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We find ourselves in a platform desktop
economy.
problem: —— i

= The XR platforms are in the

mobile
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hand of a few.
= those aim at vendor lock-in.

thus:
= what options for action do we have?

* how to guarantee interoperability
and exchangeability?

=> standardization!
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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

16.11.2023 3
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Chris Kremidas-Courtney, senior fellow at POLITICO a oo v ersTS T 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.

RO PRO

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

“If you want to seize the future,

you set the standards for it” bkl By i_mm,m.‘.,;_.;s;m:m\ |

BY GIAN VOLPICELLI

C h r I S S a I d . AUGUST 20, 2023 |4 00 PM CET}O 5 MINUTES READ
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Classification of SDOs

Structure of
International
Standardization

National SDOs organize so-
called "mirror committees"
to ISO and [EC committees.
They represent national input
and interests in ISO and IEC
and feed information from
ISO and IEC back to their
homeland.

16.11.2023

international

International Telecommunication Union:
United Nations Specialized Agency:

european

national
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World Standards Cooperation

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..

members

members

AN
ISO
h~v-d

International Standardisation
Organisation:

191 member states 1 member/country

E >
European Committee for

Standardization:
1 member/country

(s afror bsi. UN

GRrOUPE

members

Solh (&

INFORMATION TECHNOLOGY STANDARDS

members

Joint Technical Committee 1: IT. International Electrotechnical
Sub Committe (SC) 24: Computer Commission:
graphics, image processing and 1 member/country

environmental data representation

/

European Committee for
Electrotechnical Standardization:
1 member/country

ETS:// —

European Telecommunlcatlons
Standards Institute:
700 members from 60 countries

members

W ... (ansi DKE
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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 regulation 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
and it brings together and organizes members
e from all over the world.
E ETSIT__ )\ :

B2 e I:ENELE[: SIEEE  ““™  (urOnos

‘ reETF Y
(] —
UNE e, (ANST DIN
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We got involved in the

standardization eco system P

Information Technology
SC 24 Computer Graphics

member

\J Metverse KHRCONOS ¢ IEEE SIS® DI

Z

liaison

member

member member member

VIRTUAL DIMENSION CENTER - L|V|ng Lab
ﬁ XR-Interakt
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V\/e fo u n d - Y “ Z Extended Reality (XR) in 5G| V/ X | =+ v = 8 X

e 2@ QO B https//www.zotero.org/groups/5002494/var-normenbibliothek/items/3HFHLE32/library 140% 1y ® & 0 O =
XR norms,
XR standards, |

. Other Group Libraries i, = m]“ in|
X R re CO m m e n d a tl O n S ) @' VAR-Normenbibliothek Publisher A~ Title Year Lik

- O a pattern approach to interaction design

. .
X R g u I d e | | n eS . 3GPP Virtual Reality (VR) streaming audio; Characterization test results 2018
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3GPP D Extended Reality (XR) in 5G 2022
[ ] 6 O O + p u b | I S h e d 3GPP Immersive Teleconferencing and Telepresence for Remote Terminals (ITT4RT) Operation ... 2022
3GPP QoE parameters and metrics relevant to the Virtual Reality (VR) user experience 2022
- 1 O O + b e i n C reate d 3GPP Support of 5G glass-type Augmented Reality / Mixed Reality (AR/MR) devices 2022
g Info Notes Tags Attachments Related Show Empty Fields
rl g ht n OW Item Type  Document Abstract
Title Extended Reality (XR) in 5G The present document collects information on eXtended Reality

(XR) in the context of 5G radio and network services. The primary

. API Application Programming Interface Author 3rd Generation Partnership Project (3GPP)
u by 7 5 + a Ct I Ve scope of the present document is the documentation of the

