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Overview Virtual Dimension Center (VDQ)

Germany’s largest B2B network for VR /
AR/ MR

start 2002 with 13 founding members .
Today 100+ members and 30+ partners

non-profit

core tasks:

. infomation gathering

. contact match making

. technology marketing

. technology transfer

. project development on
regional / national / EU level

6. V/AR hardware assessment

7. education & training

u b wnN —

certified, best-in-class organization

.- Cluster
® * Management
Excellence

PROVEN FOR CLUSTER EXCELLENCE

(L

GOLD

= staff: 8 employees

= 5-8 projects running (regional, national, EU)
* public relations:

10.000+ calls of VDC website per month

10.000+ impressions per month on social
media

4.000 newsletter recipients

300+ news and events published per year
70+ press articles with VDC per year
editorial contributions, interviews in

Frantfurte Mlgeneine WeLT EN24 Stiddeutscher Verlag,

AUTOCAR: T DIGITUS

1T EAGINEERIG

Konstruktion

manager magazin
Wirsehatt aus arstor Hand
" innovations report @ Springer

konslgruktinns
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(co-)organized events in 2022: 48

recent VDC reports, studies, analyses:
1. position paper on V/AR standardization

2. position paper on VAR user interface design

3. technology consequence analysis “future
workplace”

numerous lab reports on V/AR hardware & software
assessments including VR headset image quality,
tracking systems, AR marker tracking, ergonomics

Whitepapers:

VIAR in the creative industries

guideline “Collaborative XR”

guideline “360° streaming & VR broadcasting”
VRIAR/IMR in aerospace applications

virtual acceptance & certification

V/AR education needs

V/IAR consulting needs

opportunities of StartUp cooperations in the VIAR
sector
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VDC members

Industry

Research & education

VIRTUAL DIMENSION CENTER

Others

TRUMPF

Miele
S ==

JOHN DEERE

STIHL
DAIMLER &
rimimpn i
Y KKRCHER"

HUGO BOSS

KLINGELE

"""""" FESTO

)KUSSMAUL

KKaufland

B/S/H/ SL
KOP '~ RASCH

» Bit . THREEDY:

v Software GmbH rislanl m
@ 3Chub

tact
2N iav e

e dlh ¢ @ ptc €O
Sk

Ll.lM(:IGFIAF‘HICS0
Sichibar bessers Entschasdungen

. -
.llloglc rrmsus

‘ CDMlech

= alfaloc media

Palette we are

i,

SRLL eyie m

IlI Muller % REPLY

ArSICK & oA wrnia

viscon=" INFINTY
VIRTUAL REALITY \J(
A
C II!I @RIF  reden I

development
MACKEVISION

SVIRTALIS -~ ¢|-c

imsimity

immersive simulation & mixed reality

dm 3D WELT vr. On

tsches
ungszentrum

Deu

Forsch

fiir Kiinstliche

Intelligenz GmbH O

= =
ZZ Fraunhofer .za|k/.nzk
IPA
[ N
ZZ Fraunhofer
1A0 rl—! )
Z Fraunhofer
1PK

INSTITUT
PRODUKTIONSANLAGEN UND

Fachhochschule i @
KONSTRUKTIONSTECHNIK

Sudwestfalen

University of Applied Sciences [
Z Fraunhoflg.-s: h S
= €0 et
] Fraunholfﬂ UNIVERSH
Hochschule Essli
wh DHBW/ - D izt

