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v £ 29| WAE Eof| ‘'S4G A (augmented reality)’, ‘20|22 A (life logging)’, ‘0|2 Z = (mirror world)’,
‘7WHI74| (virtual reality) 2 2%
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xS MATH

TP = Al



HEIHA IHEE7|E A4

= O|EFHAQL CIA|EH E2l H|u { CIRIE S8 v e A
- CR|E ERJIN VEH o2 RAF (RIAMA 2L HE)  wm i R e
o DEfHAE 2tHS 7Hee| 4| = s ) . cmmes
- DEFHATE MZ2 FEfQ| iy 2 & THsA 2
- HE|[HA HEHQ| OfEFHA el
v 7§QI0}Ct CH2 BiEFH A i
. DIEHHA OlOjIA ZA| B Tt 3, el evroomi e iewaspNevsSeq-3cane

=5 Ztd 22 22| Ao Hd™E S =8 AlSZtef Mk SofLt S x| HEHHA wp HE|HA
ASSI0] SIMOM Zdst= &8 0 OCM= Al €52 & =+ JEF 517
U AK3 S e 28 st zrz 2R 4+ 4 14
FHEUY EF ME AL 38 388 s HME SNS AlY, 58 5 ¢ 7|8 ZHI= 8 CixIES)
Mk 0| Cfof MH|A F et -
A& MY, 22E U AZ 0|, loT, Cloud  XR, CG(Computer Graphic), E'-fol 21,
= Computing, Cloud, Network &
T SEE0F ADESHEA, MX), g8, BHEE, AY, BIHBES A SNS XR, 8§, 1= S
o), AtsAHEA) S

1%

T} H| =LA HM2F

E T RI SH: ARAARE| MK, 2022 ZLYQ| DIEFHA AHQ] Ol ARHE

SRHAEMNAT Y



M EfHHA0AM =2 278

Support a safe, secure,
and regulated metaverse

Allow for interoperability
within the metaverse
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Ensure that the metaverse
is open and accessible to all

Ensure that technologies
can work together
seamlessly in the metaverse
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ITU-T SG 16
ITU-T SG 17
ITU-T SG 20
ISO/IEC Joint SEG 15 on Metaverse

ISO/IEC JTC 1/SC 29
ISO/IEC JTC 1/SC 24
ISO TC 172/SC 9
ISO TC 133

ISO TC 133/WG 2
IEC TC 110/WG 6
|IEEE 2888 WG

|IEEE 3079 WG
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Multimedia, Digital human, Immersive systems and Services, Blockchain, Al, etc.
Security aspects related to metaverse
loT and smart city aspects related to metaverse

Definition, needs and initial roadmap for standardization activities, etc.

Media-oriented virtual-reality media interworking format, compression, etc.

3D Computer Graphics, Mixed Reality, Augmented Reality, etc.

Laser and electro-optical systems

Clothing sizing systems - size designation, size measurement methods and digital fittings
Digital Fitting

3D Display Devices

Interface for Cyber and Physical World, Orchestration of Digital Synchronization between
Cyber and Physical World, Holographic Visualization, etc.

HMD based VR Sickness Reducing, Mixed Reality for Motion Learning, etc.

EX: ZANZHETRI, EZOHZLOIO] ITU-T FGMV ZEXZE &30 X7y
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3GPP 5G/6G standards have been evolving to support XR and multimedia services with

immersive user experiences - Local Metaverse Study Item has been approved in Feb.
2022. in 3GPP SA1(Services WGQ)

- Providing timely media to multiple users with sufficiently low latency and
synchronization to enable services based on rapid interaction with virtual objects

IETF Side meetings on Metaverse

Khronos Group Computer graphics acceleration technology, VR. AR. MR device interface, etc.

W3C MICG(Metaverse Interoperability Community Group): Bridge virtual worlds by designing
and promoting protocols for identity, social graphs, inventory, etc.

