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Introduction

» standards support everyday life much more than people think
= society recognized importance of standardized measurements y
thousands of years ago: e.g. weight, distance or length A

= development of a common reference system agreed upon
people and institutions

» rapid technological progress -> need for standardization grows

= especially in the a rea of Information and communications
technologies (ICT)

» standardization and standards boost progress and create basis
upon which technology can evolve

XR-& Virtual Worlds Standardisation. A Global Overview. VR/AR Industrial Coalition Sep. 27t 2024

Prof. Dr.-Ing-Dipl.=kfm. Christoph Runde. © Virtual Dimension Center (VDC)



=
z
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Wireless area
Standards in everyday life 6 et
Using a Smartphone for browsing &
(some of possibly involved standards) : ©Bluetoth A o bl

protocols and language
|ETF standards for internet

= User equipment regarding hardware

= characteristics, also taking into account
safety issues
= Connectivity among user devices and
wireless network as well as the -

ECMA and ISO standards for
scripting language
(Java)

functionality of the same network
Ers«\f\' )N

= Functionality of the Internet and the PRI >
protocols to support web browsing e N B, oot

ETSI and CEN/CENELEC
standards for safety
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Formal standardization, SDO standards, and regulation

Regulation

= Standards are notlaws. @
= Standards are voluntary NOT \
compulsory : E

= Standards are NOT regulations.

= Standards are NOT a set of
thorough design rules.

= Yet, they may inspire both

’ Constraining rules
Ko ? established by a
% | ' governmental
el authority and
Defines addressed to
people/organisations

under authority’s
control

LN /7
Constrains = o

L

Produces Specific

inplementation
e - inspired by
2 standards and

i
i
i
|
: -
N - constrained by
i regulations

Fig.: ﬂs’%
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As a consensus-built set of rules for doing something, a Standard benefits innovation, by

» reducing development time, costs and risks, by » improving quality

steering designers' activity, which facilitates the » decreasing time to market

uptake of .|nnovat|on in the marketplace = promoting the interoperability of products,
= legal certainty services and processes

= gttract customers
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Two main different types of "standards"
= Different types of standards according to the development process (standardization)

SDO standards a re produced by devoted organizations, De facto standards, or standards in actuality, are adopted
called organizations whose purpose is to develop standards widely by an industry and its customers. These standards a rise
and Standards Development Organizations (SDOs) . SDOs are when a critical mass simply likes them well enough to collectively

that put in place forma | well-defined procedures to guarantee use them.
a fair development process. De facto standards can become

formal standards if they a re approved by a SDO. Examples:

HTML PDF
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Recognized SDOs: Not Recognized Organizations:
» These a re officially recognized by regulation systems » These are not recognized by any political bodies
or political bodies = |EEE is a primary SDO with a large number of
= |TU, UN specialized agency for information and active technical standards, ranging from wireless
communication communications and digital health to cloud
= UE reqgulation 1025/2012 rules the standardization at computing, power and energy, 30 video,
an European level and lists a set of reference SDOs electrical vehicle standards, and the Internet of
with either an international (ISO, IEC, and ITU) or Things. It was created by the Institute of Electrical
European scope (CEN, CENELEC, and ETSI) and Electronics Engineers (IEEE), the American
association of Electrical and Electronics Engineer
Py and it brings together and organizes members
® O
e e from all over the world.

SO
cen TSy CENELEC YN
= T D & IEEE KHRONOS

1 ET F
ENTE ITALIAND
DI NORMAZIONE ANSI

=
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Structure of niernational World Standards Cooperation
International The World Standards Cooperation (WSC) is the working group of IEC, ISO and _ITU_. They created the WSC in 2001 to strengthen and
promote the voluntary, consensus-based system of standardization. The WSC has 3 members..
Standardization )
members members members
National SDOs organize so- P =y IEC
called "mirror committees" ISO ISON e )it
to |SO and |EC Commlttees S INFORMATION TECHNOLOGY STANDARDS
i i International Telecommunication Union: International Standardisation Joint Technical Committee 1: IT. International Electrotechnical
They represen,t national Input United Nations Specialized Agency: Organisation: Sub Committe (SC) 24: Computer Commission:
and interests in ISO and IEC 191 member states 1 member/country graphics, image processing and 1 member/country
d f d . formation from environmental data representation
and Teed In
ISO and IEC back to their curopean
homeland.