N N T

Hochschule Aalen »® HOCHSCHULE DER MEDIEN

\ 4 R REEK ;
Hochschule Reutlingen ‘P weleng 9

Reutlingen University
C3AUniTylLab
Hochschule
C“J Albstadt-Sigmaringen

Abstagt Sigmaringon Ustversty

IR
e
E

L R[s

TECHNISCHE
+ UNIVERSITAT
ILMENAU

Volksbank
== == am Wirttemberg eG

<

InMediasP

.
5 Kreissparkasse
Waiblingen

STAR ENGINEERING

SALTANDPEPPER

software solutions

6
STEINBEIS-TRANSFERZENTRUM
INNOVATION UND ORGANISATION
Dr. Vogel

Cansulting

INDUSTRIE-
VEREINIGUNG
FELLBACH SW F
STADTWERKE
FELLBACH mm
VERLAG

SEzmm f
GE
- ‘ Stadt Fellbach m

@ ’/REMS-MURR-KREIS
sTaoT
eGGENFeLDEN

]
8 onouer & Révssi

1214 Region Stuttgart

Bekskamenes Rews-Mar

f Landesnetzwerk
Mechatronik BW

25.10.2023

XR Standards Worldwide. A Global Monitor. AWE Europe, Vienna, Oct. 25t 2023

g.-Dipl.=kfm. Christoph Runde. © Virtual Dimension Center (VDC)




VIRTUAL DIMENSION CENTER g

Why standards?

= save (manufacturing, information, transaction,
shipping, distribution, change,...) costs

= simplify work

= increase market transparency

= concentrate on innovative aspects

= increase interoperability

= increase exchangeability

= intensify competition, price degression

= reversal of the burden of proof

by using standards ----- STAN DARD
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Basics about standardization VIRTUAL DIMENSION CENTER =

Wireless area
networks

Standards in everyday life

Bluetooth standard

Using a Smartphone for browsing
(some of possibly involved standards) :

@

) Bluetooth’

Internet

W3C standards for hypertext
protocols and language

IETF standards for internet

Koy

= User equipment regarding hardware

= characteristics, also taking into account s
safety issues \
= Connectivity among user devices and (e
wireless network as well as the u N
functionality of the same network i 0o
= Functionality of the Internet and the nmin A €D / -
protocols to support web browsing e ress N ceetee

ETSI and CEN/CENELEC
standards for safety
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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
1EC and it brings together and organizes members
e ——e from all over the world.
A\
E s ) GENELEC SIEEE  ““™  urOnos
1 ETF

=
z

@
ENTE ITALIAND
w DI NORMAZIONE (ANs’
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CIaSSification Of SDOs VIRTUAL DIMENSION CENTER

Structure of nternational 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- T = IEC
called "mirror committees" ISO LS JTC 1159
to |SO and |EC Commlttees \@/ INFORMATION TECHNOLOGY STANDARDS
; ; 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 . f t f environmental data representation
an eed Informaton trom
: european
ISO and IEC back to their P .
homeland. E—E [:E A |4
‘— f7
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

(s afmsr bsi, UN DIN ... (ans1 DKE

GRrOUPE
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Anything about XR in this topic?!
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Chris Kremidas-Courtney, senior fellow at POLITICO a oot v v 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, | J
you set the standards for it” b dd BB S LatS

BY GIAN VOLPICELLI

C h r I S S a I d . AUGUST 20, 2023 |4 00 PM CETJO 5 MINUTES READ
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Standardization Strategies: global view

STATES
STANIf)ARDS
STRATEGY.

japan and Industrial Standards

25.10.2023

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

eutsche
L4 Normungsstrategie

Mit Normung
Zukunft
gestalten!

+ Ye
supporting the EU’s leading position as a -“ csastaiai

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 2035wk b reensed

[ [
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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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We got involved in the
standardization eco system

Information Technology
SC 24 Computer Graphics

member
W Metaverse  KHRCONOS < IEEE SIS® DI
° |
liaison
member member member member member

VIRTUAL DIMENSION CENTER - L|V|ng Lab
ﬁ XR-Interakt
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Getting engaged

We found:

XR norms,

XR standards,

XR recommendations,
XR guidelines:

600+ published

100+ being created
right now

by 75+ active
initiatives actually
working on them

25.10.2023
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@ “ Z Extended Reality (XR) in 5G| v X | = M = () X
« > C QO B httpsy//www.zotero.org/groups/5002494/var-normenbibliothek/items/3HFHLE32/library 140%  ¥¥ ® & 0 O =
@ Erste Schritte @) [smartControl] Smart.. @) Metaversum-Initiative ... @) Erste Schritte @) Erste Schritte @) My Drive - Google Dri.. [2) VDC-Bitrix24 @) Google Kalender 24 Mitgliedschaftsanfrage @) GeZud.0-Bitrix2  § TYPO3 CMS Login: VD... »
zotero Q- =
Other Group Libraries X = m}“ s
1}, VAR-Normenbibliothek Publisher ~  Title Year Lik
- 0 a pattern approach to interaction design
3GPP Virtual Reality (VR) streaming audio; Characterization test results 2018
3GPP D Extended Reality (XR) in 5G 2022
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
3GPP Support of 5G glass-type Augmented Reality / Mixed Reality (AR/MR) devices 2022

