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Standardization Strategies: global view

STANbARDs
STRATEGY.

lapan and Industrial Standards

Actively promote the consistent
worldwide application of internationally
recognized principles in the development
of standards.

work to prevent standards and their
application from becoming technical
trade barriers to U.S. products and
services.

Strengthen international outreach
programs to promote understanding of
how U.S. voluntary, consensus-based,
market-driven standards can benefit
businesses, consumers, and society as a
whole.

Respect diverse funding models for the
U.S. standards system.

Address the need for standards in
support of emerging national priorities.

Necessity of national standards

Clarification of appropriate quality levels
Revisions of the Industrial Standardization Law
Observance of JIS standards and JIS markings
Responses to Inappropriate ISO and IEC
Standards

Relationship with Standardization
Organizations in Europe

Support for Strategic Standard Proposal

Active Contribution to Standardization Activities
Programs for Developing Standardization
Experts in Asia and the Pacific

Standardization regarding Information
Technology, environmental preservation ,
consumers, elderly people, and people with
disabilities, manufacturing technology and
industrial platform technology

EN

sche
L% Normungsstrategie

Mit Normung
Zukunft
gestalten!
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supporting the EU’s leading position as a """"*"‘" TR oo o0 e

forerunner in key technologies and promoting
EU core values

leveraging the European standardization
system to deliver on the twin green and digital
transition and support the resilience of the
single market

new High-Level Forum for Member States
and European standardization organizations
foster the development and deployment of
international standards for a free, open,
accessible and secure global internet
establish an EU internet standards monitoring
website

monitor the effective implementation of
existing commitments on standardization in
EU trade agreements

concerned about decision-making in ETSI

International and European trade is
facilitated by standardization
Standardization relieves the burden on
government regulation and supports it
Germany is driving forward standardization
worldwide in future topics by networking
stakeholders, establishing new processes
and open platforms for coordination.
Industry and society are the driving forces
in standardization

Standardization is used as a strategic and
attractive tool, especially by companies.
Standardization has a high status in the
public perception

China Standard 2035° il be relessed
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15-year plan to shape the future, to set the
global standards for the next-generation of
technologies.

pushing domestic firms and experts to be
part of the global effort to set standards
research on China Standardization System,
Method and Evaluation

research on Supporting High-quality
Development Standardization System
research on Standardization Military-Civil
Integration Development

start with the national standards of virtual
reality technology, integrated circuit
design, intelligent health care and 5G key
components, and gradually expand to the
emerging areas of Internet of Things,
photovoltaic, information equipment and
other industries.

advance national standards system
innovate KS management system
strengthen standard technology
infrastructure

advance measurement standards

advance legal metrology system

actively participate in international
standardization activities

lead the international de-jure standardization
support international de-facto
standardization

address the technical barriers to trade (TBT)
assist the private sector in increasing its
capacity to develop standards

foster standardization capacity of private
sector

promote standard development activity of
producer group
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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.
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“If you want to seize the future, e | Eﬁlf \
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you set the standards for it” o /4.0 7 BEGEERLS

BY GIAN VOLPICELLI
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Standards Strategy China

“China Standard 2035"

= 15-year plan to shape the future, to
set the global standards for the next-
generation of technologies.

= pushing domestic firms and experts
to be part of the global effort to set
standards

= research on China Standardization
System, Method and Evaluation

= research on Supporting High-quality
Development Standardization
System

= research on Standardization Military-
Civil Integration Development

= start with the national standards of
virtual reality technology,
integrated circuit design, intelligent
health care and 5G key components,
and gradually expand to the
emerging areas of Internet of Things,
photovoltaic, information equipment
and other industries.

= FEARKNEADRARBR

“China Standard 2035 will be released
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Metaverse Strategy China

"“Three-year action plan for the innovative development of the metaverse

industry (2023-2025) in China"

Extensive publicising and promotion of
standards and their implementation
Identify the standardisation needs of
the metaverse value chain

Promote the establishment of
metaverse standardisation
organisations

Encourage industry to actively
participate in international
standardisation work

Organise and carry out the formulation
and preliminary study of national
standards, industry standards and
group standards.