OpenHMD project provide a Free and Open Source APl and drivers for immersive tech., such as HMDs

Open Metaverse Operating System providing a common and open source OS for the Metaverse

METAVERSE STANDARDS FORUM A Venue for cooperation between Standards Organizations and Companies to foster the
development of interoperability standards for an Open and Inclusive Metaverse

Open Metaverse Foundation creating open standards and software to support the open, global, scalable Metaverse

Open Metaverse Alliance for Web3 ensure virtual land, digital assets, ideas, and services are highly interoperable between

platforms and transparent to all communities
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= |SO/IEC 23005-4:2018 Information technology
— Media context and control — Part 4: Virtual

world object characteristics

‘i“" Virtual
Virtual World \ WV | World
2
Sensed VW Object Sensory VW Object
information Characteristics Effects Characteristics
(5) (4) 3) (4)
Engine

R—V Adaptation: converts sensed info
from RW to VW Object char. / Sensed
info applied to VW

V=R Adaptation: converts sensorial
effect data and/of VW object characters
from VW into commands applied to RW

Sensor Sensor User's . Sensory
in fs;r::gon Device Adaptation Sensory Co?ne:'ll;:ds Device
®) Capability Preferences Preferences ®) Capability
(2) (2) @) (2)
Real World Real World
User .
(Sensors) (Sensory Device)

The numbers (x) refer to the parts of the
ISO/IEC 23005 MPEG_V Standard.

E T RI < MPEG-V System Architecture >
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IEEE 2888 Working Group - Interfacing Cyber
and Physical World Working Group

Cyber World 1 Cyber World 2
(Simulation, VR, (Simulation, VR,
Games, Metaverse, = 3 Games, Metaverse,
etc.) Digital Thing etc.)
Definition 7
Digital Thing
I Sensor Data ‘ Synchronization I Actuator Commands ‘
Digital Thin
I Sensor Capability l Mislfilon Contfol [ Actuator Capability J
| Sensor APIs l I Actuator APIs J

Physical World Physical World
< (Sensors) loT {Actuators) >
< |EEE 2888 Overall Architecture >

| IEEE 2888

—I IEBE{IEI Specification of Sensor Interface for Cyber and Physical World

E, Standard for Actuator Interface for Cyber and Physical Worlds

[—-
n

i

(1]
m
Byl

Standard on Orchestration of Digital Synchronization between Cyber
and Physical Worlds

»e
==
£

EEE Standard on Architecture for Virtual Reality Disaster Response
4 Training System with Six degrees of Freedom (6 DoF)

EEE5 Standard for Virtual Training System Evaluation Methods

IEEE Standard for Holographic Visualization for Interfacing Cyber and
6 Physical Worlds

< |EEE 2888 & T+ >
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» [TU-T SG 16 (Multimedia and related digital technologies)

« The necessity of standardization work on multimedia related metaverse issues was
discussed at the SG 16 meeting in January 2022
v Correspondence Group on Metaverse (CG-Metaverse) was established with ToR
— Co-Chairman : Shin-Gak KANG (ETRI/Korea), Kepeng LI (Tencent/China)

« ToR of CG-Metaverse

v’ carry out the preliminary standardization analysis to help SG16 effectively make decision
on appropriate standardization issues and work method in the next SG16 meeting

v’ to discuss technical aspects leading to a SG16 analysis of future standardization directions,
potential work items and future coordination needs

« CG-Metaverse discussed standardization issues and the need for FG establishment
through three e-meetings
v' First (06 July 2022), Second (10 August 2022), Third (8 September 2022)

ETIIRI 10
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» [TU-T SG 16 (Multimedia and related digital technologies)

« Decided to establish a Focus Group through discussions on metaverse
standardization issues and working methods at the SG 16 meeting in October 2022

» Proposed to ITU-T TSAG(Telecommunication Standardization Advisory Group) for
approval of establishment of FG-MV

» [TU-T TSAG meeting (December 2022)
- Decided to establish the Focus Group on metaverse (FG-MV) under TSAG
v Scope of the FG-MV covers more than a single Study Group of ITU-T
v Most of the ITU-T SGs expressed their interest and willingness to participate in FG-MV

o Access link for ITU-T FG-MV
v’ https://www.itu.int/en/ITU-T/focusgroups/mv/Pages/default.aspx

ETIRI ’
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= Objectives
« To study terminology, concepts, vision and ecosystem.