Al ted Realit Publisher 3GPP
ST, following aspects: - Introducing Extended Reality by providing
I n I 't I a ‘t I VeS a C‘t u a | | Auralisation / Audio / Akustik Datag0ac definitions, core technology enablers, a summary of devices and
y Content-Erstellung / Modeling v URLE  https://portal.3gpp.org/desktopmodules/...  form factors, as well as ongoing related work in 3GPP and
Extra lIssue: TR 26.928 elsewhere, - Collecting and documenting core use cases in the

working on them
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C|USter|ng XR applications
=human models
u XR Standards, =content creation / modelling

=applications: education /training

u XR g u |de| | neS, =applications: designfengineering_____“

. =applications: health
u XR FECOmmendatIOﬂS =applications: assistance

=applications: collaboration

|nto 7 toplcs =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_—

16.11.2023
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fundamentals of XR
=virtual reality
augmented reality

¥R management

*hasics/terms

*XR management

—__ wregulation fethics 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
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XR applications

What initiatives are working in
XR standardization for

= mobile

= communication / interoperability
= assistance applications

: # standards
= and collaboration

N OASISOPEN

150 JTC‘I EC

KHRCONOS KHRCONOS

P
I ETF

communication /

mobile XR interoperability



ETSI

\

V7 . . .
g%); European Telecommunications Standards Institute

= ETSIis an independent, not-for-profit, standardization organization in the field of
information and communications. ETSI supports the development and testing of

g9

lobal technical standards for ICT-enabled systems, applications and services.

» the “Augmented Reality Framework (ARF)" defines a framework for the
interoperability of AR components, systems and services that specifies relevant
components and interfaces required for an AR solution. Augmented Reality is the
ability to mix in real-time spatially-registered digital content with the real world
surrounding the user:

o

@)
@)
@)

001 AR standards landscape

002 Industrial use cases for AR applications and services

003 AR framework architecture

004-1 Interoperability Requirements for AR components, systems and services:
- Part 1: Overview

- Part 2: World Storage and AR Authoring functions

- Part 3: World Capture, World Analysis and Scene Management

- Part 4: World Analysis, World Storage and Scene Management functions

- Part 5: External Communications

005 Open APIs for the Creation and Management of the World Representation
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ETSl GS ARF 004-2 V1.1.1 (2021-08)
7

ETSI///%\\\\
\

GROUP SPECIFICATION

Augmented Reality Framework (ARF)
Interoperability Requirements for AR components,
systems and services
Part 2: World Storage and AR Authoring functions

Disclaimer

The present document has been produced
Specication Group (ISG) and repr
does nol neces saril




2718 Joint Technical Committee 1 of 1SO and IEC

= |SO/IEC JTC 1, entitled "Information technology", is a joint technical committee of the
International Organization for Standardization and the International Electrotechnical
Commission. Its purpose is to develop, maintain and promote standards in the fields
of information and communications technology.

» ISO/IEC 19778 “Information technology. Learning, education and training.
Collaborative technology - Collaborative workplace” is applicable to
collaborative technologies used to support communication among learners,
instructors and other participants. The implementation and communicative use of
these technologies entails the creation of information related to participant groups,
and to the collaborative environments, functions and tools that are set up for, and
used by, these groups.

o Part 1: Collaborative workplace data model
o Part 2: Collaborative environment data model
o Part 3: Collaborative group data model

Living Lab x]
XR-Interakt
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INTERNATIONAL ISO/IEC
STANDARD 19778-3

Second edition
2015-10-15

Information technology —
Learning, education and training
— Collaborative technology —
Collaborative workplace —

Part 3:
Collaborative group data model
ies de It i i éducation et

1 _
formation — Technologies collaboratives — Lieu de travail
collaboratif—

Partie 3: Modéle de données du groupe collaboratif

Reference number
1S0/IEC 19778-3:2015(E)

ﬁ
©IS0/IEC2015




International Electrotechnical Commission

» The International Electrotechnical Commission is an international standards
organization that prepares and publishes international standards for all electrical,
electronic and related technologies — collectively known as "electrotechnology".

