’s top 10 metaverse economies
turn Dubai into a global hub for the metaverse community

= attract more than 1,000 companies

= support more than 40,000 virtual jobs by 2030

foster innovation; promote advanced ecosystems

foster talent

invest in future capabilities

create new governmental work models

boost the EU’s technological capabilities

accelerate the uptake of new business models and solutions
= support access to finance to support creators and to scale up
innovative business models

support societal progress and improve public services

establish Finland as a leading architect and enabler for the Metaverse

Finland to be considered as a benchmark society

= attract major foreign direct investments in all parts of the Metaverse
value chain

= avoid domination by a single company or country

respond to rapidly growing demand for digital transformation (DX) for
enterprises and government agencies

enable interoperability and collaboration between Metaverse platforms
serve as new social infrastructure for enterprise DX and employee
experience (EX) transformation

= promote metaverse business

= expand the “Japan Metaverse Economic Zone" globally

= respond to MV risks

= gaming and e-sports market: USS 13.3 billion to gross domestic
product (GDP) and 39.000 jobs by 2030
= create digital MV twin of futuristic megacity NEOM

= take the upper hand in the global metaverse market (5th largest
market share by 2026)

= train metaverse experts (total of 40,000 people by 2026)

= nurture metaverse service providers (220 companies by 2026)

= discover metaverse best practices (total of 50 cases by 2026)

= industry
public administration
society

tourism

education
government services
retail and real estate
[health care]

industry
creative industry
society / consumers

society
healthcare
industry

society / consumers
government services
enterprises

= e-games, e-sports
real estate
= society / consumers

society / consumers
government services
enterprises

= upgrade key technologies
= Promote an industrial ecosystem

.
I = strengthen the industrial base (incl. standardization) I

= XR and MV technologies

= foster MV innovation and economic contribution

= cultivate MV talent through education and training

= develop MV use cases and applications in Dubai government
= Adopting and scale globally

= Dubai as the “crypto-capital” of the world

= UAE as a “test bed” for new technologies

= foster a supportive business environment; support SMEs, start-ups
= support open-source community

= build a talent pool of virtual world specialists

= empower and protect children in virtual worlds

= EU’s robust legislative framework

= |P protection

I

= Finish vision, values and strengths

= boost economic growth

= cross-boundary collaboration

= education for the Metaverse

= marketing and sales on a global scale
= advance metaverse research

= agreement of numerous companies using their respective
mature technologies to create an open Metaverse
infrastructure supporting authentification, digital twins,
NFTs, etc.

= analysis by the “Study Group on Utilization of Metaverse,
etc. for the Web3 Era” established by the Ministry of
Internal Affairs and Communications

= MV is key part of Vision 2030
= launch of national ,Gaming and e-Sports
Strategy”

= create world-class metaverse platform

= create and support MV ecosystem

= train Key players in the metaverse era

= nurture specialized corporations that could
= |ead the metaverse industry

= build an exemplary metaverse world

= metaverse business parks

= _M\Vinfra g

= create MV best practices

= create MV applications for digital life

= over fifteen initiatives and strategies were
announced in the 2022 assembly

= MV virtual embassy

= Emirates Airlines training in the MV

= skills development for MV technologies (Digital Europe programme)
= guiding principles for virtual worlds through citizens’ panel

= research on impact of MV on people’s health through Horizon Europe
= develop a MV toolbox for the general public

= create European initiative on Virtual Worlds

I = analysis of XR & MV standards landscape I

= Metaverse in Action Program (however just recommendations!):
o support technology enablers

create / suport business Networks

showcase industrial Metaverse

showcase Metaverse society

showcase Metaverse healthcare

o
o
o
o

= create Metaverse economic zone ,Ryugukoku”
= media conference

= the US$ 500 billion futuristic megacity NEOM
shall have ist own metaverse
= investment in metaverse gaming

= metaverse platform of the city of Seoul

= diverse types of funds to be provided

= "Expanded Virtual World" marketing campaign
= K-Metaverse pavillon: further showcases



Organizations related to or fostering MV / VW standardization vmwmomswsnowcem#
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XR standards clustering: focusing on 7 topics

clustering

= XR standards,

= XR guidelines,

= XR recommendations
into 7 topics

XR applications

*human models

content creation / modelling
=applications:education / training
=applications: design fengineering __
=applications: health
=applications: assistance