« To identify and study the enabling technologies, their evolution and key tasks for
standardization purposes,

 including multimedia, network optimization, connectivity, interoperability of services and
applications, security, protection of personally identifiable information, quality (including
bandwidth), digital assets (e.g., digital currencies), 10T, accessibility, digital twin and
environmental sustainability

« To study and gather information to develop a pre-standardization roadmap.

« To build a community of experts and practitioners to unify the concepts, develop
common understandings, so that it be benefiting the global community.

« To identify stakeholders with whom ITU-T could collaborate and establish liaisons and
relationships.

« To stimulate international collaboration, to share knowledge and best practices, and to
explore the opportunities and challenges related to interoperability.

« To provide a platform to share findings and for dialogue on economic, policy and
regulatory implications of metaverse related to telecommunication/ICT.

ETIRI 12
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» Specific tasks and deliverables

« To develop deliverables related to working definitions and terminology, use cases,
and requirements.

« To develop deliverables with guidelines and collection of best practices, including a
gap analysis and a pre-standardization roadmap.

« To develop deliverables related to technical frameworks, and architecture, taking into
consideration security requirements and approaches, Pll protection and design
principles to meet accessibility requirements.

« To organize and participate in workshops to share and collect knowledge and
experience from a wide range of expert community and stakeholders.

« Upon completion of its lifetime, to provide the final report and a complete set of
deliverables to TSAG.

ETIIRI 13
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Virtual

7th meeting
6th meeting 12-13 June 2024,
30 April 2024, Geneva, Switzerland

5t meeting
4th meeting 5-8 March 2024,

4-7 December 2023, Queretaro, Mexico
Geneva, Switzerland

Virtual

3'd meeting
3-5 October 2023,
Geneva, Switzerland
2"d meeting

4-6 July 2023,
15t meeting Shanghai, China
8-9 March 2023,
Riyadh, Saudi Arabia

ETIRI 14
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WORKING WORKING WORKING WORKING
GROUP 1 GROUP 2 GROUP 3 GROUP 4
General Applications Architecture & Virtual/Real World
& Services Infrastructure Integration
0
O~V
© i @ P
WORKING WORKING WORKING WORKING WORKING
GROUP 5 GROUP 6 GROUP 7 GROUP 8 GROUP 9
Interoperabilit Security, Data & Economic, Sustainability, :
P Y Pll Protection Regulatory & Accessibility & Collaboration
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Competition Aspects

Inclusion
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ITU FG-MV WG4

« 22| M2t 7HAE MZS| SIS 95t 71E BM Y RE

» FG-MV Woking Group 4: Virtual/Real World Integration

 Interoperable technologies, including use cases and requirements, to enable the
integration of virtual world with real world, and to enable the convergence between

virtual world and real world (e.g., Mechanisms for synchronization)

« Structured data models for virtual and real worlds mapping
« Applications and services integration between virtual and real worlds

» WG4 A0S
« Requirements for the metaverse based on digital twins enabling integration of virtual

and physical worlds
« Reference model for the metaverse based on a digital twin enabling integration of

virtual and physical worlds

ETIRI
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ITU FG-MV WG4 - FGMV-28

» Requirements for the metaverse based on digital twins enabling
integration of virtual and physical worlds
 Service scenarios of the metaverse based on digital twins
« Requirements for the metaverse based on digital twins

ETIRI
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= Service scenarios of the metaverse based on digital twins

 |Interaction initiated from the virtual world
 Interaction initiated from a physical world

« Synchronization between virtual and physical worlds

Metaverse

Virtual object

Virtual world

machine

Manufacturing

User

device | Physical

object
* 4-1.Synchronization
'y

2-1.0rder ) 4 v 4-2. Synchronization
Commerce system +—> Metaverse system -—> Digital twin system
A
1l 2-2.0rder 1 1
Manufacturer v User’s space