API Application Programming Interface
Augmented Reality
Auralisation / Audio / Akustik

Content-Erstellung / Modeling

Info Notes  Tags  Attachments  Related

Item Type
Title
Author
Publisher
Date
URLEZ

Extra

Document
Extended Reality (XR) in 5G
3rd Generation Partnership Project (3GPP)
3GPP
2022
https://portal.3gpp.org/desktopmodules/...
Issue: TR 26.928
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Abstract

The present document collects information on eXtended Reality
(XR) in the context of 5G radio and network services. The primary
scope of the present document is the documentation of the
following aspects: - Introducing Extended Reality by providing
definitions, core technology enablers, a summary of devices and
form factors, as well as ongoing related work in 3GPP and
elsewhere, - Collecting and documenting core use cases in the
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XR Standards topics: what topics are been worked on?

ranking

= XR standards,

= XR guidelines,

= XR recommendations
by frequency of topic

25.10.2023

formats / coding / compression
graphics software [ algorithmics
evaluation [ conformity

virtual reality

graphics hardware [ optics [ displays
augmented reality

content creation [ modelling
ergonomics / usability

basics [ terms

communication [ interoperability
mobileXR

XR management

user experience (UX) /) user interface design (UID)
applications: geo & construction
applications: desgn / engineering
applications: other

regulation [ ethics / gover nance
applications: education / training
APl application programming nterface
haptics

auralsation [ audio / acoustics
mapping

human models

tracking / sensor technology / motion capturing
interaction / pattern

other XR hardware

applications: collaboration
applications: heakh

applications: assistance

applications: entertainment / culture
applications: marketing
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XR Standards clustering: focussing on 7 main topics

clustering

= XR standards,

= XR guidelines,

= XR recommendations
into 7 topics

XR applications

=human models

=content creation / modelling
=applications: education /training

=applications: health
=applications: assistance
=applications: collaboration
=applications: marketing ..

hardware: optics, haptics, acoustics, tracking, mobile
»oraphics hardware J optics f displays

*haptics ————
rauralisation faudio facoustics

*tracking/ sensortechnology / motion capturing

*mobile XR

rother XR hardware

graphics software, CGI
ssraphics software / algorithmics_—

XR Standards Worldwide. A Global Monitor. AWE Europe, Vienna, Oct. 25t 2023
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=applications: design fengineering __ o
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fundamentals of XR
=virtual reality
augmented reality

¥R management

*hasics/terms

*XR management
_=regulation f ethics f governance

=evaluation / conformity

U¥, ergonomics, human factors

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

rinteraction / pattern

coding, mapping, interoperability, communication
*API1 application programming interface
farmats / coding/ compression
communication f interoperability

‘mapping




Examples of XR standards VIRTUAL DIMENSION CENTER
DRAFT INTERNATIONAL STANDARD INTERNATIONAL ~ ISO/IEC INTERNATIONAL 150
I1SO/IEC DIS 3721-1 STANDARD 23488 STANDARD 17901-1
ISO/IEC]TC 1/5C24 Secretariat: BSI ﬁmz;;iz‘fgg }215:‘;:‘.7‘?:'1‘
202‘14)94.‘11 ' ;:Z’u;'-;lldﬁ-

Information technology — Computer graphics, image
processing and environmental data representation —
Information model for Mixed and Augmented Reality
Contents —

Part 1:

Core Objects and Attributes

1CS: 35.140

THIS DOCUMENT 15 A DRAFT CIRCULATED
i

i T TO CHANG! ¥
NOT BEREFERREDTOAS AN INT ERNATIONAL
STANDARDUNTIL PUBLISHED AS SUCH,

im0
BEIMRIERE (G )