Encourage application industries to

B EARMRETRARBR

Drei-Jahres-Aktionsplan fir die innovative Entwicklung der
Metaverse-Industrie (2023-2025) in China

6903023 htm

1. Leitsatze

VIRTUAL DIMENSION CENTER

I Prinzipien,

IV. vorrangige Aufgaben

(i) Aufbau eines fortschrittlichen di Systems fr das Metavers

R R oL ow oM

1. Verstarkung der Integration und Innovation von

Pradukts

2. Bereicherung des Angebots

3. Aufbau eines industriellen Okosyst

(i) Forderung eines interaktiven,

4. Forderung der der wichtigsten

5. Gestaltung d: Met;

6. Innovative fur das industriell rforschen

7. immersive und interaktive Lifestyls 2u fordern

(i) Schaffung immersiver und interaktiver Anwendungen far das digitale Leben. ...

9. die ds ios der icherheit.

8. Offentlich-rechtlichen Raum schaffen, die Realitat und wirklichkeit miteinander verbindet....................

NN Yo oo oo

(iv) Aufbau einer

promote the formulation of standarde‘—
in specific areas

focal points:

fundamental similarities
networking

security

10. das System der 2u verbessern.

|~ 1L den AUsbau der Kapazitaten 2ur InnovatGnSTorderung.

12. Erstklassige Infrastruktur schaffen.

(v) Aufbau eines sicheren und ver ysts

13. die Verbesserung des des Metavers

14. den Aufbau von Kapazitten fir Sicherheit und u

v.

(i) Verstarkung der Integration und

(ii) Optimierung der

(i) Vertiefung der

trustworthiness
privacy protection
industrial applications

O O O O O O
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We got involved in the
standardization eco system
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Information Technology
SC 24 Computer Graphics

member
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Goals: Get our stakeholders (involved Living Lab projects , VDC members, XR / MV community)

Knowing about:

» the benefits of using standards in their daily work

= available XR /MV standards

» ongoing standardization initiatives

= existing organisations, working groups and initiatives working in standardization

Increasing:
= use of standards, connectivity, interoperability

» stakeholder engagement in ongoing standardisation




Research of Standards, Specs, Recommendations, Guidelines Living Lab Yo VIRTUAL DIVENSION CENTER
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V\/e fou nd: Y “ Z Extended Reality (XR) in 5G | V/ X ‘ + . _ X
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XR recommendations, oo L.

1, VAR-Normenbibliothek

XR g u i d el i n eS : - O A pattern approach to interaction design -

3GPP Virtual Reality (VR) streaming audio; Characterization test results
. 3GPP D Extended Reality (XR) in 5G 2022
u ~ 8 O O p u b | | S h e d 3GPP Immersive Teleconferencing and Telepresence for Remote Terminals (ITT4RT) Operation ... 2022
. 3GPP QoE parameters and metrics relevant to the Virtual Reality (VR) user experience 2022
| | 1 O O + b e I n g C re ate d 3GPP Support of 5G glass-type Augmented Reality / Mixed Reality (AR/MR) devices 2022 .
. Info Notes Tags  Attachments Related Show Empty Fields
rl g ht n OW Item Type  Document Abstract )
R Title Extended Reality (XR) in 5G The present document collects information on eXtended Reality
u by 7 5 + a Ct I Ve API Application Programming Interface & Author 3rd Generation Partnership Project (3GPP) (XR) in the context of 5G radio a-nd network sewic?s. The primary
scope of the present document is the documentation of the

i Publisher 3GPP
Augmented Reality following aspects: - Introducing Extended Reality by providing

| n |t| a t I VeS a Ct u a | Iy Auralisation / Audio / Akustik Datej 2022 definitions, core technology enablers, a summary of devices and

Content-Erstellung / Modeling M URLEZ  https://portal.3gpp.org/desktopmodules/...  form factors, as well as ongoing related work in 3GPP and