- / | / L // ; \\
= CENELEC —— £™s(@ )

European Committee for European Committee for European Telecommunications

Standardization: Electrotechnical Standardization: Standards Institute:
1 member/country 1 member/country 700 members from 60 countries
national
members members

_ (anst afmor bsl. UN m ... (ans1i DKE

GROUPE
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Anything about XR in this topic?!
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XR Standard Development Organizations (SDOs) DI \V/ Metaverse — virua omenson caen

published XR norms, standards, guidelines, recommendation
[by organizations] ° -
%{? AREA  ©asam  f¥in... & com BDSV bSI g
) ° ‘
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XR Standards clustering: focussing on 7 main topicsp| \V/ Metaverse = vrrua omension cewres

STANDARDS FORUM™

N
clustering XR applications
*human models fundamentals of XR
u XR Standards, content creation / modelling wvirtual reality
rapplications:education / training augmented reality

" XR gUIdellneS, 'applicaticms:designfengineering_____ o
. =applications: health o
= XR recommendations  -asplications assistance <

=applications: collaboration

|nto 7 top|CS rapplications: marketing .

¥R management

*hasics/ terms

*XR management

- wregulation fethics f governance

hardware: optics, haptics, acoustics, tracking, mobile =evaluation/ conformity

*graphics hardware / optics / displays
*haptics ———
=auralisation f audio f acoustics

*tracking f sensortechnology / motion capturing

‘mobile XR

=other ¥R hardware

UX, ergonomics, human factors

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

sinteraction / pattern

graphics software, CGI
sgraphics software / algorithmics_—

coding, mapping, interoperability, communication
*AP1 application programming interface
*formats / coding/ compression
communication/ interoperability

"mapping

e A = = ; i t
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XR Standards clustering: focussing on 7 main topicsp| \V/ Metaverse v'RTUALDIMENSIONcmm=

analysis on the right graphics software, CGI hardware: optics, haptics,
hand side shows XR acoustics, tracking, mobile
SDOs contributing
: - 150, 1S0-IEC

with own documents S0 e o : =
to certain XR fields.
It bgcomes furtherl ers Il 6 ers I 22
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 [ ¢

ANSY/CTA | 1 ansycta JJjj 2
i 50 100 150 0 20 40 60 B0
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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 JTC1/5SC29.
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SC 24 Computer
graphics, image
processing and
environmental
data
representation
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Advisory
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VR/AR/MR
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Systems
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Education Ad
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graphics and
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INFORMATION TECHNOLOGY STANDARDS
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Computer
graphics and
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SC24 WG 7:

Image

processing and
interchange

SC24 WG 11:
Health, safety,
security, and
usability of
augmented
and virtual
reality

SC24 WG 8:
Environmental
representation

SC24 WG 9:
Mixed and
Augmented
reality (MAR)
continuum
concepts and
reference
model

SC24 WG 10:
Representatio
nand
visualization of
information
for systems
integration




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
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.

etaverse
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6: 3D Display
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displays
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Metaverse

TC 124
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electronic

devices and
technologies /
WG 4: Devices
and Systems
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Electronic
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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)
IEEE 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..

1589 ARLEM

Augmented VIRTUAL DIMENSION CENTER
Reality
Global Learning Interfacing
Initiative on Experience Cyber and
Ethics of Model Physical
Extended World
Reality Working
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technologies
for Brain-
Machine
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3079 Human
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Industry 3141
Consortium Standard for
on Learning 3D Body
Engineering Processing

STANDARDS
ASSOCIATION
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Scanning for Metaverse
Augmented
" Standards
Reality Committee
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Alliance

2048 MWG

D'g't.al Metaverse
Reality Working
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Group

2048 VRARWG

2048.101

ARMDWG Virtual Reality
Augmented and
Reality on Augmented
Mobile Devices Reality

Working Group Working Group




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.