Reference number
150/IEC DIS 3721-1:2021(E)

©150/1EC 2021

BEST Besth SundndiCollctbn - Dand 202399

Information technology — Computer
graphics, image processing and
environment data representation —
Object/environmental representation
for image-based rendering in virtual/
mixed and augmented reality (VR/
MAR)

fes de ' ion — i, trai timages

et représ ion d ¢ i p
dobjets/environnements pour 'abillage & partir d'images réelles
dans la réalité virtuelle/mixte et augmentée (VR/MAR)

Reference number
150/IEC 23488:2022(E)

©IS0/IEC2022

BEST BesthSndrdCollctbn - Dand W16-11

Optics and photonics — Holography —

Part 1:

Methods of measuring diffraction
efficiency and associated optical
characteristics of holograms
Optique et photonique — Holographie —

Partie 1: Méthodes de mesurage de l'efficacité de diffraction et
éristi it iées aux

Reference number
150 17901-1:2015(E)

©1502015

25.10.2023
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Examples of XR standards
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International Telecommunication Union

ITU-T G.1035

TELECOMMUNICATION (11/2021)
STANDARDIZATION SECTOR
OF MU

SERIES G: TRANSMISSION SYSTEMS AND MEDIA,
DIGITAL SYSTEMS AND NETWORKS

Multimedia Quality of Service and performance — Generic
and user-related aspects

NORTH ATLANTIC TREATY SCIENCE AND TECHNOLOGY
ORGANIZATION ORGANIZATION

7K NATO|
4# \‘ ‘l'i
OTAN 5 O /

organization

AC/323(HFM-MSG-323)TP/1038 wwwi.sto.nato.int

3GPP TR 26928 V17.0.0 (2022-04)

Influencing factors on quality of experience for
virtual reality services

Recommendation ITU-T G.1035

mu-r

STO TECHNICAL REPORT TR-HFM-MSG-323

Guidelines for Mitigating Cybersickness
in Virtual Reality Systems

(Guide d’atténuation du cybermalaise
dans les systemes de réalité virtuelle)

Peer-reviewed Final Technical Report of the Human Factors and Medicine /
Modeling Simulations Group, Activity Number 323. This Report describes
the outcome of the activity performed during the study

|
_‘(s;l,_
N |7
|

Published October 2021

Technical Report

3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;
Extended Reality (XR) in 5G

(Release 17)

K 1oy

g:))

A GLOBAL INITIATIVE

vy £ 30PP

by the

Distribution and Availability on Back Cover

fox Fatae devalp oy woyum ot

08P
08P M aytem
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ETS| GS ARF 005 V1.1.1 (2022-09)

ETSI__\
-\ 7

GROUP SPEFICATION

Augmented Reality Framework (ARF);
Open APIs for the Creation and Management of the
World Representation

Disclaimer

The present document has been produced and approved by the Augmenled Reality Framework (ARF) ETS! Indusiry
Specilication o (150 an cxesens thevews oftrose marbers o percpeled i e 1SG.
1t does nol necessarily represent the views of the entire ETS| membershi

IEEE SA

STANDARDS
ASSOCIATION

()]
<
0
-
(8]
28]
Z
4
o)
§)
>
4
=
)]
2
Q
Z

REPORT

THE IEEE GLOBAL INITIATIVE ON ETHICS OF
EXTENDED REALITY (XR) REPORT

EXTENDED REALITY (XR) ETHICS
AND DIVERSITY, INCLUSION, AND
ACCESSIBILITY

Authored by

Dylan Fox
Isabel Guenette Thornten

Chapter Leaders

© 2022 10 Al rgs rerved

UTC o IEEE Xplre. A

VIRTUAL DIMENSION CENTER

IEEE STANDARDS ASSOCIATION

9IEEE

IEEE Standard for Distributed
Interactive Simulation—
Application Protocols

IEEE Computer Society

Sponsored by the
SISO Standards Activity Committee

IEEE

3 Park Avenue

New York, NY 10016-5997
USA

19 December 2012

IEEE Std 1278.1™-2012
(Revision of
|EEE Std 1278.1-1995)

31124650 UTC $om IEEE Xpkoro, Rosticions &Y.
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Examples of XR standards

CcC JLLADA

COLLADA - Digital Asset Schema Release 1.5.0

Specification

April 2008

Editors: Mark Barnes and Ellen Levy Finch, Sony Computer Entertainment Inc.