WO r k i n g O n 'th e m Extra lIssue: TR 26.928 elsewhere, - Collecting and documenting core use cases in the




VDC(C’s XR Standards Monitor

references to all known
active XR SDO working
groups. 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.
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« - O B https://www.zotero.org/groups/5025618/var-standards-fokusgruppen/tags/mobile XR/items/HW( ZA 120% 7 i’. G ﬂ =
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Group Libraries Publisher Title ~  Year

» [l Publikationen der Projekte

m VAR-Normenbibliothek

@ VAR-Standards-Fokusgruppen WEEID EHEE i

World Wide Web Consortium (W3C)

Web3D Consortium
Web3D Consortium

World Wide Web Consortium (W3C)

World Wide Web Consortium (W3C)
Simulation Interoperability Standards O...

[ cultural and Natural Heritage

Augmented Reality Community Group
CBMS SSG - Cloud-based Modelling & Simulation

Declarative WebVR Community Group

Design Printing and Scanning

Geospatial

Info  Notes  Tags  Attachments  Related

Item Type

Title

Grundlagen / Begriffe  Haptik A Editor
Kommunikation / Interoperabilitat Publisher
Mapping Menschmodelle URLE

Date Added
Date Modified
Added By

Regulierung / Ethik / Governance

sonstiae XR-Hardware

Document
Cultural and Natural Heritage
Web3D
Web3D Consortium

https://www.web3d.org/working-groups...

13.4.2023, 09:22:41
13.4.2023, 09:22:41
Virtual Dimension Center (VDC) w.V.

Haptic Interaction on the Web Community Group

Show Empty Fields

Abstract

Die Arbeitsgruppe Kultur- und Naturerbe (Heritage) erforscht
die Erstellung, Handhabung und Darstellung von digitalen 3D-
Daten fiir das Kultur- und Naturerbe.
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data sets — fields:

standard type (official standard,
industry standard, guideline,
recommendation, spec, ...)
created by/on

document number

author: name

institution

publishing house

place of publication
language

number of pages

date of issue

price

work status: published,
withdrawn, wip

location

VDC library: available?
comment

file name

abstract English

abstract German

online address

tags

categories / tags

basics / terms

XR management

regulation / ethics / governance
evaluation / conformance

API application programming
interface

formats / coding / compression
communication / interoperability
mapping

virtual reality

augmented reality

user experience (UX) / user
interface design (UID)

ergonomics / usability
interaction / patterns
graphics software / algorithms

graphics hardware / optics /
displays

haptics

auralisation / audio / acoustics

tracking / sensors / motion
capturing

mobile XR

other XR hardware

human models

content creation / modelling
application: education / training
application: design / engineering
application: health

application: health: assistance
application: collaboration
application: marketing

application: entertainment /
culture

application: geo & construction
application: other
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Getting engaged

Our search strategy

free WWW
research

|

Living Lab
XR-Interakt

research of
I I

standards organisations

|

analysis of
committees,
boards

|

working
groups

|

inactive analysis of
working groups  standardization projects

research of
assocations

document
servers

A,

ongoing projects
and activities

published

XR standards

@ VIRTUAL DIMENSION CENTER

(university)
libraries,
eg. Nautos




XR & MV Standard Development Organizations (SDOs)

published XR norms, standards, guidelines, recommendation
[by organizations]

150, 1SO-IEC

IEC I 1
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What XR SDOs work on which XR topics?

Living Lab
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analysis on the right fundamentals of XR UX, ergonomics, human factors

hand side shows XR

SDOs contributing 150, 150-IEC r 22 150, 1SC-IEC ' ' '
with own documents IEEE a5 o ='_‘_‘_
to certain XR fields. ETSI 12 IGPP
3GPP  mmmmm 10 IEC  —
CTA mm
It becomes further IEC -5 VRIF mm
. . CTA a NATO mm
obvious that certain o - ANSUCTA
- m :
XR topics are treated \iro b & U -
L W3iC m
by SDOs in different ANS/CTA m 3 Microson
number at total. U VRARA m
- European Parlement m
W3iC MW 3 Council of theEU m
Microsoft m 2 KhronosGroup m
el =
VRARA W 2 ASF m
Eurcpean Parlement W 2 0cC m
Council oftheEU w1 2 Cyber-XR Coalition =
UIGEY m
KhronosGroup B 2 SUN Microsystems m
Intel 11 Pixar m
OracleCorporation =
ASF 11
OpenGroup m
0GC 11 BM m
0 20 40 &0 80 100 0 10 20 30 40 50 60