=applications: collaboration
rapplications: marketing .

hardware: optics, haptics, acoustics, tracking, mobile
*graphics hardware / optics / displays

*haptics

=auralisation f audio f acoustics
*tracking f sensortechnology / motion capturing
‘mobile XR

=other ¥R hardware

graphics software, CGI
sgraphics software / algorithmics_—
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fundamentals of XR
wvirtual reality
augmented reality

¥R management

*hasics/ terms

*XR management
____wregulation fethics / governance

=eyaluation / conformity

UX, ergonomics, human factors

=userexperience (UX) f userinterface design (UID)
__=ergonomics / usability

sinteraction / pattern

coding, mapping, interoperability, communication
APl application programming interface
*formats / coding/ compression
communication/ interoperability

"mapping




XR standards clustering: focusing on 7 topics vmwmomsmsuoncem#

analysis on the right graphics software, CGI hardware: optics, haptics,
shows XR SDOs acoustics, tracking, mobile
contributing with
own documents tO 150, IS0-IEC 117 150, 1S0-IEC 73
certain XR fields.
It bgcomes further ers I 6 ers I 0
obvious that certain
XR topics are treated see s scrr [ 1
by SDOs in different
number at total. e I s ec [

ca | 3 ar I

verF || 3 ver I

NATO | 1 nato [N ¢
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XR SDOs: focus areas

Focuses of XR standardization organizations varying

1S0
N

¥R fundamentals
200

¥R management

hardware: optis,
haptics, acoustics
tracking, mobile

UX, ergonomics,
humzn factors

oding, mapping,
interoperabilty,
communication

graphics
software, CGI

W3C

¥R fundamentals
20

¥R management

hardware: opres,
haptics, acoustics,
tracking, mobile

UX, ergonamics,
human factors

gding, mepping,
interoperabilty,
communication

graphics
software, CGI

$¢IEEE

¥R fundamentais
50

XR appications, XR mEnagement

hardware: opts,
haptics, acoustics
tracking, mobile

UX, erganomics,
human factors

oding. mapping,
interopersbilty,
‘communication

sraphics
software, CGI

XR management

hardurare: optics,

aptics, scoUstics UX, ergonomics,

Il farts
tracking mobile umantectars
gding, mappirg,
raphics
e ) interoperabilty,

communication

XR applications XR management

harduiare: optics,
haptics, acoustics,
tracking, mobile

UX, ergonomics,
humen factors

gling, mappirg,
interoperabilty,
communication

graphics
softurare, CGI

ETSIT___—h
W Y

XR fundamentals
15

XR ppiications, XR mzragsment

hardware: oprics,
haptics, acoustics
tracking, mobile

UX, ergonomics,
humen factors

gding, mappirg,
irteroperabilty,
communication

graphics
software, CGI

DIN

R funcamentals
a0

R management

hardare: optis,
haptics, acoustics,
tracking, mobile

UX, ergonomics,
hurman factors

adling, mapping,
interoperabilty,
‘communication

graphics
software, CGI

VDI

¥R fundamentsis
40

R applications, ¥R management

hardware: optics,
haptics, acoustics
tracking mobile

UX, ergoromics,
human factors

dding, mepping,
ineroperabiliy,
communication

graphics
softvrare, CGI
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R fundamentais
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graphics g F
s il
software, CGI imeroperabilty,

communication
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¥R fundamentais
20,

XR management

hardware: optics,

haptics, aoustics UX, ergonomics,

: ! human factors
tracking, mobile
ading, mapping,
graphics imeroperabilty,

softwiare, CGI
‘communication
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XR SDOs: focus areas

Focuses of XR standardization organizations varyin
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15

XR applications, XR maragement
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tracking, mobile
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graphics
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¥R fundiamentals
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XR applications, ¥R management

hareiware: optcs,
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tracking, mabile
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human factors

gling, mappirg,
interoperabilty,
‘communication

graphics
softvrare, €GI

XR fundamentsis
g

XR applications, XR management

hardware: optes,

UX, ergonomics,
haptics, scoustics,

tracking, mobile human factors
gding, mepping,
graphics
software, CGI interoperabilty,
‘communication
Consumer
Technology
ociation
¥R fundamentals
[

