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Introduction

= standards support everyday life much more than people think T i T
= society recognized importance of standardized measurements i

thousands of years ago: e.g. weight, distance or length
= 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
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What standards are ( in a wide sense) and why they're needed -
= The most general definition for a «Standard» may be

«a widely agreed way of doing something » ..... Q
= ....where, depending on the specific area of application, “doing something” may be

replaced by, e.g., "designing a product", "building a process", "implementing a
procedure" or "delivering a service".

= «Standard» (i.e. agreed and common) ways of doing things bring lot of benefits; our
technological world without «Standards» simply would not work (or, at least, it
would be harder to make it work)
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What standards are ( in a wide sense) and why they're needed

For instance, what if Sl
= each computer had its own type of keyboard

= each smartphone and PC had its own specific
set of connectors and charger (though some
have by choice,,. more on this in next slides)
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= each device had its own protocol for interoperation ' ‘
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Two main different types of "standards"
= Different types of standards according to the development process (standardization)

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

in place forma | well-defined procedures to guarantee a fair
development process. De facto standards can become formal
standards if they a re approved by a SDO. Examples: HTML PDF




Basics about standardization

Standards in everyday life

Using a Smartphone for browsing

(some of possibly involved standards) :

= User equipment regarding hardware

= characteristics, also taking into account
safety issues

= Connectivity among user devices and
wireless network as well as the
functionality of the same network

= Functionality of the Internet and the
protocols to support web browsing

3GPP standards for mqb||e MMS
networks and services

User terminal
ETSI standards for radio
terminal equipment
ETSIl and CEN/CENELEC
standards for safety
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Wireless area
networks

IEEE standards for WiFi and
Bluetooth standard

wi )

€3 Bluetooth’

Internet

W3C standards for hypertext
protocols and language
IETF standards for internet
protocols

A GLOBAL INITIATIVE

SMs
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Applications
ECMA and I50 standards for
scripting language
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Standards in everyday life

Using a Personal Computer

(some of possibly involved standards) :

= A 2010 paper ( Biddle & al., 2010) identifies
251 technical interoperability standards
implemented in a laptop computer, but
total number estimated to be over 500

= out of the 251 identified standards,
"202 (80%) were developed by SDOs and 49
(20%) by individual companies"
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Formal standardization, SDO standards, and regulation

Regulation

= Standards are NOT regulations.

= Standards are NOT a set of
thorough design rules.

= Yet, they may inspire both
= Standards are voluntary NOT
compulsory

’ Constraining rules
established by a
governmental
authority and
addressed to
people/organisations
under authority’s
control

Defines

/

&5

; /
Constrains 'y

: Produces Specific
! , inplementation
s ¥ inspired by
. _J standards and
L | constrained by
regulations
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As a consensus-built set of rules for doing something, a Standard benefits the economy by

incentivizing investments, as standards ensure the
stability of the technology in a reasonable time
frame

enabling economy of scale

facilitating trade thanks to common approaches
among countries

encouraging larger and fairer competition
consolidation of new technologies and identifying
evolution paths that are able to preserve past
investments

increasing collaboration opportunities among the
companies, especially for small and innovative
enterprises

Standard !

O LN
q
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Standards benefit economy
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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 steering ® improving quality
designers' activity, which facilitates the uptake of = decreasing time to market
innovation in the marketplace = promoting the interoperability of products,

services and processes
= attract customers
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Standards benefit economy, (in particular newly established ones and SMEs)

+ Innovation + trade and competition

=]

+ safety and sustainability

! Standards benefit economy

— STANDARD — ®

= ease new developments = Enlarge potential market = fairer competition and less risks of non-
> -risk,

compliance (widespread and shared
» -investment l

basic requirements)
» + opportunities

A




Why standards?

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

= simplify work

" increase market transparency

= concentrate on innovative aspects

" jncrease interoperability

" jncrease exchangeability

" intensify competition, price degression
= reversal of the burden of proof

by using standards




standards may jeopardize innovation, as:

when established, standards may limit or delay the
introduction of innovative ( disruptive) solutions in the
market

introducing innovation into standards may take a long
time

measures SDOs put in place to minimize risks:

effectively managing the standardization processes by
being open and responsive to the market innovation
trends and to research impulses from the experts
involved in the standardization activities

establish open expert groups to explore innovation

VIRTUAL DIMENSION CENTER %
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Varied standardization landscape may carry to

inconsistencies, as:

= standards produced by different SDOs may be
in competition or partially overlap;
consequent production of inconsistent or, at
least, redundant requirements may strongly
jeopardize standardization benefits

= risk of unfairness as some SDO may be
misused for local or specific interests

measures to put in place to minimize risks

= users and contributors to standards must
select the most appropriate SDO

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

DI NORMAZIONE ——

w ENTE ITALIANO Y| ”S’ DIN




Classification Of SDOs VIRTUAL DIMENSION CENTER

Structure of itz World Standards Cooperation
Inte rn ational 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- Pray = IEC
called "mirror committees" to I1SO L] JTC 1SS
ISO and IEC committees. They u INFORMATION TECHNOLOGY STANDARDS
; ; International Telecommunication Union: International Standardisation Joint Technical Committee 1: IT. International Electrotechnical
.represent. national input and United Nations Specialized Agency: Organisation: Sub Committe (SC) 24: Computer Commission:
interests in |SO and |EC and 191 member states 1 member/country graphics, image processing and 1 member/country

environmental data representation

feed information from ISO and
. european
IEC back to their homeland. s
- \
E T [ELEC —— E™s((C—)
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

.. (st afaer bsi. UN DIN ... (awsi DKE




Standard development process VIRTUAL DIMENSION CENTER =

] Define scope and Elaborate new
Identify needs work plan or revised standards

Obsolete superseded Official issue
standards or revised standards

OBSOLETE APPROVED




How to find a standard and its contents

= select relevant SDOs by technical and
geographical scope

= jdentify selected SDOs' relevant specification
documents and their relevance

= all SDOs make their documents available online
access may be restricted to authorized users ->
check access

= clearly identify standard document's scope and
objectives

= clearly identify standard document's objectives
and area of application

= identify the list of other reference documentation

=  discriminate document sections and between
normative and informative parts

mandatory provisions (to ensure, ez, interoperabiity or applicabilty) and compligZah General

‘must" and the negative equivalents are used to expres: requirement:. The
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ETSI IETF

Scope and reference
documents

Table of Contents

Vocabulary and
overview

Document body
includes normative

Anner A (normative):
Auner B (nommarive):

Annexes are
integral part of ITU- .
T recommendations Anvex D finformative):

AnnexE (uformative):  Bibliography um svmmsmmmnann

4

the y party.

Clarification of
specific terms

Test conditions

Annex may include
specific normative 9
or informative and x S S
explanatory s S e .
contents

In

REC 4301 Security Architecture for IP Decenber 2005

1. Tntroduction

1.1. Sumary of Contents of Jocument

Formal functional
description

-2. Tt is mtended to describe m more detail

identifies requirements

The term «shall»

Annex A (normesy

Table (HS-RTT)
Table .1 Reguarem

The HS Requirements and conformance T&

Explicit normative
content

nd general informat security tems and

Formal

Tabular [:
specifications e

functional
description




Standards development process:
abbreviations

= PWI
NP
AW|
WD
CD
DIS
FDIS

Preliminary work item

New Work Item Proposal
Approved Work Item

Working draft

Committee Draft

Draft International Standard

Final Draft International Standard

" international harmonized stage codes
(here on the right ->)