XR Standards clustering: focussing on 7 main topics Living Lab Yo VIRTUAL DIMENSION CENTER
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analysis on the right XR management XR applications
hand side shows XR
SDOs contributin IS0, ISO-EC 72 IS0, ISO-IEC 105

g
. IEEE 51
with own documents - " 'EETE; I
to certain XR fields. 3GPP  mm—14 . s
EC m—— ]
CTA 12 EC e ]
CTA oommm 11
It becomes further | 2 VR 8
obvious that certain ANSYCTA e 7 NATO mmm 8
XR topics are treated b ANSYCTA wm 5
. . mJ mm 4
by SDOs in different Mook m 3 W3C w2
] -
number at tOtal' European Parlament mm 3 MIE:;:;E -3
Council oftheEU  mm 3 |3
KhronosGroup  mm 3 European Parlement m 3
el m 2 Council of theELU m 3
ASF m 2 KhronosGroup B 2
OGC m 2 intel m 2
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analysis on the right graphics software, CGI hardware: optics, haptics,

hand side shows XR

SDOs contributing
with own documents =0 BoEe ﬁ 17 S0, 1S0-EC ﬂ -

to certain XR fields.

ece [ 10
It becomes further ers I 6
obvious that certain
XR topics are treated sere I 5
by SDOs in different
number at total. e s
ca | 3
verF || 3
NATO | 1
ANSICTA | 1

acoustics, tracking, mobile
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analysi§ on the right coding, mapping, interoperability,
hand side S_hOVYS XR communication
SDOs contributing
with own documents S0 o 1o
to certain XR fields. EEE NN 2

ETE D 30
It becomes further 3GPP NN 26
obvious that certain EC NN 20
XR topics are treated A W 14

by SDOs in different

number at total. ir ms
NATO I B

ANSICTA W &

mu | 2

wW3C |1

Microsoft | 1

VRARA | 1

European Parlement | 1

Council oftheEU | 1
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XR Standards clustering: focussing on 7 main topics

clustering

XR applications

*human models

content creation / modelling
rapplications:education / training

= XR standards,
u XR gUIde“neS, -applicaticms:designfengineering____

. =applications: health
= XR recommendations  -applications assistance
. . =applications: collaboration
Into 7 topics

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_—

Li\/iﬂg I_ab @ VIRTUAL DIMENSION CENTER
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fundamentals of ¥R
wvirtual reality
augmented reality

¥R management

*hasics/ terms

*XR management

- wregulation fethics f governance
=eyaluation / conformity

UX, ergonomics, human factors

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

sinteraction / pattern

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

"mapping




XR SDOs: focus areas

Focuses of XR standardization or

1S0
-4

¥R fundamentals
200

¥R management

hardware: optis,
haptics, zcoustics
tracking, mobile

UX, ergonomics,
human factors

gding, mapping,
intercperzbilty,
commurication

graphics
software, CGI

W3C

¥R fundamentals
20

¥R management

hardware: opres,

haptics, moustics UX, ergonamics,

hi facts
tracking, mobile umantacons
diing, mapping,
raphics
<ot 26 interoperabilty,

communication

$¢IEEE

¥R fundamentais
50

XR appications, XR mEnagement

hardware: opts,

Poptite ot UX, erganomics,

tracking mobile human factors
g, mepping,
raphics
b Intercperabilty,

software, CGI N
communication

XR management

hardurare: optics,
haptics, acoustics,
tracking mobile

UX, ergonomics,
human factors

ging, mepping,
nteroperabilty,
communication

graphics
software, CGI

Living Lab
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anizations varying