XR applcations, XR management

hardware: optics,
haptics, acoustics
tracking mabile

UX, ergoromics,
human factors

ging, mapping,
interoperabilty,
communication

graphics
software, CGI

a

"
XR fundamentals
g

R application ¥R management

hardware: optics,
haptics, acoustics
tracking, mobile

UX, ergonomics,
human factors

graphics eene mAere.

software, CGI
communication

& ASAM

XRfundamentais
15

XR management

hardware: optis,

UX, ergonomics,
haptics, aoustics

tracking, mobile human factors
graphics "% mEDhD‘lre,
softwiare, CG1 interoperability,

communication

INTERNATIONAL.
XR fundamentals
[3

XR application: XR management

hardware: optics,
haptics, acoustics,
tracking, mobile

UX, ergonomics,
humzn factors

ging, mappirg,
interoperabilty,
commurication

graphics
software, CGI

XR fundamentals
[3

XR applications, HR management

harchware: optics,

UX, ergonomics,
haptics, oustics

tracking, mobile human factors
#ding, mapping,
graphics
softwrare, CGI imeraperabilty,

communication
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XR Standards Working Groups

The International Organization for Standardization
(ISO) is an independent, non-governmental
organization, whose members consist of various
national standardization bodies. As of 2022, there are
167 members who represent ISO in their country, with
each country having only one member. The
organization develops and publishes international
standards in all technical and non-technical areas,
except for electrical engineering and electronics, which
fall under the jurisdiction of the International
Electrotechnical Commission. By February 2023, ISO
has developed over 24,676 standards that cover all
areas from industrial products and technology to food
safety, agriculture, and healthcare. The Moving
Picture Experts Group (MPEG) is a group of experts
dealing with the standardization of video compression
and related areas, such as audio data compression or
container formats. Colloquially, "MPEG" usually refers
not to the group of experts, but to a specific MPEG
standard. The MPEG meets three or four times a year
for five-day meetings. About 350 experts from 200
companies and organizations from 20 countries
participate in these meetings, the MPEG meetings.
MPEG is part of ISO/IEC JTC1/SC29.
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interfaces
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reference
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MPEG 3D
graphics and
haptics coding

INFORMATION TECHNOLOGY STANDARDS

SC 29 Coding
of audio,

SC24 WG 10:
Representatio
picture, nand
multimedia visualization of
and information
hypermedia for systems
information integration

SC24 WG 9:
Augmented
Reality
Continuum
Concepts and
Reference
Model

SC24 WG 11:
Health, safety,
security, and
usability of
augmented
ELGRVTE]]
reality
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based ICT
Integration
Systems

SC24JWG 16
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1S0/TC 171/SC
2: Formats for
visualization
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The International Electrotechnical Commission
(IEC) is an international standardization organization
for standards in the field of electrotechnology and
electronics, based in Geneva. Some standards are
developed jointly with ISO (International Organization
for Standardization). IEC was founded in 1906 and is
located in Geneva. IEC played a crucial role in
standardizing units of measurement, particularly Gauss,
Hertz, and Weber. It also first proposed a system of
standards, the  Giovanni-Giorgi-System,  which
ultimately became the SI, the International System of
Units. The IEC charter encompasses the entire field of
electrotechnology, including the transformation and
distribution of energy, electronics, magnetism and

Metaverse

TC 124
Wearable
electronic

devices and
technologies /
WG 4: Devices

TC 110
Electronic
Displays / WG
6: 3D Display
Devices
(3DDD)

TC110

Electronic
Displays / WG
9: Touch and

interactive

displays

TC 110
Electronic
Displays / WG
10: Laser
displays
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electromagnetism, electroacoustics, multimedia,
telecommunications, and medical technology as well as
general disciplines such as terminology and symbols,
electromagnetic compatibility, measurement
technology and operational behavior, reliability, design
and development, safety, and the environment.