Prof. Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschéftsfihrer

STAGE SUBSTAGE

oo
Preliminary
stage

10
Proposal
stage

20
Preparatory
stage

30
Committee
stage

40
Enguiry
stage

50
Approval
stage

60
Publication
stage

90
Review
stage

95
Withdrawal
stage

00
Registration

00.00
Proposal for
new project

received

10.00
Proposal for
new project

registered

20.00
New project
registered in
TC/SC work
programme

30.00
Committee
draft (CD)
registered

40.00
DIS registered

50.00
Final text
received or FDIS
registered for
formal approval

60.00
International
Standard
under
publication

20
Start of main
action

00.20
Proposal for
new project
under review

10.20
New project
ballat initiated

20.20
Working draft

(WD) study
initiated

30.20
CcD
study
initiated

40.20
DIS ballot
initiated-
12 weeks

50.20
Proof sent to
secretarniat or

FDIS ballot
initiated:
8 weeks

90.20
International
Standard
under
periodical
review

95.20
Withdrawal
ballot initiated

60
Completion
of main
action

00.60
Close of
review

10.60
Close of
voting

20.60
Close of
comment

period

30.80
Close of
comment

period

40.60
Close of
voting

50.60
Close of
voting. Proof
returned by
secretariat

60.60
International
Standard
published

90.60
Close of
review

95.60
Close of
voting

80
Decision

92
Repeat an
earlier phase

10.92
Proposal
retumed to
submitter for
further
definition

30.92
CD referred
back to
Working
Group

40.92
Full report
circulated: DIS
referred back
to TC or SC

50.92
FDIS or proof
referred back
to TCor SC

90.92
International
Standard to

be revised

95.92
Decision not
to withdraw
International

Standard

93
Repeat
current phase

40.93
Full report
circulated:
decision for
new DIS

ballot

90.93
Intemational
Standard
confirmed

98
Abandon

00.98

Proposal for
new project
abandoned

10.98
New project
rejected

20.98
Project
deleted

30.98
Project
deleted

40.98
Project
deleted

50.98
Project
deleted

99
Proceed

00.98
Approval to
ballot proposal
for new project

10.98
Approval to
New project

approved

20.29
WD approved
for registration

as CD

30.98
CD approved
for registration
as DIS

40.99
Full report
circulated: DIS
approved for
regisiration as
FDIS

50.29
FDIS or proof
approved for

publication

20.99
Withdrawal of
International
Standard
proposed by
TCorSC

95.99
Withdrawal of
Intemational
Standard




Anything about XR in this topic?!




Europe finds ourselves only
at the sideline of a fight for
global XR ecosystems.

problem:

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

= platform providers aim at vendor
lock-in

guestions:
= what options for action do we have?

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

=> standardization!

desktop

H
KN

|

mobile hand
helds

smart
glasses

L\

VR
headsets
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~ Chris Kremidas-Courtney, senior fellow at POLITICO aQ PO v MDSETTASAOT
Brussels think tank , Friends of Europe” and
Lecturer for Institute for Security Governance
(ISG) in Monterey, California. Beijing is coming for the metaverse

Proposals reviewed by POLITICO show China wants to assert state control over virtual environments.

He said that China plans to “be the world leader in metaverse
development,” a technology that dovetails with its plan for a
state-controlled digital renminbi. Standard-setting is the
natural first step in that roadmap.

“If you want to seize the future, g e
you set the standards for it” i BB e

BY GIAN VOLPICELLI

. .
C h rl S S a I d . AUGUST 20, 2023 | 4:00 PM CET | (® 5 MINUTES READ
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We got involved in the
standardization eco system

Sol(d]IEC

Information Technology
SC 24 Computer Graphics

member

Yumeez  kKHRONOS  PIEEE  SIS®  DIN

liaison

member member member member member

VIRTUAL DIMENSION CENTER ‘ Lr\/lﬂg Lab
* XR-Interakt




Organizations related to or fostering MV / VW standardization

published standards, specs, recommendations

50 I 53 1
[EC I 475
MU-T I 117
IEEE  mo— 01
3GPP mmm 43
S50 mmm 37
DiN - 35
ETH mEE 34
SMPTE mmm 33
CEN mmm 32
VOEG mm 30
IDTA mm 29
OGC mm 28
W3C mm 25
VDI mm 23
OMG mm 23
DIF m 17
ETF ® 13
IRE W 12
MPAL B 10
¥FA m 9
EMVA m g9
RS m 8
CE m 8
ASAM m B
ConnectSafely I 7
CTA 1 6
rest I 55
1) 100 200 300 400 500

&00

(ﬂglb) ASTM
g§7 INTERNATIONAL

AREA & AsAM

lllllllllllllll

=TT D\/3
ACES = DIN DKE Digital Video
Broadcasting

SIS®

A VIRTUAL
WORLD
SOCIETY"

VR

INDUSTRY FORUM

Wag e

S T oMAz o= _|—' A
Gﬁ Gonsortium . VIR . Prastepyie INTERNATIONAL.
VDA

3D

CONSORTIUM
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XR SDOs: focus areas

Focuses of XR standardization organizations varying
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tracking mobile
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hardware: optics,
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tracking, mobiie

N —s

graphics e 00 e

3 ,_ interoperability,
Gl B

S communication

ETSI7____ N
W\ Y

XR fundamentais
15

XR applications, XR management
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XR SDOs: focus areas

Focuses of XR standardization organizations varying
M
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g

G

JRPTPT arav
XR fundamentais
15
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hardware: optics, UX, ergonomics,
haptics, scoustics # human factors
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n ing, Mapping,
graphics interoperabilty,

software, CGI =
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.

1 ETF
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B
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hardware: optics,
= UX, ergsanomics,
haptics, acoustics
5 human factors
tracking, mobile
Hiling, mapping,
interoperabilty,

graphics
‘communication

software, CGI

¥R fundamentais
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[
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hardware: optics, UX, ergonomics,
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tracking, mobile \
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¥R management
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i UX, ergonomics,

haptics, acoustics human factors
tracking, mobile 2
& 54& mapping,
graphics interoperabilty,
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¥R appications, ¥R management
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hardware: optics,
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haptics, acoustics,
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‘communication
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¥R fundamentals
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XR appiication. XR management

UX, ergonomics,

hardware: optics,
human factars

haptics, acoustics,
tracking, mobile
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interoperability,

graphics
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XR fundamentals
3

XR applications, XR management

hardware: optis, UX, ergonomics,
haptics, acoustics, human factors

tracking. mobile
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software, GBI

communication
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XR fundamentais
15
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XR Standards clustering: focussing on 7 main topics

CI USte rl ng XR applications
*human models
u XR Sta ndal’dS, =content creation f modelling
. . =applications: education ftraining
- XR gU|de||neS, -applicatiuns:daign;’engine&ring_ﬂ_“

. =zpplications: health
= XR recommendations  -applications:assistance

gpplications: collaboration

|nto 7 toplcs =zpplications: marketing...

hardware: optics, haptics, acoustics, tracking, mobile
=graphics hardware / optics f displays

=haptics —
sguralisation f audio f acoustics

stracking f zensortechnology / motion capturing

*mohbile XR

=pther ¥R hardware

graphics software, CGI T ;

soraphics software / algorithmics_—

VIRTUAL DIMENSION CENTER

fundamentals of XR
wirtual reality
augmented reality

¥R management

*basics/terms

=XR management
—=regulation fethics / governance

=evaluation f conformity

UX, ergonomics, human factors

=userexperience [UX) f user interface design (UID)
_=ergonomics f usability

vinteraction / pattern

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

=communication / interoperability
mapping




What XR SDOs work on which XR topics? VIRTUAL DIMENSION CENTER

analysis on the right fundamentals of XR UX, ergonomics, human factors
hand side shows XR