ANSI/CTA Standard

istics for VR Video ar

) November 2019

ponrioan Katory,
iz N"w. Consumer
Technology
Association”

VIRTUAL DIMENSION CENTER

Consumer
Technology

CTA Standard

Best Practices for Limited Mobility in XR

CTA-2095

May 2021

XR Standards Worldwide. A Global Monitor. AWE Europe, Vienna, Oct. 25t 2023
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XR Standard Development Organizations (SDOs) VIRTUAL DIMENSION CENTER

A\ 4

published XR norms, standards, guidelines, recommendation
[by organizations] ° -
" AREA  ©asam fvin... kB com BDSV bSL —

274

150, I1SO-IEC
IEC I o1

IEEE I G0 j— \
@= DN oxe DB =~ @ [

DINENCEN ISO N 30 — Broadcasting

0GC mE— 23

VDl w23

wiC mmm 16 4 I1EEE A
NATO W 14

ETSI WM 14

Kh G
ronos Group [ 12 NATO <> Open
Geospatial
ITU Wl 10 OTAN Gﬁ Consortium

3GPP I 10

RICStSRIvIE INTERNATIONAL -

VDA  \/p| v WIC

XRSI M 38

ET M7 " SIS@

VRIF W 7

VDA N 5

®
A m 5 L&‘ i st" web|3D WIPO
VIRTUAL CONSORTIUM
WORLD v

SISO 0 4 INDUSTRY FORUM SOCIETY"

XA s

A

XRA N 4
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What XR SDOs work on which XR topics? Example. VIRTUAL DIMENSION CENTER

analysis on the right hardware: optics, haptics, UX, ergonomics, human factors
hand side shows XR acoustics, tracking, mobile
SDOs contributing 150, ISO-IEC ' ' '
. 150, I30-IEC
with own documents : b o ='_‘_‘_
to certain XR fields. 3GPP
eee [ - EC
CTA =
VRIF
It bgcomes furtherl ers I 20 var -
obvious that certain ANS/CTA m
XR topics are treated U
PICs are sere [ 7 el
by SDOs in different Micoet o
number at total. VRARA =
£ - = Eurcpean Parlament m
Council of theEU m
EhronosGroup m
s I il
ASF m
vrr [ 0GC =m
Cyber-XR Coalition m
UIGEY m
NATO - g SUN Microsystems m
Fotar m
OracleCorporation =
ansycta ] 2 Open Group =
IEM =m
0 20 40 60 BO ] 10 20 50 40 50 60
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XR SDOs: focus areas

Focuses of XR standardization organizations varying

1SO
v

¥R fundamentals
200,

¥R management

hardware: opts,
haptics, acoustics
tracking, mobile

UX, ergonomics,
human factars

gding. mapping,
interoperabilty,
commurication

graphics
software, CGI
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XR Standards Working Groups. Example JTC1

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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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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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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emerged at the first HTML conferences, which then Immersive Reality
resulted in the Virtual Reality Language (VRML) as a Web Corgmunlty
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What's further interesting? )
2022 2023 2024 2025 - ) 2026

Many SDOs publish
standardization roadmaps.
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Standardization Strategies: roadmaps

Example here: the OGC (Open Geospatial Consortium) roadmap

OGC Standards Roadmap

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

» 5
o, o‘%%‘&’. %
%,
%, Y, %, %“%
% o, Y
Proposed Standards %

Abstract Spec Topic 0 046 0GC API - Coverages (&
Abstract Spec Topic 2 - Referencing by Coordinates 12005 OGC API - Environmental Data Retrieval 1c.025 o
Abstract Spec Topic 20 - Observations, Measursments and Samples 20052 0] @ED OGC API - Features - Part 1: Core 17.468
Abstract Spec Topic 21 - DGGS V. 2.0 20.060 o OGC API - Features - Part 2: Coordinate Reference System by Reference 12053