and Systems

TC 124
Wearable TC 110
electronic Electronic
devices and Displays / WG
technologies / 12: Eyewear
WG 1: TC 124 display
Terminology Wearable
electronic
devices and

technologies
NATO=Use of Civif Standards
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The Institute of Electrical and Electronics Engineers
(IEEE) is a global professional association of engineers
primarily from the fields of electrical engineering and
information technology, legally based in New York City
with operational headquarters in Piscataway, New
Jersey. It organizes professional conferences, publishes
various professional journals, and forms committees for
the standardization of techniques, hardware, and
software. Scientific contributions in journals or to IEEE
conferences are generally presumed to be of
particularly high professional quality. With publications
like the IEEE Spectrum journal, the organization also
promotes interdisciplinary information and discussion
on the societal impacts of new technologies. The IEEE
organizes several subgroups addressing VR or AR
topics, including (1) Digital Reality, (2) Augmented
Reality Learning Experience Model (AR-LEM), the (3)
I[EEE 2048 VR/AR Working Group (VRARWG), and a (4)
Smart Glasses Interest Group. Additionally, the IEEE
operates a Standards Group. Where the latter

collaborates with one of the aforementioned four
theme groups, V/AR-relevant norms, standards, and
guidelines are created..
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Augmented and
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Mobile Devices
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XR Standards Working Groups

The Metaverse Standards Forum (MSF) was founded
in June 2022 to foster the development of
interoperability standards for an open and inclusive
metaverse, and accelerate their development and
deployment through pragmatic, action-based projects.
Since the vision of the metaverse is still a work in
progress, the group also has the stated purpose of
bringing some order to the underlying terminology of
the metaverse. The MSF is an industry-wide effort to
harmonize standards and best practices for the
metaverse. Its members, which to date number 1,800,
include tech titans Google, Meta, Microsoft and Nvidia;
standards bodies Khronos Group and Web3D
Consortium; multinational software companies Adobe,
Autodesk and Epic; and professional technology
services firm Accenture. Members of the forum hope
the process will help build trust among the builders of
the metaverse. This is important as the industry
explores new technologies and new business models.
Early blockchain and decentralized finance efforts
attempted to address trust programmatically, only to
discover new vulnerabilities and types of abuse no one
had previously imagined. The MSF is free for all
participants, including companies, standards

organizations,  non-profit  organizations,  industry
associations and universities.
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The World Wide Web Consortium (shortly W3C) is
the body responsible for standardizing technologies on
the World Wide Web. It was founded on October 1,
1994, at the MIT Laboratory for Computer Science in
Cambridge, Massachusetts. The W3C is a membership
organization. It develops technical specifications and
guidelines through a mature, transparent process to
achieve maximum consensus about the content of
technical protocols, high technical and editorial quality,
and approval by the W3C and its followers. Examples of
technologies standardized by the W3C include HTML,
XHTML, XML, RDF, OWL, CSS, SVG, and WCAG.
Within its "Immersive Web Community Group," the
W3C addresses VR and AR topics. Already in the early
1990s, ideas for a 3D extension of the internet

emerged at the first HTML conferences, which then
resulted in the Virtual Reality Language (VRML) as a
counterpart to HTML.

Prof:
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The Web3D Consortium is an international, non-
profit, member-funded, industry organization dedicated
to the development of standards (SDO) established in
1997. The Web3D Consortium champions the
deployment of ISO-ratified X3D standards for
communicating interactive 3D scenes across various
applications, use cases, platforms, and industries. It
provides robust web-based 3D capabilities and long-
term stability for enterprise solutions, as well as
interoperability with  other standards. Members
collaboratively work on the development of the X3D
standards and tools to ensure their broad dissemination
across various markets, catering to academia,
government, industry, and individual users. Today, the
Web3D Consortium leverages its extensive industry
backing to continue the evolution of the X3D
specification..
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XR & metaverse standards database / register VIRTUAL DIVENSION CENTER #

Q  search database

A free, online accessible database for the
entire XR community with references to
standard (industry) X specification X 3GPP X published X