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
13

XR ppiications, XR mzragsment

hardware: oprics,
haptics, acoustics
tracking, mobile

UX, ergonomics,
human 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 mabile

UX, ergoromics,
human factors

dding. mepping,
ineroperabiliy,
communication

graphics
softvrare, CGI

VIRTUAL DIMENSION CENTER

o Open
Geospatial
Consortium

XR fundamentals
40

R applications, XR management

hardware: optics,
haptics, aoustics
tracking, mobile

UX, ergonomics,
human factors

gding, mapping,

graphics 5 "
reropersbil

software, CGI perabilty,
communication

NATO

OTAN

XR fundamentals

20,

XR management

hardware: optics,

haptics, aoustics UX, ergonomics,

. ¥ human factars
tracking, mobile
ading, mapping,
graphics :
Softviare, 61 imeroperabilty,

communication




XR SDOs: focus areas

Focuses of XR standardization organizations vary

¥R fundamentsis
15

XR applications, XR maragement

hardware: optes,
haptics, acoustics
tracking, mobile

UX, ergonomics,
human factors

graphics

softurare, CGI §
‘communication

I ETF
¥R fundiamentals
6

XR applications, ¥R management

hareiware: optcs,

haptics, acoustics, UX, ergonomics,

tracking mobile humzn facters
graphics e
softvrare, CGI interoperabilty,

commurication

XR fundamentsis
g

XR applications, XR management

hardware: optes,

UX, ergonomics,
haptics, scoustics,

tracking, mobile human factors
ing, mapping,
graphics
software, CGI interoperabilty,

communication

Consumer
Technology
Sciation

XR fundamentals
g

XR applications, XR management

hardware: optics,
haptics, acoustics
tracking mabile

UX, ergonomics,
human factors

gding, mapping,
interoperabilty,
communication

graphics
software, CGI

v

"
XR fundamentals
g

¥R management

hardware: opres,

Paptite, ot UX, ergonomics,

human factars
tracking, mobile
gding. mapping,
graphics
software, CGI [Meropern ity

communication

& ASAM

¥R fundamentais
15

XR management

hardware: optis,

UX, ergonomics,
haptics, aoustics

tracking, mobile human factors
graphics "% maﬂhﬂ‘lr\g,
software, CG1 interoperability,

cammunication
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INTERNATIONAL.
XR fundamentais
3

XR management

hardware: opts,

e o UX, ergonomics,

humzn factors
tracking, mabile
ging, mapping,
graphics .
software, CGI interoperabiltty,

commurication

XR fundamentals
[3

XR applications, HR management

harchware: optics,
haprtics, acoustics,
tracking mobile

UX, ergonomics,
human factors

#ding, mapping,
interoperabilty,
communication

graphics
softurare, CGI
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¥R fundamentais
15

R applications, XR management

hardvare: optis,
haptics, acoustics,
tracking mobile

UX, ergonomics,
human factors

ing, mappirg,
interoperabilty,
communication

eraphics
software, CGI




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.

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

TC 110
Electronic
Displays / WG
9: Touch and
interactive
displays

SEG 15
Metaverse

TC 124
Wearable
electronic

devices and
technologies /
WG 4: Devices
and Systems

TC 110
Electronic
Displays / WG
10: Laser
displays

TC 124
Wearable
electronic

devices and
technologies /

WG 1:

Terminology

TC 110
Electronic
Displays / WG
12: Eyewear
TC 124 display
Wearable

electronic
devices and
technologies
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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..
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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 JTC1/5SC29.
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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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Stereoscopic Group Metaverse
The World Wide Web Consortium (shortly W3C) is 3D Web Interoperability
Community Community

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
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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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Standardization Strategies:

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

roadmaps

2022 2023 2024

6 DoF Audio i
'MPEG Immersive Video vz
Dynamic Mesh C:ompression
Geometry PCCv.2 (advanced compressmn tools)
: Compressmn of LIDAR
Feature-rich variable colofur fon;s i

Video Coding f(;r Machines

Haptics v.2 ;