SDOs contributing with 150, ISO-IEC r 92 50, FOHEC
own documents to EEE A5 'EETE;

certain XR fields. TSI mm— 12 IGPP
3GPP mmmm 10 EC  m—
CTA mm
IEC
It becomes further - VRIF
. . CTA mm 4 MNATO mm
obvious that certain XR ool
. VRIF mm 4 ;
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in diff t MATO mm 4 W3C m
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number at total. VRARA =
mJ m 3 )
Eurcpean Parlament =
Wit W 3 Council oftheEU m
Microsoft W 2 KhronosGroup m
Imel wm
VRARA W 2 ASF m
European Parlement W 2 OGC m
Council oftheEU W 2 Cyber-XR Coaltion =
UIGEY m
KhronosGroup B 2 SUN Microsystems m
= Pixar m
AE B CracleCorporation m
Open Group m
OGC 1 1 IBM m
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XR Standards clustering: focussing on 7 main topics VIRTUAL DIMENSION CENTER

analysis on the right XR management XR applications
hand side shows XR
SDOs Contributing with S0, ISOHEC  — 7 7 50, IS0-IEC 105
IEEE ——ssss— 5]
own documents to ETS s 52 i iy
. . ETSI 35
certain XR fields. 3GPP  e— 14 3GPP 29
[EC 14
CTA 12 EC s ]G
CTA o 11
VRIF  ——
It becomes further B = VRF -
obvious that certain XR ANSH/CTA  wmm 7 NATO mmm B
. M) e 7 ANSICTA wm 5
toplcs.are.treated by gl ey e
SDOs in different Microsoft wm 3 W3C m 4
VEARA mm 3 :
[t ft
number at total. W7 L W ot »ﬂ:::ﬁ =3
Courcil oftheEU  mm 3 -3
KhronosGroup mm 3 Eurcpean Parlamert m 3
Intel m 2 CounciloftheEl m 3
ASF m 2 KhronosGroup B 2
0GC m 2 Intel m 2
Cyber-XR Coaltion m 2 ASF m 2
) Uicey n 1l oG 1 1
o e i Cyber-XR Coaliion 1 1
OracleCorporation 1 1 e
Open Group 1 1 SUM Microsystems 1 1
BM 1 1 Pxar 1 1
DGO n 1 OracleCorporation 1 1
1] 20 40 &0 BOD ) 20 40 B0 BO 100 120




XR Standards clustering: focussing on 7 main topics VIRTUAL DIMENSION CENTER :

analysis on the right graphics software, CGl hardware: optics, haptics,
hand side shows XR acoustics, tracking, mobile
SDOs contributing with
IS0, IS0-EC IS0, I0HEC 73

own documents to R
certain XR fields.
It bgcomes further ers Il g
obvious that certain XR
toplcs.are.treated by scrr Jf 5 s [ 1
SDOs in different
number at total. ™ E ec N

cra | 3 cx [

ver || 3 ver [

NATO | 1 nato [N ¢
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Examples of XR standards: metrology
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DI BeasthStandadetalla don - Sinnd 201211

INTERNATIONAL ISO
STANDARD 17901-1
ety

Optics and photonics — Holography —
Part 1:

Methods of measuring diffraction
efficiency and associated optical
characteristics of holograms

Optique et photenique — Holographie —

Partie 1: Méthodes de mesurage de l'efficacité de diffraction et
caractéristiques optiques associes aux halogrammes

Reference number
150 17901-1:2015(E}

@IS0 2015

BEST BeuthSundardsCallection - Sand 202109

INTERNATIONAL ISO/IEC
STANDARD 23090-6

First edition
2021-06

Information technology — Coded
representation of immersive media —

Part 6:
Immersive media metrics

Reference number
ISO/IEC 23090-6:2021(E)

©150/IEC 2021

| This is a preview - diick here to buy the full publication ‘

IEC

.
&

INTERNATIONAL
STANDARD

IEC 62908-13-10

Edition 1.0 2016-11

(e

Touch and interactive displays -

Part 13-10: Reliability test of touch
test methods

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

isplays — Environmental durability

105 31.120

ISBN §76-2-8322-3795-3

Waming! Make sure that you obtained this

ion from an




Examples of XR standards: metrology
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BEST BeuthStandardsCollection - Stand 2016-11

DIN EN ISO 20685

=
z

ICS 13.180 Ersatz fiir
DIN EN ISO 20685:2006-02

3D-Scanverfahren fiir international kompatible anthropometrische
Datenbanken (1SO 20685:2010);

Deutsche Fassung EN 1SO 20685:2010

3-D scanning methadologies for internationally compatible anthropometric databases

(IS0 20685:2010);
German version EN I1SO 20685:2010

Méthodologies d'exploration tridimensionnelles pour les bases de données
anthropameétriques compatibles au plan international (ISO 20685:2010);
Version allemande EN I1SO 20685:2010

Gesamtumfang 25 Seiten

MNormenausschuss Ergonomie (NAErg) im DIN

nur mit Genehmigung des DIN Deutsches Institt fir Hormung e V.. Berin

©  DINDautsches Instiut fir Nommung «.¥. - Jede Art der Vervieliltgung. such suszugswe'se, Preisgruppe 13

gestatet. n

Nt S e S Ve Gt 075 B e e
L a

ETS| TR 126 929 V17.0.0 (2022-05)

&

TECHNICAL REPORT

5G;
QoE parameters and metrics relevant to the Virtual Reality (VR)
user experience
(3GPP TR 26.929 version 17.0.0 Release 17)

%056

A GLOBAL INITIATIVE

‘ This is a preview - click here to buy the full publication ‘

IEC 62629-62-11

INTERNATIONAL
STANDARD

3D display devices -
Part 62-11: Measurement methods for virtual-image type — Optical

INTERNATIONAL
ELECTROTEGHNMIGAL
COMMISSION

1C5 31.120; 31280 1SEN B78-2-5222-5006-T

‘Wamning! Make sure that you obtained this ion from an




Examples of XR standards

VIRTUAL DIMENSION CENTER

EST e sthRandantColict on - and EI54

DRAFT INTERNATIONAL STANDARD
ISO/IEC DIS 3721-1

I50/IEC]TC 1/5C24 Secretariat: BSI
Voting begins on: Votin g termin ates on:
2021-09-01 2021-11-24

Information technology — Computer graphics, image

processing and environmental data representation —
Information model for Mixed and Augmented Reality

Contents —

Part 1:
Core Objects and Attributes

ICS: 35.140

THIS DOCUMENT IS A DRAFT CIRCULATED
OR COMMBNT AND APFROVAL T [
THEREFORE SUBJECT TO CHANGE AND MAY
HOT BEHEFERREDTOAS AN DN SRNATIDNAL

FTAMDARDUNTIL FUBLITHED A5 SUCH
o TO TR SALISTION A5

N ApoaTH
MAONG  AERFANLE OB BIARTARL [Thlldncumrnlhdrmh!ed asrecelved fromthe committee secretariat, ]
TECHNDLOGICAL  COMMERCUAL  AND

NATIGNAL ASCULATION Relerenos it e

150/18C DIS 3721-1:2021(E)
SsciENTS OF TS DRAFT ARE mTTED
Yo M@ Wi THEW COMMENTS,
'NOTIFICATION OF ANY RELEVANT PATENT
BT B8 W1 THRY ARA WARE A T

PROVIDE SUPFORT VG DOCUMENTAL A0, ©150/1EC2021

WEST B st Shap il bet s - Siand 22300

INTERNATIONAL ISO/IEC
STANDARD 23488

First edition
2022-05

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)
Techno!ogi‘et de !'l‘nfon'nﬂﬁ9n - !l::ﬁgrﬂphde, traitement c{'l'mages
des données g it

et 2
d'ebjets/envirannements pour ['habillage @ partir d'images réelles
dans la réalité virtuelle /mixte et augmentée (VR/MAR)

Reference number

150/1EC 23488:2022(E)

@ IS0/IEC2022

:
£

INTERNATIONAL ISO
STANDARD 17901-1

First edition
2015-07-01

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
caractéristiques optiques associées aux hologrammes

Reference number

150 1790£-1:2 015(E)

© 150 2015
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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

MCORTH ATLANTIC TREATY SCIENCE AND TECHNOLOGY
ORGANIZATION ORGANIZATION

S

organizatio

ACI323(HFM-MSG-323TP/1038 www.sta nato int

Influencing factors on quality of experience for
virtual reality services

Recommendation ITU-T G.1035

STO TECHNICAL REPORT TR-HFM-MSG-323

Guidelines for Mitigating Cybersickness
in Virtual Reality Systems

(Guide d'atténuation du cybermalaise
dans les systémes de réalité virtuelle)

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

1
_%b;_
./
|

Published Cclober 2021

Distribution and Availability on Back Cover

3GPP TR 26.928 V17.0.0 (2022-04)

Technkal Report

3rd Generation Partnership Project;

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

(Release 17)

56 R

A GLOBAL INITIATIVE

The present dorum et has bens davelap 1 Partne dip Frojast (JOPP ™) md may be futhas sldiorated fos the pusposts of 30PF
The prasent do subject 10 ez epproval e v the IGPF Fuztoars und shall ot by mplemeted

Foa fi Lopa ‘witten 3GPF culy. T Basmen necapt y e of s Sprafioation
Epecificatans end Peparts for implen etein of tha JGPP ™ syen shouldbe abtaivad via the IGPP Orgareticoal Fartoass’ Publicnsions Offices




ETSI GS ARF 005 v1.1.1 zo22-09)

ETSIT___\\
- ‘\\B //\

GROUP SPECIFICATION

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 Ihe Augmented Reality Framework (ARF) ETSI IndJslly
Specification Group (1SG) and rapresents he views of those mambers who participated in this 1S
It does not neces sarlly represent the views of the entire ETSI mambership.