= |EC 63203 “Wearable electronic devices and technologies” deals with wearable
electronic devices and technologies, near-body wearable electronics, on-body

wearable electronics, in-body wearable electronics, and electronic textiles.

oPart 101-1: Terminology

oPart 201-1: Electronic textile - Measurement methods for basic properties of conductive yarns

oPart 201-2: Electronic textile - Measurement methods for basic properties of conductive fabrics and insulation
materials

oPart 201-3: Electronic textile - Determination of electrical resistance of conductive textiles under simulated
microclimate

o Part 204-1: Electronic textile - Test method for assessing washing durability of e-textile products

o Part 250-1: Electronic textile - Snap fastener connectors between e-textiles and detachable electronic devices

oPart 401-1: Devices and systems: functional elements - Evaluation method of the stretchable resistive strain
sensor

o Part 402-1: Performance measurement of fitness wearables - Test methods of glove-type motion sensors for
measuring finger movements

o Part 402-2: Performance measurement of fitness wearables - Step counting

o Part 406-1: Test method for measuring surface temperature of wrist-worn wearable electronic devices while in
contact with human skin

oPart 801-1: Smart body area network (SmartBAN) - Enhanced ultra-low power physical layer

oPart 801-2: Smart body area network (SmartBAN) - Low complexity medium access control (MAC) for SmartBAN

Li\/iﬂg Lab m VIRTUAL DIMENSION CENTER
XR-Interakt

IEC

Edition 1.0 2022-11

INTERNATIONAL
STANDARD

Wearable electronic devices and technologies —
Part 402-1: Performance measurement of fitness wearables - Test methods of
glove-type motion sensors for measuring finger movements

T et itifs & préts-a-porter —

Partie 402-1: Mesure des performances des dispositifs préts-a-porter d'activité
physique — Méthodes d’essai des capteurs de mouvement type gant pour le
mesurage des mouvements digitaux

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION

ELECTROTEGHNIQUE
INTERNATIONALE

15 31.020 ISBN 078.2.8222-6000-3

Warning! Make sure that you obtained this publication from an
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distribuour agréé.

® Regisereq vaterank o e rteationsl Secioteacal Gormisson
Viaraus diposee s Commssion Becicecmiass Hiematonde




Li\/iﬂg Lab VIRTUAL DIMENSION CENTER =
XR-Interakt

.ﬁ@ 3rd Generation Partnership Project

\ CLoBAL INITIATIVE 3GPP TR 26.998 Vv17.1.0 2022-09)
» The 3rd Generation Partnership Project is an umbrella term for a number of

standards organizations which develop protocols for mobile 3rd Generation Partnership Project;

. . Technical Specification Group Services and System Aspects;

te|ec0mmu n |Cat|ons. Support of 5G Glass-type Augmented Reality / Mixed Reality

(AR/MR) devices;

» standards group 3GPP TR 26.xxx: (Release 17)

TR = technical report

26 = codecs: speech and other codecs (video etc.)

o 118 Virtual Reality (VR) profiles for streaming applications

818 Virtual Reality (VR) streaming audio; Characterization test results

905 mobile stereoscopic 3D video

918 virtual reality (VR) media services over 3GPP

926 Feasibility Study on Typical Traffic Characteristics for XR Services and

other Media

928 extended reality (XR) in 5G

o 998 support of 5G glass-type Augmented Reality / Mixed Reality (AR/MR)
devices

o 999 Virtual Reality (VR) streaming interoperability and characterization

56 macdad

................