= 1.500 XR standards, specifications, 3 spplcations: geo & constucton

type v SDO e status ~ year e tags ~ " Defaultor... v

guidelines and recommendations P | O appcatons e
= 350 standardization working groups P
===== 26.118 applications

stafu

= 140 SDOs - o

tags [ ] augmented reality
virt

[ applications: others

They are qualified (by tagS) and With a alge [ auralisation / audio / acoustics
searchable description. The group’s entry S s Gusaemonite o (] bt

further comprises the organizing/leading SDO ———

virtual reality, auralisation / audio /

and a link to this resource in the WWW. R s

wemas-e:  3GPPTR Mobile stereoscopic 3D video type: specification

““““ 256.905

Please support by adding standards and SDOs. -

status: published
year: 2022
tags: graphics software / algorithms,

We may offer database as an iFrame for mobile XR

. . . . weman-ce: 3GPPTR Virtual Reality (VR) media services over type: specification Details
! —
interested organizations’ websites. TR aets e ot published =
year: 2022

tags: communication / interoperability,
virtual reality, mobile XR

NATO=Use of Civif'Standards Workshop —Athens, Feb. 11th-13th.

Prof:-Dr.-ing. Dipl.-Kfm. Christoph Runde. © Virtual Dimension Center (VDC)



XR & metaverse standards database / register VIRTUAL DIMENSION CENTER

search for actual standards search for recommendations

= example: search for published standard from ANSI = example: search for recommendations on regulation
and CTA / ethics / governance

) search database Q1 search database
type - D0 E status - tags e % Default order o type ~ 500 ~ status ~ tags ~ % Default order
standard findusmry) X standarc (officiall X technicalreport 2 ANSI X CTA X published X Rosotal recommendation  gudelne X regulation / athics { gavermance
idantifiar title English Propartias identifier title English Properties
ANSIICTA Definitions and Characteristics for VR Video and  tyge: standard (official) m Wm—— ConnectSafely MV & Parents Metaverse and Virtual Reality Safety Tips  typs: recommendation m
2085 VR Images santus: published — for Farents
" yuar: 2019 [ )
| tags: bashcs / terms, virtual reality, graphics software / b
L entertainment / culture
i i - standard (official - n 5
e for Lt L m - Couneil of the Eurepean Union M - Virtual World, Real type: recommendation m
= 2087 Connaction and Use of Accessoriss for KR status: published Challenges guidaling
Tachnologies year: 2019 = status: published
= d tags: XA management, virtual reality, augmented reality, year 2022
erganomics | usability, sthes XR hardwarss, spplications: R ——
others regulation / athies /
governance, viral reality,
— AMSITHFES Human Factors Enginaaring of Computar g standard (efficial) W augmanted raality
100-2007 Workstations status: published
LB - . "
year: 2007 G Cyber-XR Coalition Cybar XR-2020-1.0 [ g . m
tage: weslustion { camfarmity, srganamics { usability, accessibility, inclusion, ethics, and safety  guideline
raphics kardware / aptics { displays st pubilished
s 2020
CTA 2095 Bast Practices for Limitad Mobility in XR by standard (industey) tage: regulation f ethics
. st published GuiIach
- year: 2021 i .
- " . European Parliament Mataverse Metaverse Opportunitias, risks and g riammand ation ! m
tags: KR managament, regulstion | athics [ gevarnanes, ey irnplicats ideli
s i 1 s policy implications guideline
- ! status: published

interface design (LID) "))
year: 2022

! CTA 2103 Best Practices for Diversity in XR tyme: standard (industry} tags: KRt management,

regulation / sthics /
stabus: published
gavarnance, vitual seality,
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XR & metaverse standards database / register

search for upcoming standards search for SDOs and working groups

= example: ;earch fpr standards yvith status “draftf’ or ”yvork in = example: search for standards development organizations (SDOs)
progress” in the field of graphics hardware / optics / displays and working groups in the field of education and engineering