IEEE SA

STANDARDS
ASSOCIATION
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REPORT

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

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

Authared by

Dylan Fox
Isabel Guenette Tharnten

Chapter Leadlers

© 3022 I AR erghts resmrved

i Beniend 1: Hochachule Halbeonn, Doweloaded on Sepiomber 28 2022 a1 08:+:38 UTC fom EEE Xplore. Rosticions apely.
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IEEE STANDARDS ASSOCIATION e N QIEEE

IEEE Standard for Distributed
Interactive Simulation—
Application Protocols

IEEE Computer Society

Sponsored by the
SISO Standards Activity Committee

I;EE-E,;( Avenue IEEE Std 1278.1™-2012

New York, NY 10016-5997 (Revision of
USA IEEE Std 1278,1-1995)

19 December 2012

Authariaand Beonsod wse i 1o Hochschulo Malbrenn. Downioadod on Sepomber 262022 & 12:48.50 UTC from 1BEE X, Rostriciens Eply




Examples of XR standards

_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

~ November 2019

pnecan Matory
f'ﬁ "“& Consumer
Technology
Association”

VIRTUAL DIMENSION CENTER s

Consumer AL
Technology e

CTA Standard

Best Practices for Limited Mobility in XR

CTA-2095

May 2021




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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Working Group
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SC 24 Computer
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" processing and
Advisory environmental SC 24 WG 6:

Group 13: data
VR/AR/MR representation ggopt:{:;t:;d
Ibased Icr virtual reality
. . ' ) . ntegration
The International Organization for Standardization (ISO) Systems

is an independent, non-governmental organization, whose a7 SC24 WG 7:
or mage

members consist of various national standardization Education Ad processing and
bodies. As of 2022, there are 167 members who represent tloc Group interchange
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, et
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,

SC24 WG 8:
Environmental
representation

SC24 WG 9:
Mixed and

1Sofi(d|

agriculture, and healthcare. The Moving Picture Experts SC29/WG 7: Augmented

. . . MPEG 3D lity (MAR
Group (MPEG) is a group of experts dealing with the graphics and IIFIRATION TRy STanee e
standardization of video compression and related areas, haptics coding O

model

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 SC 29 Coding SC 24 WG 10:

. . A of audio, Representatio
meets three or four times a year for five-day meetings. picture, nand
. . . multimedia visualization of
About 350 experts from 200 companies and organizations and information
. .. . . hypermedia for systems
from 20 countries participate in these meetings, the MPEG information integration

meetings. MPEG is part of ISO/IEC JTC1/5C29. oC 28 W 9 e 24 WG 11

Augmented Health, safety,
Reality security, and
Continuum usability of
Concepts and SC 24 JWG 12 augmented
Reference SC_24 JWG 16 (with ISO/IEC and virtual
Model with ISO/TC JTC 1/5C 36): reality
VR/AR/MR
based ICT
Integration
Systems

184/SC 4 and
1SO/TC 171/SC
2: Formats for
visualization



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.

VIRTUAL DIMENSION CENTER
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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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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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VIRTUAL DIMENSION CENTER %

DIN-NA 043-01-24 AA ,,Metaverse und Extended Reality” is the German mirror committee to

==
ISO/IEC JTC 1/SC 24 “Computer graphics, image processing and environmental data representation”

ISO/IEC JTC 1/SC 24 consists of the following groups:

WG 6 — Augmented Reality Continuum Presentation and Exchange

WG 7 - Image Processing and Interchange

WG 8 — Environmental Representation

WG 9 — Augmented Reality Continuum Concepts and Reference Model

WG 10 — Representation and Visualization of Information for Systems Integration

WG 11 — Health, Safety, Security and Usability of Augmented and Virtual Reality (AR/VR)
JWG 12 — VR/AR/MR based ICT Integration Systems

JWG 16 — Formats for Visualization and Other Derived Forms of Product Data

CAG — Chair’s Advisory Group

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)




AN

ISO

v

1. ISO/IEC PWI 23620-2 Information technology - VR/AR/MR
based information systems for learning, education, and training
— VR/AR/MR based information systems for learning, education
and training — Part 2: Reference model

2. ISO/IEC PWI 23620-4 Information technology - VR/AR/MR
based information systems for learning, education, and training
— VR/AR/MR based information systems for learning, education
and training — Part 4: Virtual human model

3. ISO/IEC PWI 26952 Information technology — Use cases
and design guidelines for VR/AR/MR based learning, education
and training

4. ISO/IEC PWI 26951 Computer graphics, image processing
and environmental data representation — Metaverse — Visual
security in the metaverse

5. ISO/IEC PWI 24931-2 Information Technology — Metaverse
— Part 2: Framework and architecture

7.

8.

10.

11.

12.

13.
14.
15.

VIRTUAL DIMENSION CENTER %

ISO/IEC JTC 1/SC 24 is responsible for 96 published documents
ISO/IEC JTC 1/SC 24 has 15 active work items and 15 preliminary work items:

ISO/IEC PWI 24931-3
Part 3: Use cases

ISO/IEC PWI 24931-4
Part 4: Reference model
ISO/IEC PWI 24931-5
Part 5: Information mode
ISO/IEC PWI 24931-6 Information Technology — Metaverse —
Part 6: Metaverse governance

ISO/IEC PWI 23620-3 VR/AR/MR based information systems for
learning, education and training — Part 3: Virtual environment
model

ISO/IEC PWI 23554 Computer graphics, image processing and
environmental data representation - Privacy Policy Requirements in
Modelling and Simulation Environments

ISO/IEC PWI 23546 Environmental Data Visualization

ISO/IEC PWI 23457 Big Data Visualization

ISO/IEC PWI 22626 Motion capture

Information Technology — Metaverse —
Information Technology — Metaverse —

Information Technology — Metaverse —

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)
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ISO activities: WG06 Computer Graphics & Virtual Reality

topics / activities:
= \WG6 mirrors the activities of the Web3D consortium

= \Web3D Consortium Liaison and WG6 Convenor: Don Brutzman

projects:

Reference stage type Document title WG Current stage

ISO/IEC CD 19775-2 CD Information technology — Computer graphics, image processing and environmental data WG 6 30.60
representation — Extensible 3D (X3D) — Part 2: Scene access interface (SAl)

ISO/IEC PWI 22626 PWI Motion capture WG 6 00.00

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)




VIRTUAL DIMENSION CENTER %

-~ SO activities: WG07 - Image Processing and Interchange

ISO

=l topics / activities:
" image formats (2D, 3D, volumetric), compression and encoding methods, image interchange
standards, metadata integration, compatibility between systems

projects:

Reference stage type Document title WG stage
ISO/IEC AWI 24940 AWI  Information technology — Computer vision — Terminology WG7 20.00
ISO/IEC PRF 12087-5 PRF Information technology — Image Processing and Interchange (IPl) Functional specification — Part5: WG 7 50.00

Basic Image Interchange Format (BIIF)

ISO activities: WG08 — Environmental Representation

topics / activities:
=  modeling real or virtual environments, geospatial and terrain data standards, representation of
physical spaces, data structures for simulation and VR, interoperability of environmental models

projects:

Reference stage type Document title WG stage
ISO/IEC AWI 18024-5 AWI Information technology — SEDRIS language bindings — Part 5: C ++ WG8 20.00
ISO/IEC 18026 Information technology — Spatial Reference Model (SRM) WG8 60.00

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)
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-~ SO activities: WG09 MAR continuum concepts & reference model