26.10.2023
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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.
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Interaction
on the Web
Community

Design for
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Metaverse

Immers“le TANDARDS FORUM™

Group Group

Virtual
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Community Community
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SeI'VICG_ Metaverse
Community Declarative Community
Group WebVR Group
Community
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Captions
Community
Group

Augmented
Reality
Community
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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..

Metaverse
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XR SDOs: focus areas

=l

Focuses of XR standardization organizations varying
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¥R management
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raphics
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communication
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Focuses of XR standardization organizations varying
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XR-Standardization. The status quo and path ahead of us. IEEE XRAINE Oct. 26t 2023
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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
global XR ecosystems. — 1

CQ

cng

NINTENDO
ﬂn SWITTi|

N

.

]

problem:

» Europe does not provide a
huge, global platform provider

= platform providers aim
at vendor lock-in

— standardization and regulation
could be valid options for us
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Chris Kremidas-Courtney, senior fellow at POLITICO a oot s + 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,
you set the standards for it”

C h r I S S a I d . AUGUST 20, 2023 |4 00 PM CET ‘@ 5 MINUTES READ
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Global Metaverse Strategies Comparison

strategy goals

target groups

strategy key elements

discrete measures

Dubai .

European
Union

-

Finland )

Saudi
Arabia

Y g™ -
Q\.o%

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
|- Interoperability, standardisation, open standards and interfacesi

= 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

4

= 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
= lead the metaverse industry

= build an exemplary metaverse world

= metaverse business parks

LI\Y/ infra ct e

= 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 initiaive on Virtual Worlds

I = analysis of XR & MV standards landscape I

= Metaverse in Action Program (however just recommendations!):
o support technology enablers
o create / suport business Networks
o showcase industrial Metaverse
o showcase Metaverse society
o showcase Metaverse healthcare
= create Metaverse economic zone ,Ryugukoku
= media conference

= the USS$ 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
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Standardization Strategies: global view \\'/ Metaverse

Setting standards in China, Europe and the US 43

CHINA

¥ EUROPE

#E= UNITED
STATES

/ﬂ\

GG
we— f18

dri a structured, a loose, market-driven
a state-driven process market-driven process process
- Pmnm industries National SDOs European_SDOs Industry associations.
S| S~ e

EEE

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

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

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

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

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

State Council.
This process typlcally respects a at the international level but plays a
clear hierarchy. comparatively limited role.
Source: John Seaman, “China and the New itics of Technical ", Notes de I'lfri, Ifri, January 2020

27.09.2024

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

ISO secretariats |IEC secretariats

12071 W 2021 2012 M 2021
Germany 113:')’% %i
117 24
US. 98 27
. 45 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
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Standardization Strategies: roadmaps

What's further interesting?

Many SDOs publish
standardization roadmaps.

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

This could well help to find a
good starting point for an
engagement.

Example on the right hand side:
the MPEG roadmap

6 DoF Audlo

'MPEG Immersive Vldeo v 2

Dynamic Mesh Compressmn

Geometry PCCv.2 (advanced compressmn tools)

Compressmn of LIDAR

Feature-rich variable colourfoms i
Video Codm for Machines
Open Font Format V.5

Green metadata v.3
edundant Encodlng and PI(%‘
d |7|,"

Omnidirectional MedlA Format (OMA namic Ada
Immersive Multi-User Interactivity _

Video Decodmg Interface ‘

Delivery e i
Holographlc medla to renderers 4

D |y
File Format (ISOBMFF) v.9 ‘

CMAF v.3

Scene Description with Advanced Interactivity

Decentralized Media Rights
NN '

Genome Compression v.2 P :

XR-Standardization. The status quo and path ahead of us. IEEE XRAINE Oct. 26t 2023

2022 2023 2024 2025

VIRTUAL DIMENSION CENTER :

2026

Media
Coding.