Carriage of Haptics
Open Font Format V.5

Green metadata v.3
edundant Encodlng and Pa

Omnidirectional MedlA Format (OMAF) — Server Side Dynamic Adaptuﬁon -

Immersive Multi-User Interactivity

Video Decodmg Interface :
Delivery of SDoF Media
Holographic media to renderers

DASH V.6 -
File Format (ISOBMFF) v.g9
CMAF v.3

NN

Genome Compression v.2 P :

Scene Description with Advanced Interactivity

- »

Decentralized Media Rights

Living Lab
XR-Interakt
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Standardization Strategies: roadmaps Living Lab

XR-Interakt
Example here: the OGC (Open Geospatial Consortium) roadmap

OGC Standards Roadmap

Progress of Official OGC Standards @9 & Community Standards 2021-05-27

W S R AR R A
%, '&%“ R Y '%% % % =
%, ’%‘6‘ . T, % 4%"“-
%, o, Yo,
Proposed Standards “ ¥.

(@ED Abstract Spec Topic 0 0406: @ED OGC API - Coverages
Abstract Spec Topic 2 - Referencing by Coordinates 12005 OGC API - Environmental Data Retrieval 12.055 0]
Abstract Spec Topic 20 - Observations, Measursments and Samples 20052 0] OGC API - Features - Part 1: Core 17.468
Abstract Spec Topic 21 - DGGS V. 2.0 20040 (0] (@D OGC API - Features - Part 2: Coordinate Reference System by Reference 18053

Abstract Spec Topic 22 - Tiling 18.01¢ OGC API - Features - Part 3: Filtering and the Common Query Language (CQL) 12078 0] O]
Abstract Spec Topic 6 - Schema for coverage geometry and functions o OGC AP - Featuras - Part 4: Craate, Replace, Update and Delste 20002 0]

CDB 1.2 OGC AP - Features - Part 5: OpenAPI 3.1 (@]
coB 20 (0] OGC API - Maps. o

CityGML 3.0 (0] OGC API - Processes 0]
@I CityJSON (0] OGC AP| - Records [©]
Common Object Model Container SWG [0 OGC API - Styles 10 ]

Coverage Schema - Extension 1.1 160235 o GED OGC API - Tiles (O]
EO Extension for OpenSsarch 130259 OpenFlight 16.0 -]

E£0 Product Metadata GeoJSONIJSON-LD Encoding 17.063 OpenSearch GeoJSON/JSON-LD Response Encoding 17047
GED GeoAP| oss:cs (0] PipelineML 16473
@D GeoPackage 1.3 1212615 2 Semantic Sensor Network Ontology 1607
GeoPose (0] @D SensorML 2.1 1200011

GeoTIFF 15008 SensorThings API 1.1 - Part 1 1605 o
GroundwaterML2 v2.3 19013 (0] @ZB Symbology Conceptual Model: Core 12.057
@ED HDF5 Core 1.0 Time Ontology In OWL 16.071
IMDF 18.088 @D TimeseriesML 1.3 15005 (0]

INdOOIGML 1.1 18011 Two Dimensional Tile Matrix Set 17.ca3
(@D MetOcean Profile and Extensions to WCS 2.1 15045, 15 @D Well Known Text Representation of Coordinate Reference Systems 1010
Moving Features Encoding Extension - JSON 12.045 zarr oo
@EB OGC API - Common 15072 O ]




Virtual world requirements Standardisation initiative

Standardization Strateg ies VIRTUAL DIMENSION CENTER

1. Regresentation and exchange of three- = Graphics Language Transmission
dimensional data assets Farmat - gITF (Khroros Group)

GL Binary = GLB (Khranos Groug)
, . . Universal Scene Description — USD
What's further interesting? (Pixar)

n COLLAbarative Design Sctivity =
COLLADA (¥hronos Group)