Q. search databasa

Q]  search databasa

type spo status - tags v % Defeultorder  ~ typa v~ sDO status ~  tags % Default ordar
et dard (industry] 3 0 ¥ draft ¥ workinpragress X SDO X warkinggroup ¥ apphcations: educaton /training X applications: design / engineening X Rasatall
graphics hardware / optics / displays X Resatall
identifier title English Properties
identifier title English Properties AREA Interoperability and Standards type: SDO m
AREA program year: 2013
T A | [EC&26291-  future IEC/TR 62629-1-3 ED1: 3D display devices - Part 1-3: g standard (afficial) m tags XR lustian { reslity,
& 3 Depth perception and determination of the position of 30 status: work in progress aws!!ﬂl?omrcdl.amlmfmlzln;.. applications: design / engineering,
WORK ohject on the non-physical screen tags: interaction / patterns, graphics hardware At
A 1 optics / displa = . o
pricsfeeplay DASAM  asam Assaciation for Standardization of  type: SDO [ Do |
— Autamation and Maasuring year 1998
IEC 62629-1- 3D display devices - Part 1.3: Depth perception and type: standard (official) m Systems . Nations 1
& 3ED1 datermination of the position of 3D object on the non-physical  stalus work in prograss _:P"‘m's. dacige ! anglnassing
m screen tags: graphics hardware / optics / displays
BDSY eocs Simulation and Training Warking type: werking group m
Simulation Group tags applications: oducation f training
[ A | IEC62629- 3D Display devices - Measurement methed of plane- type: standard (afficial) m
& 5021 symmetrical real image forming optics for aerial display status: work in progress ——  DINWork Innovative warld af wark typo: werking group m
WORK yoar: 2023 DIN ianovation tage applications: aducation / training, applications: dasign
| resstin | tags: evaluation { confarmity, graphics e others
hardware / optics / displays
—_— DINK.D Industry 4.0 byp: warking group @
[A ] EC62629- 3D Display devices - Part 52-1: Fundamental measurement typee: wtandard (afficial) E DIN tagys applications: dusign { snginesring, applications: athars
& 52-1 ED1 methods of aerial display - Optical status: work in progress —
zar: 2024
WORK L ) ) R
LLilL] tags: avalsation / conformity, graphics — DN NIA Information Tachnalogy and typo: warking group m
hardware / optics { displays D I N Applications (NIA] tage education { training, dasiga
SE— health, assistance,
y y ; ,
A | IEceézs29- 3D display devices - Measurement methads for virualimage e standard (abficial) m - = % reatione: ot
& 62-12 ED1 type - Image Quality status: work in progress
e year: 2024 ETSIISG-ARF Indusiry Specification Group {ISG)  type: working group e
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standardization strategies: global view

standardization systems and public engagement

Setting standards in China, Europe and the US 43

CHINA

8] EUROPE

m= UNITED
STATES

VIRTUAL DIMENSION CENTER

/‘@‘\

_dri a structured, a loose, market-driven
a state-driven process market-driven process process

w/“nll/’”‘]

Ll I

Coordinated by the
Standardization Administration of
China (SAC), which lies under the

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

Private industry actors coordinate
largely under the auspices of
non-governmental standards

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

This process typically respects a
clear hierarchy.

600 standards development
organizations, mostly industry
associations, set standards for their
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 New

itics of Technical

ion”, Notes de ['lir, ifri, January 2020

China’s growing clout in standardization organizations
(Number of secretariat positions by country)

ISO secretariats IEC secretariats

2011 W 2021 2012 W 2021
Germany 4 11%02 %Aé
UsS. 117 2247
Japan 22;'
: 6
China 71 12

ISO stands for International Organization for Standardization, IEC for
International Electrotechnical Commission; includes twinned ISO secretariats|
Source: ISO, IEC, U.S. National Institute of Standards and Technology

= the U.S. seems to lose interest,
and China seems to gain interest.
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standardization strategies: outlook & roadmaps

What's further interesting?

Many SDOs publish
standardization roadmaps.

These roadmaps provide an
excellent, combined perspective
on many activities and their
corresponding timelines.

Such activities are an
opportunity to contribute to.

Example on the right hand side:
the MPEG roadmap

2023

2022 2024 - 2025
MPEG meeting 137 138 139 140 141 142 143 144 145 46 147 48 149
6 DoF Audio

'MPEG Immersive Video v.2

Dynamic Mesh Compressian

Geometry PCCv.2 (advanced compressmn tools)
Compressmn of LIDAR

H .
Feature-rich variable colour fonts

Open Font Format V.5
Green metadata v.3

Omnidirectional MedlA Format (OM

Immersive Multi- Userlnteractlwty )

Video Decoding Interface -

Delivery of 6DoFMe
Holographlc medla to renderers s

CMAFv.3

NN

Genome Compression v.2

Video Codini for Machines
. arriage of Haptics ‘_
- .

edundant Encodlng and Patl-' ‘

namic Adaptation |

Scene Description with Advanced Interactivity

Flle Format (ISOBMFF) v.9

Decentralized Media Rights

—
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» Proposed starting year: 2025

» Format: Co-programmed European Partnership: to foster a strong engagement from industry, research and
technology organisations (RTOs) and SMEs through commitments to common research and innovation agenda.