@)
@)
@)
@)

O




2718 Joint Technical Committee 1 of 1SO and IEC

» |SO/IEC 14496 “coding of audio-visual objects” specifies system level
functionalities for the communication of interactive audio-visual scenes, i.e. the coded
representation of information related to the management of data streams
(synchronization, identification, description and association of stream content):

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

e}

Part 1:
Part 2:
Part 3:
Part 4:
Part 5:
Part 6:
Part 7:

Part 18:
Part 19:
Part 29:
Part 31:
Part 26:
Part 27:
Part 27:
Part 27:

Part 27:

Part 27:
Part 27:

Systems

Visual

Audio

Conformance testing

Referenzce software

Delivery Multimedia Integration Framework (DMIF)

Optimized reference software for coding of audio-visual objects

Font compression and streaming

synthetized texture stream

Web video coding

Video coding for browsers

Audio conformance

3D Graphics conformance

3D Graphics conformance - Amendment 2: Konformitat von Scalable complexity 3D mesh coding
3D Graphics conformance - Amendment 3: Konformitat von skalierbar komplexem 3D Mesh
Coding in 3DGCM

3D Graphics conformance - Amendment 4: Conformance for efficient representation of 3D meshes
with multiple attributes

3D Graphics conformance - Amendment 5: Multi-resolution 3D mesh compression

3D Graphics conformance - Amendment 6: Pattern-based 3D mesh coding conformance

Li\/iﬂg Lab m VIRTUAL DIMENSION CENTER
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INTERNATIONAL ISO/IEC
STANDARD 14496-27

Fist edition
2009-12-15

AMENDMENT 2
2011-02:01

Information technology — Coding of
audio-visual objects —

Part 27:

3D Graphics conformance

AMENDMENT 2: Scalable complexity 3D
mesh coding conformance

Technologies de l'nformation — Codage des objets audiovisuels —
Partie 27: Conformié aux graphiques 3D

AMENDEMENT 2: Conformité pour encodage de maille en 30 de
complexité atteignable

Reference number
ISO/IEC 14496-27 2009/Amd 2 2011(E)

150 1EC

©ISO/IEC 2011




communication/interoperability + mobile XR + Application: collaboration |SO-IEC

[18] 40500 W3C Web Content Accessibility Guidelines (WCAG) 2.0

[19] 14496-8 Informationstechnik - Codierung von audio-visuellen Objekten -
Teil 8: Ubertragung von ISO/IEC 14496 Inhalten tber IP-Netzwerke

[20] 23001-10 Informationstechnik - MPEG-Systemtechnologien - Teil 10:
Befdrderung von zeitgesteuerten Metadatenmetriken von Medien im I1SO-
Basis-Mediendateiformat

[21] 23001-10 AMD 1 Unterstlitzung fir die inhaltsgesteuerte
Transkodierung und die raumliche Beziehung von immersiven Medien

Khronos Group
[22] OpenXR 1.0 OpenXR

[01] 3GPP TR 26.962 Immersive Teleconferencing and Telepresence for
Remote Terminals (ITT4RT) - Operation and Usage Guidelines

communication/interoperability + mobile XR

3GPP
[02] TR 26.118 Virtual Reality (VR) profiles for streaming applications
[03] TR 26.918 Virtual Reality (VR) media services over 3GPP
[04] TR 26.926 Feasibility Study on Typical Traffic Characteristics for XR
Services and other Media

[05] TR 26.928 Extended Reality (XR) in 5G wic _ _
[06] TR 26.998 Support of 5G glass-type Augmented Reality / Mixed Reality ~ [23] Media Capture and Streams Recommendation Media Capture and
(AR/MR) devices Streams

[07] TR 26.999 Virtual Reality (VR) streaming interoperability and [24] SVG 1.1 Recommendation Scalable Vector Graphics (SVG) 1.1

characterization (Second Edition)

[08] TR 26818 Virtual Reality (VR) streaming audio; Characterization test [25] WebXR Device APl WebXR Device API

results [26] WebXR Layers API Level 1 WebXR Layers API Level 1
ETSI [27] Working Draft HTML 5.3

[28] XML 1.1 Recommendation Extensible Markup Language (XML) 1.1

[09] 126118 V 16.2.1, 3GPP TS 26.118 Version 16.2.1 Release 16 5G - (Second Edition)