ISO

=l tODiCS / activities:

= Basics, terms, definitions, use cases, business models for MAR

projects:

Reference stage type Document title WG Current stage

ISO/IEC AWI 18038-2 AWI Computer graphics, image processing and environmental representation — Sensor WG9 20.00
representation in mixed and augmented reality — Part 2: Information model

ISO/IEC AWI 25768 AWI Information technology — Computer graphics, image processing and environmental data WG9 20.00
representation — Augmented mutual space representation for remote collaboration

ISO/IEC AWI 25767 AWI Information technology — Computer graphics, image processing and environmental data WG9 20.00
representation — Bare-face representation of XR glasses wearers for communication

ISO/IEC DIS 21134 DIS Information technology — Computer graphics, image processing and environmental data WG9 40.20
representation — Benchmarking of integrated indoor localization and tracking methods
using dead reckoning

ISO/IEC DTR 16088 DTR Information technology — Computer graphics, image processing and environmental WG9 50.20
representation — Constructs for visual positioning systems in mixed and augmented reality
(MAR)

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)
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ISO activities: WG10 Representation and Visualization of Information for Systems Integration

topics / activities:

= visual representation of complex systems, standards for integrating visual and data models, support for decision-
making systems, semantic and syntactic interoperability, visualization in command, control, and simulation

projects:
Reference stage Document title WG stage
type
ISO/IEC PWI 26951 PWI Computer graphics, image processing and environmental data representation — Metaverse — Visual WG 10  00.00
security in the metaverse

ISO/IEC DIS 24931-1 DIS Information Technology — Metaverse — Part 1: Concepts, definitions and terminology WG 10 40.00
ISO/IEC PWI24931-2 PWI Information Technology — Metaverse — Part 2: Framework and architecture WG 10 00.00
ISO/IEC PWI 24931-3 PWI Information Technology — Metaverse — Part 3: Use cases WG 10 00.00
ISO/IEC PWI 24931-4 PWI Information Technology — Metaverse — Part 4: Reference model WG 10 00.00
ISO/IEC PWI 24931-5 PWI Information Technology — Metaverse — Part 5: Information mode WG 10 00.00
ISO/IEC PWI 24931-6 PWI Information Technology — Metaverse — Part 6: Metaverse governance WG 10 00.00
ISO/IEC PWI 23546 PWI Environmental Data Visualization WG 10 00.00
ISO/IEC PWI 23457 PWI Big Data Visualization WG 10 00.00
ISO/IEC DIS 20538 DIS Information technology — Computer Graphics, image processing and environmental data WG 10 40.00

representation — Human information data model for VR-based smart cities

7 Prof.-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsflhrer Virtual Dimension Center (VDC)



VIRTUAL DIMENSION CENTER %

ISO activities: WG11 Health Safety Security Usability of AR and VR

topics / activities:
= |SO/IEC 5927:2024 Computer graphics, image processing and environmental data representation - Augmented
and virtual reality safety — Guidance on safe immersion, set up and usage

projects:

Reference stage type Document title WG stage
ISO/IEC AWI AWI Computer graphics, image processing and environmental data representation - User Experience Design WG 11 20.00
23595 in AR/MR/VR

ISO/IEC PWI 23554 PWI Computer graphics, image processing and environmental data representation - Privacy Policy WG 11 00.00

Requirements in Modelling and Simulation Environments

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)
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oo~ SO activities: JWG 12 VRARMR based ICT Integration Systems standards

ISO

vl topics / activities:

= VAR based learning: Information modeling, Terminology and concepts

projects:
Reference stage Document title WG stage
type
ISO/IEC DIS 9234 DIS Information technology — Information modelling for VR/AR/MR based learning, education and training JIWG-12 40.60
systems
ISO/IEC NP 25689 NP Information technology — Use case classification for VR/AR/MR based learning, education and training JWG-12 10.60

ISO/IEC PWI 23620-2 PWI Information technology - VR/AR/MR based information systems for learning, education, and training — JWG-12 00.00
VR/AR/MR based information systems for learning, education and training — Part 2: Reference model

ISO/IEC PWI 23620-4 PWI Information technology - VR/AR/MR based information systems for learning, education, and training — JWG-12 00.00
VR/AR/MR based information systems for learning, education and training — Part 4: Virtual human
model

ISO/IEC PWI 26952 PWI Information technology — Use cases and design guidelines for VR/AR/MR based learning, education  JWG-12 00.00
and training

ISO/IEC CD 23620-1 CD Information technology - VR/AR/MR based information systems for learning, education, and training — JWG-12 30.60
VR/AR/MR based information systems for learning, education, and training — Part 1: Terminology and
concepts

ISO/IEC PWI 23620-3 PWI VR/AR/MR based information systems for learning, education and training — Part 3: Virtual JWG-12 00.00
environment model
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AN .
1ied  1SO (JTC1 SC24 and further) work in progress

©CeNOGOAWN=

ISO 3151-2 Visualization elements of PLM-MES interface. Part 2: 3D error feedback in heavy industry

ISO, IEC 4932 Information technology — Learning, education and training — Access For All Metadata: Accessibility Core Properties

ISO 5087-3 Information technology - City data model - Part 3: Service level concepts - Transportation planning

ISO, IEC 5087-4 Information technology - City data model - Part 4: Service level concepts for public health emergencies

ISO, IEC 9234 Information technology — Information modelling for VR AR MR based education and training systems

ISO/IEC JTC1 SC24 9234 Information technology - Information modelling for VR AR MR based learning, education and training systems

ISO 9241-161 Ergonomics of human-system interaction - Part 161: Guidance on visual user-interface elements (ISO 9241-161:2016); German version EN 1ISO 9241-161:2016

ISO 9241-313 Ergonomics of human-system interaction — Part 313: Optical measurement methods for reflective displays

ISO 9241-382 Ergonomics of human-system interaction - Part 382: General requirements for reducing undesirable biomedical effects during visual interactive tasks using head-mounted displays

ISO 9241-391 Ergonomics of human-system interaction — Part 391: Requirements, analysis and compliance test methods for the reduction of photosensitive seizures

ISO, IEC 11034 Information technology - Cloud computing - Trustworthiness in cloud computing

ISO/IEC JTC1 SC24 11072 Information technology - Computer graphics - Computer Graphics Reference Model

ISO/IEC JTC1 SC24 12089 Information technology - Computer graphics and image processing - Encoding for the Image Interchange Facility (11F)

ISO, IEC 16088 Constructs for visual positioning systems in mixed and augmented reality (MAR)

ISO, IEC 16248 Information technology - Learning, education, and training - Access-for-All (AfA) cognitive and learning difficulties access to resource content (AfA-cognition-terms)

ISO 16551 Health informatics — Reference model for VR based clinical practice simulation

ISO/IEC JTC1 SC24 18026 Information technology - Spatial Reference Model (SRM)

ISO 19135 Geographic information — Procedures for item registration

ISO, IEC 19274 Information technology — Cloud computing and distributed platforms — Networking in cloud computing and edge computing

ISO, IEC 20151 Information technology — Cloud computing and distributed platforms — Dataspace concepts and characteristics

ISO, IEC 20538 Human Information Data Model for 3D Virtual Smart Cities

ISO, IEC 20996 Information technology - Cloud computing - Cloud service customer business continuity and resilience

ISO, IEC 21134 Benchmarking of integrated indoor localization and tracking methods using dead reckoning

ISO/IEC JTC1 SC24 22626 Motion capture

ISO/IEC JTC1 SC24 23457 Big Data Visualization

ISO/IEC JTC1 SC24 23546 Environmental Data Visualization

ISO/IEC JTC1 SC24 23554 Privacy Policy Requirements in Modelling and Simulation Environments

ISO, IEC 23595 User Experience Design in AR VR MR

ISO/IEC JTC1 SC24 23884 Material property and parameter representation for model-based haptic simulation of objects in virtual, mixed and augmented reality

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)
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50.
51.
52.
53.

54.
55.