Abstract Spec Topic 22 - Tiling 19.01¢ OGC AP - Features - Part 3: Filtering and the Common Query Language (CQL) 12079 0] (0]
Abstract Spec Topic 6 - Schema for coverage geometry and functions o OGC API - Features - Part 4: Create, Replacs, Update and Delste 20002 o
G coe 1.2 OGC AP - Features - Part 5: OpenAPI 3.1 @]
coB 2.0 (0] OGC API - Maps. o

CityGML 3.0 (o] OGC API - Processes 6]
@I CityJSON o GED 0GC AP - Records Q
Common Object Model Container SWG [©] OGC API - Styles 1]

Coverage Schema - Extension 1.1 15023 o GED OGC API - Tiles (O]
EO Extension for OpenSearch 130259 [ /] [ I ] OpenFlight 16.0

EO Product Metadata GeoJSONIJSON-LD Encoding 17005 Q2 /] GED OpenSearch GeoJ SONWSON-LD Response Encoding 17047
GeoAP 03524 (o] PipelineML 18.073
@ED GeoPackage 1.3 12170015 Semantic Sensor Network Ontology 16075
GeoPose (0] GED SensorML 2.1 120001

GeoTIFF 15.00 SensorThings API 1.1 - Part 1 1605 0]
GroundwaterML2 v2.3 16013 (0] GEB Symbology Conceptual Model: Core 12067
@ED HDFS Core 1803 Time Ontology In OWL 15071
P Commanty R (/] GED TimeseriesML 1.3 1506216 (O]
INdOOrGML 1.1 18011 Two Dimensional Tile Matrix Set 17.0a3
MetOcean Profile and Extensions to WCS 2.1 15045, 15 Well Known Text Representation of Coordinate Reference Systems 1010
Moving Features Encoding Extension - JSON 19.045 zarr oo
OGC API - Common 18672 O ]
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Virtual'world requirements Standardisation initiative

Standardization Strategies VIRTUAL DIMENSION CENTER

1. Regresentation and exchange of three- = Graphics Language Transmission
dirmensional data assets Farmat - glfF (Khronos Group)

GL Binary = GLB (Khranos Groua)
, . . Uriversal Scene Destription — USD
What's further interesting? (Pixar)

n COLLAbarative Design Activity =
COLLADA (¥hronos Group)

Some SDOs and more often = Virtual Reality Modeling Language -
consultants and policy makers VRLM
publish standardization 2. Cross-platform data/asset exchange w MPEGY
requirements. AP1s = Khrongs 30 Cormmerce
These requirement analyses 3. Exterded reality ((R), including virtual — w  OperXR (Khronos group)
i reality (VR), augmented reallity (AR) and OperiVR (Valve coraoration)
coulql prov[de a valuable e el () APt o ot . W;ZRME r as} ior
starting point to start own " Foe
initiatives together with an 4, Realivirtual world integration, including = GeoPose (Open Geosaatial _ o
SDO positioning and orientation in 30 and 40 Consartiurm - DGC) Standards requirements from initiative paper
: space .Next Generation Virtual Worlds*
(European Commission, July 2023)
5. Avatars/characters interoaerability = Avatar AP| (ReadyFlayerMe)

HAnirn (Hurnanoid Animation)
= VEM (Khranos Group)

E. ldentity, cybersecurity and privacy Decentralized ldentifier - DID

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

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

— g (Adabe Systerns)
25.10.2023 = Dublin Care -
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= as cross-cutting technology, XR standardization is
scattered among many organizations: thus hard to get an
overview.

. .  NORMEN SPEZIFIKATION 150 5TANDARD: k.
= individuals and companies are apparently not totally : STANDARD V"R NORM Kereun

US STANDARD p VORGABE

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 e i
re-invent the weel and ensuring to concentrate on the real
innovative aspects of one’s work

NIST

INDUSTRlESTANDARD'TUET 1ISO NORMsystem f" ¢

REGULARIEN EG _ Lgrrume

= 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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Thank you for your attention.
XR Standards Worldwide. A Global Monitor.
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http://www.xr-expo.tech/
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