Virtual Reality (VR) profiles for streaming applications (3GPP TS 26.118
version 16.2.1 Release 16)

[10] 126918 V 16.0.0, 3GPP TR 26.918 Version 16.0.0 Release 16 Universal "°2!®

Mobile Telecommunications System (UMTS) - LTE - Virtual Reality (VR) ~ 1EEE

media services over 3GPP (3GPP TR 26.918 version 16.0.0 Release 16) [29] P2048.03 Standard for VR and AR: Immersive Video File and Stream
[11] GR ARF 001 V1.1.1 Augmented Reality Framework (ARF); AR Formats

[30] P2048.101 Standard for Augmented Reality on Mobile Devices: General
Requirements for Software Framework, Components, and Integration

standards landscape
[12] GR ARF 004-1 V1.1.1 Augmented Reality Framework (ARF)

Interoperability Requirements for AR components, systems and services;  3Gpp
Part 1: Overview [31] TR 26.905 Mobile stereoscopic 3D video
[13] GS ARF 004-3 V1.1.1 Augmented Reality Framework (ARF); ETSI

Interoperability Requirements for AR components, systems and services;
Part 3: World Capture, World Analysis and Scene Management
[14] GS ARF 004-4 V1.1.1 Augmented Reality Framework (ARF);
Interoperability Requirements for AR components, systems and services;
Part 4: World Analysis, World Storage and Scene Management functions
[15] GS ARF 004-5 V1.1.1 Augmented Reality Framework (ARF);
Interoperability Requirements for AR components, systems and services;
Part 5: External Communications

IEEE
[16] 1857.7 Standard for Adaptive Streaming

[17] P2200 Standard Protocol for Stream Management in Media Client
Devices

[32] GS ARF 003 V1.1.1 Augmented Reality Framework (ARF); AR
framework architecture

[33] GS ARF 004-2 V1.1.1 Augmented Reality Framework (ARF)
Interoperability Requirements for AR components, systems and services
Part 2: World Storage and AR Authoring functions

[34] GS ARF 005 V1.1.1 Augmented Reality Framework (ARF); Open APIs
for the Creation and Management of the World Representation

IEC
[35] 63203-101-1 Tragbare elektronische Geréate und Technologien - Teil
101-1: Terminologie
[36] 63203-402-1 Tragbare elektronische Geréate und Technologien - Teil
402-1: Produkte und Systeme - Zubehér - Priif- und Bewertungsverfahren fur

Living Lab Q=i
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handschuhartige Bewegungssensoren zur Messung der Fingerbewegungen

IEEE
[37] 1857.5 Standard for Advanced Mobile Speech and Audio

IETE
[38] RFC 1889 RTP: A Transport Protocol for Real-Time Applications
[39] RFC 2326 Real Time Streaming Protocol (RTSP)
[40] RFC 3550 RTP: A Transport Protocol for Real-Time Applications

[41] RFC 7826 Real-Time Streaming Protocol Version 2.0

ISO-IEC
[42] 14496-17 Informationstechnik - Codierung von audio-visuellen Objekten
- Teil 17: Format fur Streamingtexte
[43] 14496-18 Informationstechnik - Codierung von audio-visuellen Objekten
- Teil 18: Font-Komprimierung und Streaming
[44] 14496-19 Informationstechnik - Codierung von audio-visuellen Objekten
- Teil 19: Synthetisierter Texture Stream
[45] 14496-29 Informationstechnik - Codierung von audio-visuellen Objekten
- Teil 29: Web-Video-Codierung
[46] 14496-31 Informationstechnik - Codierung von audio-visuellen Objekten
- Teil 31: Videokodierung fiir Browser
[47] 15444-11 Information technology — JPEG 2000 image coding system -
Part 11: Wireless
[48] 23008-2 Informationstechnik - High efficiency coding und Media
Delivery in heterogenen Umgebungen - Teil 2: High efficiency Video coding
[49] 23008-2 Amd 1 Information technology — High efficiency coding and
media delivery in heterogeneous environments — Part 2: High efficiency
video coding — Amendment 1: Shutter interval information SEI message
[50] 23090-18 Informationstechnik - Kodierte Darstellung immersiver Medien
- Teil 18: Beforderung von Geometrie-basierter Point Cloud Compression
Data
[51] 23090-8 Informationstechnik - Codierte Darstellung immersiver Medien -
Teil 8: Netzwerkbasierte Medienverarbeitung