ISO/IEC JTC1 SC24 24940 Information technology - Computer vision --Terminology

ISO/IEC JTC1 SC24 26951 Computer graphics, image processing and environmental data representation - Metaverse - Visual security in the metaverse

ISO/IEC JTC1 SC24 26952 Computer graphics, image processing and environmental data representation - Use cases and design guidelines for VR AR MR based learning, education and
training

ISO 10303-1856 Industrial automation systems and integration - Product data representation and exchange. Part 1856: Annotated 3d model equivalence triangulated shape module

ISO 10303-1857 Industrial automation systems and integration - Product data representation and exchange. Part 1857: Annotated 3d model equivalence display attribute module

ISO 10303-81 Express Query (EXPRESS-Q) Language Specification

ISO/IEC JTC1 SC24 12087-5 Information technology - Image Processing and Interchange (IPI) Functional specification - Part 5: Basic Image Interchange Format (BIIF)

ISO, IEC 18024-5 SEDRIS language bindings - Part 5: C++

ISO/IEC JTC1 SC24 18038-2 Computer graphics, image processing and environmental representation - Sensor representation in mixed and augmented reality - Part 2: Information model
ISO/IEC JTC1 SC24 18042-5 Computer graphics, image processing and environmental data representation - Spatial reference model (SRM) language bindings - Part 5: C++

ISO 18126.2 Taxonomy and classification for smart contracts

ISO/IEC JTC1 SC24 19774-1 Information technology - Computer graphics, image processing and environmental data representation - Part 1: Humanoid animation (HAnim) architecture
ISO/IEC JTC1 SC24 19774-2 Information technology - Computer graphics, image processing and environmental data representation - Part 2: Humanoid animation (HAnim) motion data
animation

ISO/IEC JTC1 SC24 19775-2 Information technology - Computer graphics and image processing - Extensible 3D (X3D) language bindings - Part 2: Scene access interface (SAl)

ISO/IEC JTC1 SC24 19777-1 Information technology - Computer graphics and image processing - Extensible 3D (X3D) language bindings - Part 1: ECMAScript

ISO/IEC JTC1 SC24 19777-2 Information technology - Computer graphics and image processing - Extensible 3D (X3D) language bindings - Part 2: Java

ISO/IEC JTC1 SC24 19777-3 Information technology - Computer graphics and image processing - Extensible 3D (X3D) language bindings - Part 3: C

ISO/IEC JTC1 SC24 19777-4 Information technology - Computer graphics and image processing - Extensible 3D (X3D) language bindings - Part 4: Part 4 - C++

ISO/IEC JTC1 SC24 19777-5 Information technology - Computer graphics and image processing - Extensible 3D (X3D) language bindings - Part 5: Part 5 - C#

ISO, IEC 20016-1 Information technology for learning, education and training — Language accessibility and human interface equivalencies (HIEs) in e-learning applications - Part 1: Framework
and reference model for semantic interoperabiity

ISO 20435.2 A Framework for Representing Physical Assets using Tokens

ISO, IEC 23090-1 Information technology — Coded representation of immersive media — Part 1: Architectures for immersive media

ISO, IEC 23090-11.2 Information technology — Coded representation of immersive media. Part 11: Network-based media processing implementation guidelines

ISO, IEC 23090-18/CD Amd 2 Information technology — Coded representation of immersive media — Part 18: Carriage of geometry-based point cloud compression data — Amendment 2:
Point reliability indication and other improvements

ISO, IEC 23090-23 Information technology — Coded representation of immersive media. Part 23: Conformance and reference software for MPEG immersive video

ISO, IEC 23090-24 Information technology — Coded representation of immersive media — Part 24: Conformance and reference software for scene description

—_—
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ISO, IEC 23090-24 Part 24: Conformance and reference software for scene description — Amendment 1: Conformance and reference software for scene description on haptics, augmented

reality, avatar integration, interactivity and lighting

ISO, IEC 23090-26 Information technology — Coded representation of immersive media — Part 26:

Conformance and reference software for carriage of geometry-based point cloud

compression data

ISO, IEC 23090-27 Information technology — Coded representation of immersive media — Part 27:

Media, renderers, and game engines for render-based systems and applications

ISO, IEC 23090-28 Information technology — Coded representation of immersive media — Part 28:

Efficient 3D graphics media representation for render-based systems and applications

ISO, IEC 23090-29 Information technology — Coded representation of immersive media — Part 29:

Video-based dynamic mesh coding (V-DMC)

ISO, IEC 23090-30 Information technology — Coded representation of immersive media — Part 30:

Low latency, low complexity LiDAR coding

ISO, IEC 23090-32 Information technology — Coded representation of immersive media — Part 32:

Carriage of haptics data

ISO, IEC 23090-39 Information technology — Coded representation of immersive media — Part 39:

Avatar Representation Format

ISO, IEC 23090-5 DIS Information technology — Coded representation of immersive media. Part 5: Visual volumetric video-based coding (V3C) and video-based point cloud compression (V-

PCC)
ISO 23353.3 Blockchain and distributed ledger technologies - Auditing Guidelines

ISO 23516.3 Blockchain and Distributed Ledger Technology - Interoperability Framework

ISO, IEC 23620-1 VR AR MR based information systems for learning, education, and training — Part 1: Terminology and Concepts

ISO/IEC JTC1 SC24 23620-2 VR AR MR based information systems for learning, education and training - Part 2: Reference model

ISO/IEC JTC1 SC24 23620-3 VR AR MR based information systems for learning, education and training - Part 3: Virtual environment model

ISO/IEC JTC1 SC24 23620-4 VR AR MR based information systems for learning, education and training - Part 4: Virtual human model

ISO/IEC JTC1 SC24 24931-1 Computer graphics, image processing and environmental data representation - Metaverse - Part 1: Concepts, definitions and terminology

ISO/IEC JTC1 SC24 24931-2 Computer graphics, image processing and environmental data representation - Metaverse - Part 2: Framework and architecture

ISO/IEC JTC1 SC24 24931-3 Computer graphics, image processing and environmental data representation - Metaverse - Part 3: Use cases

ISO/IEC JTC1 SC24 24931-4 Computer graphics, image processing and environmental data representation - Metaverse - Part 4: Reference model

ISO/IEC JTC1 SC24 24931-5 Computer graphics, image processing and environmental data representation - Metaverse - Part 5: Information model

ISO/IEC JTC1 SC24 24931-6 Computer graphics, image processing and environmental data representation - Metaverse - Part 6: Metaverse governance

ISO, IEC 25005-1 Information technology - Data use in smart cities - Part 1: Framework

ISO, IEC 25005-2 Information technology - Data use in smart cities - Part 2: Use case analysis and common considerations

ISO, IEC 25005-3 Information technology - Data use in smart cities - Part 3: Measurement, evaluation and reporting

ISO, IEC 27091.3 Cybersecurity and Privacy - Artificial Intelligence - Privacy Protection

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)




standardization that can be used in the
complete an all-encompassing range of

metaverse areas. This document includes

discussions of:

JTC 1 technologies for the metaverse
Metaverse service areas

Standards required for the Metaverse
JTC 1 standards and projects for the
Metaverse

JTC 1 governance for the Metaverse
JTC 1 strategies for the Metaverse
Further JTC 1 standards development
for the Metaverse

Download unter:

https://jtclinfo.org/slug/jtc-1-technology-

trend-report-on-metaverse/
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What'’s further interesting?