= Budget: build on existing virtual worlds related investments under this MFF [multiannual financial framework:
(Horizon Europe, Digital Europe Programme, Creative Europe] 2.16 Billion € according to:
o Investments in the period 2021-2024: ~700 million Euros
o Destination Earth and related Digital Twins: ~300 million Euros
o The Human Brain Project Flagship and the digital twin of the body: ~ 50 million Euros
o Extended Reality technologies: 150 million Euros
o Creative and Content Industries: 60 million Euros (tbc)
o Future Internet/ next generation Internet technologies: ~100 million Euros
o Additional Investments foreseen in the period 2025-2027: 800 million Euros
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4 topic pillars of European Virtual Worlds Partnership:

VIRTUAL DIMENSION CENTER s

o research and innovation in technology building blocks o applications — ecosystem
o policies, human and ethical aspects o open standards

. Foundation of the ‘Virtual Worlds Partnership Association’ by the
European Commission (VR/AR Industrial Coalition as a starting point):

= focus on industry participants from Europe, networks not intended
» industrial anchor partner (Feb. 2025): Siemens
= currently creating core group of 15 entreprises throughout Europe

. determination and establishment of regulatory sandboxes / real
laboratories

= testing of virtual worlds applications
» derivation of new regulatory requirements

. analysis and mapping of standardization and the standardization
system in the context of ‘Virtual Worlds'’

= work ongoing in ViIWISSO project
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EU Virtual Worlds Steering Group:

* made up of: DG Connect — Unit G.2. Interactive
Technologies, Digital for Culture and Education

= consisting of representatives of involved member
states

» invited speakers
* meetings:
o 7. March 2024 (constituting)

o 20. June 2024 (focus on regulatory sandboxes:
applications, implementation issues)

21.-22. October 2024
[ongoing]

O

(©]




Virtual Worlds Interoperability and Standards Status and
Opportunities (ViWISSO) Project

The VIWISSO Project is preparing a complete and exhaustive
assessment of standardization activities in diverse virtual world
technologies, collecting requirements from a wide range of
experts and sources and, based on gaps between the current
activities and future requirements, will propose actions and
recommendations designed to accelerate development and
adoption of standards for virtual worlds.

Interested to contribute? Please get in touch!

Co-funded by

B

Co-funded by the E'L'EFTA

European Union
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= As a cross-cutting technology, XR standardisation is
spread across many organisations, which makes it difficult
to get an overview.

= There are already a large number of XR standards in
existence, which provide a solid foundation for further
development. This eliminates the need to reinvent the
wheel and allows companies to focus on the truly
innovative aspects of their work.

= Individuals and companies appear to be unaware of the e N
existing publications, which indicates a lack of technology § STANDARD .5 “NORM rererony Sy
transfer.

¥, QUALITAETSSTANDARD BRANCHENSTANDARD

'NDUS@E?MNEARDW €180 NORMEie: oo

= Standards pave the way for current and future markets, ' o |
minimizing dependencies on proprietary solutions and

supplier risk.

NIST

=> let’s use them and extend them, engage! ool se s o 51

NATO=Use of Civif Standards Workshop =Athens, Feb. I1th-13th.

Prof:-Dr.-ing. Dipl.-Kfm. Christoph Runde. © Virtual Dimension Center (VDC)



VIRTUAL DIMENSION CENTER s

,Without standards,
there can be no improvement.”

Ono Taiichi

(* 29 February 1912 in Manchuria; T 28
May 1990) was the inventor of the Toyota
production system. He developed today's
basic logistics methods, the Kanban
system and just-in-time production,
between 1950 and 1982. The Japanese
management concept Kaizen is also based
on his ideas.
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Prof. Dr.-Ing. Dipl.-Kfm. Christoph Runde

Managing director - Virtual Dimension Center (VDC)

VP Industry & End Users — EuroXR

Founder - XR EXPO

Co-Chair — Standards Registry WG at Metaverse Standards Forum (MSF)

Chairman - Standardization Committee ,eXtended Reality und Metaverse" at DIN e.\V.
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