Ty
[52] H.264 Advanced video coding for generic audiovisual services

Khronos
[53] Group OpenML OpenML
OASIS

[54] Open MQTT Message Queuing Telemetry Transport OASIS Message
Queuing Telemetry Transport (MQTT) TC
VRIF

[55] Guideline v1.0 Volumetric Video Volumetric Video Guidelines v1.0



communication / interoperability
Teil 6: Darstellung des Multimedia integrierten Rahmens (DMIF)

[68] 14496-7 Informationstechnik - Codierung von audio-visuellen Objekten -
Teil 7: Optimierte Referenzsoftware zur Codierung von audio-visuellen
Objekten

[69] 15444-4 Information technology — JPEG 2000 image coding system -
Part 04: Conformance Testing

[70] 23005-5 Informationstechnik - Medienkontext und -steuerung - Teil 5:
Datenformate fiir Interaktionsgerate

[71] 23090-13 Informationstechnik - Kodierte Darstellung immersiver Medien
- Teil 13: Videodekodierungsschnittstelle fur immersive Medien

Ty
[72] 4064 Interoperability testing requirements for a virtual broadband
network gateway

Khronos Group
[73] COLLADA COLLADA 3D Asset Exchange Schema
[74] gITF GL Transmission Format (gITF) (Version 2.0)
[75] 9ITF 2.0 gITF 2.0
[76] OpenCL 3.0 OpenCL 3.0
[77] OpenGL 4.6 OpenGL Graphics System, OpenGL 4.6 Core Profile
[78] OpenVG 1.1 OpenVG
[79] Vulkan 1.3 Vulkan 1.1 API Specifications

IEEE

[56] P2048.08 Standard for VR and AR: Interoperability between Virtual
Objects and the Real World

ETSI

[57] 126929 V 16.1.0, 3GPP TR 26.929 Version 16.1.0 Release 16 5G - QoE
parameters and metrics relevant to the Virtual Reality (VR) user experience
(3GPP TR 26.929 version 16.1.0 Release 16)

ISO-IEC
[58] 14496-26 Informationstechnik - Codierung von audio-visuellen Objekten
- Teil 26: Audiokonformitét
[59] 14496-27 Informationstechnik - Codierung von audio-visuellen Objekten
- Teil 27: 3D Grafikkonformitéat
[60] 14496-27 AMD2 Informationstechnik - Codierung von audio-visuellen
Objekten - Teil 27: 3D Grafikkonformitat - Anderung 2: Konformitat von
Scalable complexity 3D mesh coding
[61] 14496-27 AMD3 Informationstechnik - Codierung von audio-visuellen
Objekten - Teil 27: 3D Grafikkonformitét - Anderung 3: Konformitat von
skalierbar komplexem 3D Mesh Coding in 3DGCM
[62] 14496-27 AMDA4 Information technology — Coding of audio-visual
objects — Part 27: 3D Graphics conformance — Amendment 4:
Conformance for efficient representation of 3D meshes with multiple

NATO
attributes [80] MSG-ET-30 Immersive Environments Interoperability Requirements
[63] 14496-27 AMDS5 Information technology — Coding of audio-visual SISO

objects — Part 27: 3D Graphics conformance — Amendment 5: Multi-
resolution 3D mesh compression