2022 2023 2024 : 2025 - ) 2026
MPEG meeting: 137 138 139 40 141 142 143 144 145 ;MTJ 147 148 14,9 150 ‘151 152 153

Many SDF)s F)u blish : - & Do A :
standardization roadmaps. : - e -

H MPEG Immersive Video v.2 4 5
Th ese road ma pS p rOVid e an Dynamic Mesh éompression . ] : v . ‘ M d -
exce”entr combined perspeCtive ‘ Geometry PCCvz(advanced compression tools) — - e I a
on many topics and their Compression of LIDAR - i C o d | n :
Corresponding timelines. " Feature-rich variable colc\:urfon;s : . : - o g s

. . Video Codi f"E Machi
This could well help to find a s B
Haptics v.2

good starting point for an . Camiaguof HapiEs %
‘ Open Font Format V.5 s 3

engagement' " E . Green metadata v.3 q ; '

. : edundant Encodlng and Paé

Exam p|e on the I’Ight ha n d S|d e: Omnlﬂdlrectlonal MediA Format (OMAF) — Server Side Dynamchdaptatls —- . S yst e m S

the M PEG roa d ma p Immersive Multi- User Interactivity

i Scene Description with Advanced Interactivity H - d T I
Video Decodlng Interface { i ;S - ‘ a n oo S

Delivery of SDoF Media

Holographic media to renderers _ ’

DASH v.6 Ty ‘
File Format (ISOBMFF) v.g -
CMAF v.3

Beyond

Decentralized Media Rights

NNCfo

Genome Compreséion v.2 } : babilitieca iR M ed I a
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Standardization Strategies: roadmaps

Example here: the OGC (Open Geospatial Consortium) roadmap

OGC Standards Roadmap

Progress of Official OGC Standards &8 & Community Standards 2021-05-27

L

Proposed Standards

& Abstract Spec Topic 0 04084 EED OGC API - Goverages

(EEB Abstract Spec Topic 2 - Referencing by Coordinates 15005 EED OGC APl - Environmental Data Retrieval 1905

@EB Abstract Spec Topic 20 - Observations, Measurements and Samples 20052 (0] EED OGC AP - Features - Part 1: Core 17-068

E® Abstract Spec Topic 21 - DEGS v. 2.0 20.040 @EB 0GG API - Features - Part 2: C system by 18055

@ED Abstract Spec Topic 22 - Tiling 1s.014 EE® OGC API - Features - Part 3: Filtering and the Common Query Language (CQL) 18678

EED Abstract Spec Topic & - Schema for coverage geometry and functions @ED OGC API - Features - Part 4: Create, Replace, Update and Delete 20.002

@3 cpB 1.2 v =D OGC AP - Features - Part 5: OpenAP! 3.1

G=B CDB 2.0 @D OGC APl - Maps

=B CityGML 3.0 = @EB 0GC APl - Processes (0]

CityJSON @EB 0GG API - Records

&3 Common Object Model Container SWG @ @ED OGC API - Styles

= gl Schema - idCoverage 1.1 1808318 C EED OGC AP - Tiles (9]

@E® EO Extension for OpenSearch 130260 B2 8 OpenFlight 16.0
=D EO Product Metadata GeoJ SON/JSON-LD Encoding 17:00 @EB Opensearch GecJ SON/JSON-LD Response Encoding 17047
(EED GeoAP] 0g.083r8 @ED PipelineML 18073
GED GeoPackage 1.3 12123115 [+ ~ ] (v - I ] [ v] @E® Semantic Sensor Network Ontology 16078
CESD GeoPose CED SensorML 2.1 12-00r1
GEB GeoTIFF 1a.00s @@EB SensorThings API 1.1 - Part 1 12085 (0]
GED GroundwaterML2 v2.3 19.013 (@] @EB symbology Conceptual Model: Core 18.057
@EB HDF5 Gore 18.043 @ED Time Ontology in OWL 15.071
IMDE 1g-088 @D TimeseriesML 1.3 150425 |
GEB IndoorGML 1.1 19011 @@=3 Two Dimensional Tile Matrix Set 17-0s3
(EED MetOcean Profile and Extensions to WCS 2.1 15.045, 15 @ED Well Known Text of C Systems 12010

=D Moving Features Encoding Extension - JSON 19045 zarr

{EB OGC API - Common 19-072 (0]




Virtual world requirements Standardisation initiative

Sta n d d rd |zat ion Strateg I1€s 1. Representation and exchange of three- = Graphics Language Transmission VIRTUAL DIMENSION CENTER

dimensional data assets Format - gITF (Khronos Group)
GL Binary - GLB (Khronos Group)

. . Universal Scene Description - USD
What'’s further interesting? (Pixar)

COLLAborative Design Activity -
COLLADA (Khranios Group)

Some SDOs and more often = Virtual Reality Modeling Lanquage -

consultants and policy makers VLM

publish standardization 2. Cross-platform data/asset exchange = MPEG-V

requirements. APis = Khronos 3D Cormimerce

These requirement analyses 3. Exterded reality (XR), including vitual = OpenXR (Khroros groun)

could provide a valuable starting reality (VR), augmentedreality AR)ard 5 gpenvR (vaive cororation)

. . mixed reality (MR) APis and SOK WebXR (W3C grouns)

point to start own initiatives . oo

together with an SDO. 4, Realivirtual world integration, including = GeoPose (Open Geosaatial _ o
positioning and orientation in 30 and 4D Consortiurm - 0GC) Standards requirements from initiative paper
space .Next Generation Virtual Worlds*“

(European Commission, July 2023)

S. Avatars/characters interogerability = Avatar APl (ReadyPlayerMe)

HAnirn (Hurnanoid Animation)
= VRM (Khronos Group)

Decentralised ldentifier - DID
OpenlD Coninect - 0IDC

OAuth 20

= [nterPlanetary File Systern - IPFS

6. Identity, cybersecurity and privacy
presenvation

7. Networking protocols

Hypersnace Modeling Language -
HSML

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

(Adobe Systerns)
= Dublin Core




Standardization Strategies: global view

' STATES. ,

« 3

STRATEGY,

apan and Industrial Standards
2017

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

EN

Deutsche

LY Normungsstrategie

Mit Normung
Zukunft
gestalten!

e
supporting the EU’s leading position as a *"““"*“"* MR = Vs

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" will be rleased

ece

///.\\\
Ny

Policy Objective & Strategy

VIRTUAL DIMENSION CENTER

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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Setting standards in China, Europe and the US 43
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dri a structured, a loose, market-driven
a state-driven process market-driven process process
- Private industries National SDOs European_S00s Industey ansociations
N o 7 @@%% ~.BL
i se—B =5 ey
ST se 8 || ~
Coordinated by the Private industry actors coordinate oarg:nT;:;::rsd;?stvﬁl?rﬁénues?:y
Standardization Administration of largely under the auspices of ABSOEANONE: Sat Standands for their
China (SAC), which lies under the non-governmental standards ihdsties 1 t’he spirit of competition
State Administration for Market development organizations (SDOs) at P P '
Regulation (SAMR), an arm of the the national and European level. The American National Standards
State Council. : , Institute (ANSI) represents US interests
This process typically respects a at the international level but plays a
clear hierarchy. comparatively limited role.

. Notes ge I'lir, Ifri, January 2020

Source: John Seaman, “China and the New of

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

ISO secretariats IEC secretariats
2011 W 2021 2012 W 2021
130 34

Germany 132 3%
117 24
u.S. 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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= 3s cross-cutting technology, XR standardization is scattered
among many organizations: thus hard to get an overview.

" individuals and companies are apparently not totally aware

NORMEN SPEZIFIKATION SO STANDARD .

REGULARIEN EG = LEITLINIE

of what’s on the table; lack of tech transfer £t STANDARD . "NORM remeuny Ny
: . ) QUALITAETSSTANDARD éi:ﬁﬁéﬁé?«&"ﬁiﬁi%a
= state support could be an idea, the national approaches N.ST'NDUSTR'ESTANDARD'TU S0 NORMeyorn g

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

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

=> let’s use them and extend them, engage!
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Q  search database
A free, online accessible database for the entire
. . type e SDO v status % year W tags ~ " Defaultor... ™
XR community with references to
., . . . standard (industry) X specification X 3GPP X published X - o )
= 1.500 XR standards, specifications, guidelines O3 applications: geo & constuctior
and recommendations o _ [ applications: health
identifier  title English Prog - o . .
| 350 Standa rdization Working grou ps — SR :(:I;:;R V"lrtt;.a! R.eality(VRJ profiles for streaming type (] applications: marketing
- “_::: : Lo statt M applications: others
= 140 SDOs . -
te?gs (] augmented reality
They are qualified (by tags) and with a searchable 19¢ (] auralisation / audio / acoustics
. . ) . n e 3GPPTR Virtual Reality (VR) streaming audio; type
description. The group’s entry further comprises TS 26818 Characrizaion st et o L basics /terms
the organizing/leading SDO and a link to this e ———
resource in the WWW. sy
S 3GPPTR Mobile stereoscopic 3D video type: specification
Please support by adding standards and SDOs. g s gl
year: 2022
tags:.graphics software / algorithms,
We may offer database as an iFrame for mae
. . . ) . i 3GPPTR Virtual Reality (VR) media services over type: specification
interested organizations’ websites. TTUTE aeot8 3o satus: published
year: 2022
tags: communication / interoperability,
virtual reality, mobile XR