Some SDOs and more often = Virtual Reality Modeling Language -
consultants and policy makers VRLM
publish standardization 2. Cross-platform datavasset exchange = MPEGV
requirements. APls » Khronos 30 Commerce
These requirement analyses 3. Exterded reality (GR), including vitual — w  OperiXR (Khronos group)
i reality (VR), augmented reallty (AR) and OperiVR (Valve coracration)
coulql prov[de a valuable ) el () APre et . W;ZRME a} ior
starting point to start own " Foes
initiatives together with an 4, Realivirtual world integration, including = GeoPose (Open Geosaatial _ o
SDO positioning and orientation in 30 and 40 Consartiurn - DGC) Standards requirements from initiative paper
: space .Next Generation Virtual Worlds*

(European Commission, July 2023)
5. Avatars/characters interoaerability Avatar AP| (ReadyFlayerMa)
HAnirn (Hurnanoid Animation)

= VEM (Khranos Group)

Decentralised Identifier - DID

6. Identity, cybersecueity and privacy

prezenation = OpenlD Connect - 0IDC
= Qfwth 20
m InterPlanetary File System - IPFS
7. Netwoarking protocals w Hypersjace Modeling Langeage -
HSML

8. Metadata and asset discoverability Cross-platform metadata - XMP

(Adabe Systerns)
m Dublin Core
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Future Plan

Publish:
= SDO list & links on our VDC website
= standards list / global monitor including search & filtering on our website
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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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Living Lab fx

XR-Interakt

The work presented here was carried out as % Bundesministerium
part of the Living Lab XR-Interakt project. This k> I firBildung
project is funded by the Federal Ministry of und Forschung
Education and Research under the funding

code 16SVv8827.


http://www.xr-expo.tech/
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Sources:
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Metaverse
Opportunities, risks and policy implications

METAVERSE

METAVERSE - VIRTUAL WORLD, REAL CHALLENGES

ittual Werlds:

q - [ Techriological; Economic
Nur zur internen Verwendung . i

verfasst von
Michacl Lan, Jorg Seuneine und Kiaus HEmnesces

EPRS | European Parliamentary Research Service

] ex ol J=Te

» Bundesnetzagentur: Metaverse. Status, Perspektiven fir die Standardisierung und Regulierung, July 2023

= European Parliament: Metaverse opportunities, risks and policy implications, June 2022

» Council of the European Union: Metaverse - Virtual World, Real Challenges, March 2022

= European Commission: Next Generation Virtual Worlds, July 2023

» Rosenberg, Louis B. (Chief Scientist, Unanimous Al): Regulation of the Metaverse: A Roadmap, March 2022
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Competition / Wettbewerb

= Requires interconnection and interoperability of many devices and platforms across digital ecosystem
= jssues:

o standardisation and interoperability

o killer acquisitions and merger control

o antitrust, monopolisation

Data Protection / Datenschutz

= People will participate in the metaverse through avatars, using special equipment, enabling an immersive
experience. This entails the collection of massive amounts of data, including biometric and behavior data.

= jssues:

o blurred roles
data sharing and portability
issue of direct marketing

intrusive profiling

Metaverse workplace, tracking & tracing of employees
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Liabilities / Haftung:

= There is considerable scope for a wide range of illegal and harmful behaviours and
practices in the metaverse environment.

= jssues:
o illegal and harmful content online
o advertising practices
o intellectual property rights protection
o

open question for sovereign law (Hoheitsrechte) in a distributed decentral network

Financial transactions / Finanztransaktionen

= Commercial transactions in the metaverse are expected to be largely under-pinned by
cryptocurrencies (e.g. bitcoin or ethereum) and non-fungible tokens (NFTs) will be used
to track and validate the sale and ownership of digital goods.

= jssues: ‘ | &
o ownership of digital assets in the metaverse
o misuse of NFTs

o interoperability and portability

— -
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Cybersecurity / Cyber-Sicherheit:

= The sheer volumes of data circulating in the metaverse and the ways in which this data will be used
constitute a growing risk for users. Current cybersecurity challenges such as phishing, malware and
hacking will persist15 and will extend to devices enabling a metaverse experience and to avatars.