Systems

-‘ and Tools

Beyond
Media
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A free, online accessible database for the

entire XR community with references to

= 830 XR standards, specifications, guidelines
and recommendations

= 145 standardization working groups
= 55 SDOs

They are qualified (by tags) and with a
searchable description. The group’s entry
further comprises the organizing/leading SDO
and a link to this resource in the WWW.

Please support by adding standards and SDOs.

We may offer database as an iFrame for
interested organizations’ websites.
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VIRTUAL DIMENSION CENTER ;

Q  search database

type

~

standard (industry) X

P
;—v%_:ii.f__
’;” E_’:”:_

identifier

SDO e

status e year

specification X 3GPP X

title English

Virtual Reality (VR) profiles for streaming
applications

Virtual Reality (VR) streaming audio;
Characterization test results

Mobile stereoscopic 3D video

Virtual Reality (VR) media services over
3GPP

~  tags ~ " Defaultor... v

published X

[] applications: geo & constuction

[] applications: health
Prog

[ applications: marketing
type

stat [ applications: others

year
tags [ ] augmented reality
virt

alge [ auralisation / audio / acoustics

type

[J basics / terms
stafu
year. evio

tags: communication / interoperability,
virtual reality, auralisation / audio /
acoustics, mobile XR

type: specification
status: published
year: 2022

tags: graphics software / algorithms,
mobile XR

type: specification
status: published

year: 2022

tags: communication / interoperability,

virtual reality, mobile XR
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DIN

register for XR & metaverse standards

search for actual standards
= example: search for published standard from ANSI

and CTA

type 5DO status tags
sandard lindussry) X standarc laficisl] X technical repert X AN X CTA X
identifiar title English
ANSI/CTA Definitions and Characteristics for VR Video and
2085 VR Images
|
ANSI/CTA Recommendations and Best Practices for
2087 Connaction and Use of Accassories for XR
- Technologies
e =l
ANSIHFES Human Factors Enginearing of Computar
N 100-2007 Workstations
CTA 2095 Bast Practices for Limitad Mobility in XR

. CTA2103

13012025

Best Practices for Diversity in XR

% Default order

Proparties

tyse. standard (official)

status: published

year: 2019

tags: basics / terms, virual reality, graphics software /
me

tyse: standard (official)

status: published

year: 2019

tags: XR managameat, virtual reality, sugmented roality,
/ usability, other XR hard,

others

tye standard (official)

status: published

year: 2007

tags: wealustion / conformity, srgonmics / usabili
graphics hardware / optics / displays

B
state: publishad

year: 2021

tags: XR Lation / athics /

virtual reality, augmented reality, user experience (UX] / user
interface design (UID)

standard (industey)

type: standard (industry)
status: published

Metaverse

STANDARDS FORUM™

search for recommendations
= example: search for recommendations on regulation

/ ethics / governance

2 o 5a

type 500 o status

Jguidelng X

identifier

— ConnectSafely MV & Parents

Couneil of the Eurapean Union Metaverse

Cybar-XR Coalition Cybar XR-2020-1.0

European Parliament Metaverse

avernance

title English

Metaverse and Virtual Reality Safety Tips
for Parents

Metaverse - Virtual World, Real
Challenges

VIRTUAL DIMENSION CENTER

L Default order

Proparties

commendation / @

Ll
quidating
status: publishad

tags: regulation / ethics /
gawernance, applications:
entortalnmeat / culture

fyme: racommendation / m

guidsling
status: published

year: 2022

tage: KR management,
regulation / ethics
gawernance, virusl reslity,
augmented reality

Immarsiva

accessibility, inclusien, ethics, and safety

Metaverse Opportunities, risks and
policy implications

status: published

yose: 2020

taps: regulntion / ethics
gavernance

e ... |

guideline.
status: published

year 3022

tags: KR management,
regulation / ethics /
‘gawvernance, vinual reality,
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DIN

register for XR & metaverse standards

search for upcoming standards search for SDOs and working groups

= example: search for standards with status “draft" or “work 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