XR & metaverse standards database / register

search for actual standards

= example: search for published standard from ANSI and

CTA

type

seandad |industrgl 5

seprch database

SDO

idantifiar

ANSLCTA
2085

AMSICTA
2087

AMNSI/HFES

100-2007

CTA 2095

CTAZ103

stanciard lafficinll ¥

status tags

titla English

Definitians and Characteristics for VR Video and
VR Images

Recommendations and Best Practices tor
Connaction and Use of Accessorias far KR
Tachnalogias

Human Fagtors Enginaaring of Camputar
Workstations

Bast Practices for Limitad Maobility in X

Bt Practices for Diversity in XR

tachicel rapart 3 ANST % (T

% Default order o

auslishad fz=ztal

Properties

tyme: stomdard (officlall

nhie pubilivhad

yoar: 2009

tags: bastcs / verms, virtual reality, graphics software /
algarithns

type: standard (officlal)

status: published

year 2019

Lags: XR managomeat, virtuad reality, sugmentod roality,
wrgamomics ¢ unability, other XR hardwars, spplications:
athers

by dtandard [elficial)
status: published

year: 2007

e I3 oy £ unaksility,

graphics kardware / optics ! displays

type atandand (intdustey)

SAahie: pubilivhed

year: 2027

tage: XR ien ! athics | g "
wirtual reality, sugmented reslity, user sxperisnce (UX) /7 user
Intorace desigm (LD

type standard (industey)
stabus: pubiished

search for recommendations
= example: search for recommendations on regulation /

ethics / governance

Ll saarch database

type i rle] status

recommiendasion / gudsine X

identifier

N ConnectSafely MV E Parents

Council of the European Union Metaverse

ke Cyber-KR Coalition Cybaer XR-2020-1.0

= Ewropsan Parliament Mataverse

togulnion { BEIE § governance X

tags

title English

Metaverse and Virtual Reality Safety Tips
Tor Parents

Metaverse - Vinual Woeld, Real
Challenges

Immersiva Tachnalagy Standards far
accesaibility, inclusion, ethics, and safety

Metavarse Opponunitias, risks and
policy implications
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% Defsult order

Propeies

tyoe: recommuend ation |
guidaling

tatis published

rags: regulation § ethics /

gawarnancs, applications:
entertalnment / culture

tyoe: recommend ation |
guldaling

status: published

e 2022

tags: KR mansgament,
rogulation { athics /
governance, vistual reality.
augmented reallty

by ragain e Mian |
guidsline

stabus: pubfithed

s 2020

eape: regulntion / ethics /
gawernance

by ragammand atian | m
guideline
status; published

yrar 2022

tags: KR management,
reguiation / ethics /
govarnancs, vimsal raality,




XR & metaverse standards database / register

search for upcoming standards

= example: search for standards with status “draft” or “work in
progress” in the field of graphics hardware / optics / displays

Q0 ‘raarchdatabass

Ly sDo slatus lags

seetilication 3 swndardindusryl ¥ -swodard{cicall X deft X woskin pragress

graphees hardiare {opbics £ dsplays %

identifier title English

IEC 626291~ future IEC/TR 6§26279-1-3 ED1: 3D display devices - Part 1-3:
& 3 Depth perception and determination of the position of 30

ohject on the non-physical sereen

Mo

IEC 62629-1- 3D display devices - Part 1-3: Depth perception and
& IEM determination of the position of 3D object on tha nan-physical
m screen

IEC 62629- 3D Display devices - Measurement methed of plane-
& 502-1 symmetrical real image forming optics for aerial display
o

IEC 62629 3D Display devices - Part 52-1: Fundamental measurement
& 52-1ED1 methods of aerial display - Optical
e

IEC 62629 A0 display devices - Measurement methods for virual-image
& &2-12ED1 type - Image Quality
WnRK

i Default order

Proparties

type: standand (official)

status wark in progress

tags: interaction § patterns, graphics hardware
Joptics / displays

ED

type: standard (official) Dbty
stalus work in progress
tage; graphics hardwars / optics | displays

fype: standard (atficial)

status: wark in progress

year: 2023

iags: evaluation { canformity, graphics
hardware / optics [ displays

type: standard (edficial)
status: wark in progress
y=ar: 3034

taga: evaluation / conformity, graphics
hardware / opties / displays

type: standard [ebficial)
status: wark in progress
year: 3034
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search for SDOs and working groups

example: search for standards development organizations (SDOs)
and working groups in the field of education and engineering

-

EA

E)ASAM

| ¥

2l 2 2
Z pd pd

warking graug

AREA

ASAM

BDCG
Simulation

DIN Wark

Innovation

DIN 4.0

DN MNiA

ETSI I5G-ARF

Simulation and Training Working
Group

Innauative world of wark

Inchustry 4.0

Information Technology and
Applications (NIA]

Industry Specification Groun {15G)

status v tags % Dafault nrder
sppicantns aduczban/ minng X spalicabons:deaign engmeerng X Hasata

title English Properties
Interoperability and Standards type: $DO m
program year: 2013

rags KR f raaliny,

applications: education / training, applications: design { angineering,

Heati applieati

Aszociation for Standardization of fype: 500
Automation and Maasuring (e 100R
Systerns tans evaluntion ! i | it

applications: design / enginearing

typon working group
tage applications: education { training

Eypoa: wasrking group
tage applicationg: sducation / training, spplications: dacign /

e el callaboration, applicat! others

typu: wrking group
rags: applications: design / engineering, applications: athars

by working group

tage applications: educatian | raining, applications: dasign /
engineering, applications: health, applications: assistance, applications:
callabaration, marketing, '
culture, spplications: geo & censtuction, applisations: athars

type: werking group Cataily



standICT.eu: calls each 3 months

TIMELINE OF NEXT OPEN CALLS |

!‘f B e b AP i ) \r | & Apr-Jun 2025
} » <

6th Open Call \ | 7" Open Call gt Open Call f 9t Open Call

¢

StandICT.eu will provide € 2,925,000 of crucial funding to
support the participation of European standardisation
specialists in key international and global SDOs. Through
nine open calls this funding will enable the specialists to
contribute to and help create a fully integrated European
Standardisation Ecosystem, thereby strengthening Europe's
position in global standardisation initiatives.

Topics list:

e Web 4.0 and virtual worlds

VIRTUAL DIMENSION CENTER s

Three types of proposals can be funded under the StandICT.eu 2026 Open Calls, as
shown below

Proposal type: LT — Long term contribution (with travel option)

Description: Contribution to ongoing standards development as a chair, convener,
rapporteur or member of an SDO WG. E.g. comments on standards development
and drafts, attending meetings also as an observer, paying membership fees.

Maximum Contract Duration: 6 months
Funding Range: Up to €10,000
Proposal type: ST — Short-Term contributions (with travel option)

Description: Contribution to standards documentation e.g. liaison to WG,
comments on standards drafts, participation at meeting paying membership or
registration fees.

Maximum Contract Duration: 3 months
Funding Range: Up to €5,000
Proposal type: OS — One-Shot contributions

Description: Support to ensure participation at workshop or event (e.g., participant,
observer, presentation)

Maximum Contract Duration: 3 months
Funding Range: Up to €3,000

Please do note that the maximum funding requested per proposal cannot exceed
that indicated for the respective type of application (LT, ST, OT), nor can the
duration exceed that indicated.

Prof-Dr-Ing. Dipl.-Kfm. Christoph Runde - Geschaftsfihrer Virtual Dimension Center (VDC)
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,Without standards,
there can be no improvement.”

Ono Taiichi

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

XR Standardization

‘© Kompetenzzentrum Virtuelle.Realitat.und Kooperatives Engineering w. V. — Virtual Dimension Center (VDC )