[64] 14496-27 AMDS6 Information technology — Coding of audio-visual
objects — Part 27: 3D Graphics conformance — Amendment 6: Pattern- VRIF

based 3D mesh coding conformance [82] Guideline v1.1 draft 009 Guidelines 1.1
[65] 14496-4 Informationstechnik - Codierung von audio-visuellen Objekten -w3c

Teil 4: Konformitatspriifung 83] WebRTC 1.0 Recommendation WebRTC 1.0: Real-time Communication
[66] 14496-5 Informationstechnik - Codierung von audio-visuellen Objekten - [Bet]ween Browsers o

Teil 5: Referenzsoftware [84] WebXR DOM Overlays Module WebXR DOM Overlays Module

[81] GUIDE-010-2020 Guide for Command and Control Systems -
Simulation Systems Interoperation

Living Lab Q=i
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[85] ETSI GR ARF 002 V1.1.1 Augmented Reality Framework (ARF).
Industrial use cases for AR applications and services

[67] 14496-6 Informationstechnik - Codierung von audio-visuellen Objekten - mobile XR + application: assistence

application: assistence

[86] IEEE P2048.11 Standard for VR and AR: In-Vehicle Augmented Reality
[87] DIN EN ISO 92419 Grundsétze der ergonomischen Gestaltung
assistiver Systeme

application: collaboration

ISO-IEC

[88] 19778-1 Informationstechnik - Lernen, Ausbildung und Weiterbildung -

Kooperative Technologien - Kooperative Arbeitsplétze - Teil 1: Datenmodell
fur kooperative Arbeitsplatzumgebungen

[89] 19778-2 Informationstechnik - Lernen, Ausbildung und Weiterbildung -

Kooperative Technologien - Kooperative Arbeitsplatze - Teil 2: Datenmodell
fur kooperative Arbeitsplatzumgebungen

[90] 19778-3 Informationstechnik - Lernen, Ausbildung und Weiterbildung -

Kooperative Technologien - Kooperative Arbeitsplétze - Teil 3: Datenmodell
fur kooperative Gruppen
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What is about to come in this topic?

» in total: 100+ standardization project actually ingoing!

» some actual projects:
o IEC  63203-301-1  Wearable electronic devices and technologies—
Part 301-1: test method of electrochromic films for wearable equipments

o IEEE P2048.03 Standard for VR and AR: Immersive Video File and Stream Formats
o |EEE P2048.08 Standard for VR and AR: Interoperability between Virtual Objects and the Real World
o |EEE P2048.11 Standard for VR and AR: In-Vehicle Augmented Reality
o IEEE P2048.101 Standard for Augmented Reality on Mobile Devices:
General Requirements for Software Framework, Components, and Integration
= further:
o IEC 62629 series display technology
o IEC 63145 series eyewear display
o ISO 23090 series coded representation of immersive media
o (as guidelines mainly) ethical, legal, social aspects

= actually a lot of activities in the Metaverse area (e.g. Metaverse Standards Forum)
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there is a already vast number of XR standards out there.

= 3s cross-cutting technology, XR standardization is
scatte_red among many organizations: thus hard to get an PG
overview. { STANDARD o R NORM KRiTERIUM

o . . QUALITAETSSTANDARD ”;;;jg“;g‘;q;;,;’,’:ﬁf\;u "
= individuals and companies are apparently not totally "N.ST'NDUSTR'ESTANDARD”“sT S0 NoRUTTIEE

REGULARIEN g G
‘ EC oo LEITLINEE

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

= Existing XR standards provide an excellent basis to build
on, avoiding to re-invent the weel and ensuring to
concentrate on the real innovative aspects of one’s work GG s o o 5

= 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 in Health & Care. The status quo and path ahead of us.

% Bundesministerium
4 fiir Bildung
und Forschung

The work presented here was carried out as part of the Living Lab XR-Interakt project.
This project is funded by the Federal Ministry of Education and Research under the
funding code 165Vv8827.
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