O search databasa

type spo status tags % Defoult order typa v soo status ¢ tags " Default order

specificaticn X

swndard(industry] X swndard(officall X daRt X workin progress X

graphics hardware  optics / displays X

SO0 X warking greup X

sppications: educaton / trining X

spplicabora: design/ engmeenng X Rasata

identifier title English Properties
identifier title English Properties AREA Interoperability and Standards type: SDO m
AREA program year: 2013
IEC 62629-1-  future IEC/TR 62629-1-3 ED1: 3D display devices - Part 1-3: type: standard (official) m tags XR evaluation / conformity, i
A 3 Depth perception and determination of the position of 30 status: work in progress applications: education / training, applications: design / engineering,
bi th RS s applications: assistance, applications: others
ORK object on the non-physical screen tags: interaction / patterns, graphics hardware
s / optics / displa;
conlborin GASAM  AsAM Association for Standardization of  typs: SPO [ etois |
IEC 62629-1- 3D display d\ Part 1-3: Depth d standard (official) Alstorstion Snd Meemiring i
- 3 % i type: standard (o
iR Shifllyy desicaacPan 13 Depshparcsptionead. = Systems e evehaton senboray ot
atermination of the position of object on the non-physical status. work in progross appiicationst design  euglaseding
screen 1age: graphics hardware / optics / displays
HoRK BDSV ®ocs Simulation and Training Working type: working group @
Simulation Group tage apphcations: education / training
IEC 62629- 3D Display devices - Measurement method of plane- type: standard (official)
A 5021 symmetrical real image-forming optics for aerial display status: work in progress ———  DINWork Innovative world of work type: working group m
WORK year: 2023 DI Innovation gt ducation / train ications: desiga /
LIl tags: evaluation / canformity, graphics — others
hardware / optics / displays
——  DINI4.0 Industry 4.0 typo: working group m
IEC62629- 3D Display devices - Part 52-1: Fundamental measurement type: standard (official) [ oersis | DIN tags applications: design / enginaer i othars
A 52-1ED1 methods of aerial display - Optical status: work in progress B
year: 2024
WORK e ksl f ko, i ———— DINNIA Infarmation Tachnology and type: working group [ Doraits |
i s T oot DIN Applications (NIA) tage sducation / wraining, dasign /
health, sista
i i ot i inment /
n:; s:az:- 3D display deavvmls~ methods for l-imag type: standard (official) el s R s
ﬁ 62-12 ED' type - Image Quality status: work in progress
WnRK year: 2024 ETS! ISG-ARF Industry Specification Group {ISG) type: working group

13012025




D I N .A Metaverse VIRTUAL DIMENSION CENTER =
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= as cross-cutting technology, XR standardization is
scattered among many organizations: thus hard to get an
overview.

. .. . A NORMEN“SF"EEIFI‘KAfION‘ ISO STANDAR; - N
= individuals and companies are apparently not totally : STANDARD U R NORM rererun

US STANDARD HVORGABE

aware of what's on the table; lack of tech transfer

= state support could be an idea, the national approaches
worldwide are different anyhow

= there is a already vast number of XR standards out there.

= they provide an excellent basis to build on, avoiding to et i
re-invent the weel and ensuring to concentrate on the real
innovative aspects of one’s work

NIST

INDUSTRIESTANDARD'TUET 1ISO NORMsystem r» ¢

REGULARIEN E G
: v ES _ omn LEITLINE

= standards pave the way for today’s and future markets

=> let’s use them and extend them, engage!
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,2Without standards,
there can be no improvement.”

Ono Taiichi

(* 29 February 1912 in Manchuria; 1 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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GOLD
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Co-Chair — Standards Registry WG at Metaverse Standards Forum (MSF)
Chairman - Standardization Committee ,,eXtended Reality und Metaverse” at DIN e.V.

Director - Virtual Dimension Center (VDC)
VP-Industry & End Users — EuroXR D I N
Founder - XR EXPO I
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