® jssues:
o security of metaverse enabling devices
o security of protocols

o avatar integrity, identities

Health / Gesundheit

= The metaverse has various mental and physical health implications that are especially worrying when
concerning vulnerable groups such as children. At the same time, the metaverse can also help to cure
people and improve patient safety.

= jssues:
o impact on mental and physical health

o impact on children

o occupational health and safety
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Accessibility and inclusiveness / Zuganglichkeit und Inklusion:

= Although in principle, the metaverse is open to all, in practice many might have trouble
accessing it for various reasons, ranging from a lack of digital skills to not having reliable
broadband or the right hardware.

= jssues:
o people with a low level of digital literacy
o disabilities
o areas with low connectivity, no reliable broadband
o

cost of equipment

Co-Working & Distributed Work / verteilte Zusammenarbeit

= The Metavers offers new ways of distant co-working and of including (potential) customers
into the design phase.

" jssues:

o copy right protection

o co-creation and IP




Net Neutrality

= The Net Neutrality Regulation 2015 (No 2015/2120) is a Regulation in EU law where
article 3(3) lays down measures concerning open internet access.

= Net neutrality is the principle that Internet service providers must treat all Internet
communications equally, offering users and online content providers consistent rates.

General Data Protection Regulation:

= The GDPR 2016/679 is a European Union regulation on information privacy. It was
adopted the GDPR on 14 April 2016, to become effective on 25 May 2018.

= The GDPR's goals are to enhance individuals' control and rights over their personal
information and to simplify the regulations for international business.

Dlgltal Markets Act
Regulation 2022/1925, commonly referred to as the Digital Markets Act, is an EU
regulation that aims to make the digital economy fairer and more contestable. The
regulation became applicable, for the most part, on 2 May 2023.

= The DMA intends to ensure a higher degree of competition in European digital markets
by preventing large companies from abusing their market power.

Digital Services Act

= The Digital Services Act (Regulation (EU) 2022/2065, DSA) is a regulation in EU law to
update the Electronic Commerce Directive 2000 regarding illegal content, transparent
advertising, and disinformation. It was submitted on 15 December 2020.

= The DSA is meant to "govern the content moderation practices of social media
platforms" and address illegal content. It is organised in five chapters, with the most
important chapters regulating the liability exemption and obligations of intermediaries.

elDAS - electronic IDentification, Authentication and trust Services

= elDAS is an EU regulation with the stated purpose of governing "electronic identification
and trust services for electronic transactions". It passed in 2014 and its provisions came
into effect between 2016 and 2018.

VIRTUAL DIMENSION CENTER
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European Data Act

= published 22.12.2023; it aims to facilitate and promote the exchange and use of data
within the European Economic Area

= FEuropean standards may be drafted by the European SDOs following standardization
requests from the EC in order to support the application of the requirement that
'products shall be designed and manufactured, and related services shall be provided, in
such a manner that data generated by their use are, by default, easily, securely and,
where relevant and appropriate, directly accessible to the user'.

AI Act:

The Artificial Intelligence Act (Al Act) is a European Union regulation on artificial
intelligence in the European Union. Proposed by the European Commission on 21 April
2021 and not yet enforced.

= |ts scope encompasses all types of Al in a broad range of sectors. As a piece of product
regulation, it would not confer rights on individuals, but would regulate the providers of
Al systems, and entities making use of them in a professional capacity. The proposed Al
Act aims to classify and regulate Al applications based on their risk to cause harm.

EU Fitness Check on Digital Fairness

= ongoing process; call for evidence until June 2022; public consultation until Feb. 2023;
final version planned for second quarter 2024

= This fitness check (evaluation) will look at the following pieces of EU consumer
protection legislation to determine whether they ensure a high level of protection in the
digital environment:
o the Unfair Commercial Practices Directive 2005/29/EC
o the Consumer Rights Directive 2011/83/EU: aligns and harmonises national

consumer rules, for example on the information consumers need to be given before
they purchase goods, services or digital content, and on their right to cancel online
purchases, wherever they shop in the EU.

o the Unfair Contract Terms Directive 93/13/EEC
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