)

3.Production and delivery

Physical
world

TR

s MxsSdETE

User device

| 1. Design and create |

Metaverse system

2-1

items d

. Order for producti‘

n

Commerce system

A

3-2. Deliver

| 2-2. Request for production |

HEHHA SHEE|E H3AY

Bl

and delivery

Manufacturer

3-1. Produce products

A

4-1. Synchronize

Digital twin system

Conceptual diagram for delivering products generated
in the virtual world to the physical world

4-2. Synchronize

\ 4

>
«

Operation flows for delivering products generated in

the virtual world to the physical world

18
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ITU FG-MV WG4 - FGMV-28

= Requirements for the metaverse based on digital twins
« Requirements related to digital twin
« Requirements related to metaverse
« Requirements related to system interaction

ETIRI
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» Reference model for the metaverse based on a digital twin enabling
integration of virtual and physical worlds
« Reference model to integrate the metaverse based on digital twins to physical world

applications
« Functional entjties of the reference model for the metaverse based on digital twins

I Integration enabler

Metaverse 1 Virtual object . Metaverse n Virtual object
Virtual worlds

O Systems Digital twin

T T integration functions integration functions

----------------

Metaverse systems i 3rd party system registration FE Digital twin system registration FE

_____________________________________________________________________________

3 party system discovery FE Digital twin system discovery FE

i 3" party | . 3 party system .. L. . .
| i Integration enabler .. . Digital twin information isition FE
i systems i & authentication & authorization FE gital t Sl U

System & data collaboration FE Digital twin synchronization FE

_____________________________________________________________________________

Digital twin access control FE

Digital twin data acquisition FE

e U P U U PP PP 31d party system interaction EE
Physical Physical Physical worlds Physical Physical k / K /
object object object object
E T RI < Reference model > _ N
< Functional entities > 20
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» Operational flow

HEHHA IHEEI|E H3L

Integration enabler

Metaverse system

Metaverse system Systems integration functions Digital twin integration functions 3rd party SyStem
(SIF) (DTIF)
[
I
=] 1. Request for registering system information to SIF
2. Manage 3%
party system
mformation
. . 3. Res 5 g »
4. Request for searching Respond to the request »
system that meet a criteria
—— 5. Respond to the request
6. Request for obtaming user
> e . B s 7. Forward the received request »
& permission information
8. Respond to the request
9. Manage user & permission
information
44— 10. Respond to the request
IL. Run service
12. R st f Iling 3 party
equest for calling 3t party )
system & sharing data
13. Check authentication &
authorization
€ 14.1f NOK, Reject 14.1f OK, Execute >

[——— 15. Request for acquitting digital twin information

—— 16. Forward the received request —

17. Process
the request

(4——18. Respond to the request

19. Respond to the request —P‘
1

< Operational procedures of integrating 3" party systems >

ETIRI
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Integration enabler

Systems integration functions
(SIF)

Digital twin integration functions

Digital twin system
(DTIF) J

1. Request for registering
system information to DTIF

2. Manage digital twin
system information &
digital twin hist

4. Request for searching system that meet a criteria

— 3. Respond to the request —————»
>

44— 5.Respondto the request

6. Request for checking digital twin list and selecting digital twin

>

< 7. Respond to the request

——— 8. Request for obtaining properties and permission of selected digital twin —p»

— 9. Request for collecting data ————
14— 10. Respond to the request

11. Manage digital
twin’s properties &

permission

< 12. Respond to the request

13. Run service

< 14. Reflect changing of digital twin

15. Request for changing digital twin’s state & behavior

14. Reflect changing of
digital twm

<

>

16. Check
PErmission

17.1f NOK. Reject

< 18. Respond to the request

17.1f OK, Execute »

—— 14— 18. Respond to the request

< Operational procedures of integrating digital twin systems >

21
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Work item:
Subject/fitle:

Status:

Work item:

Subjectfitle:

Status:

Work item.
Subjectfitle:

Stafus:
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Approval process:

Type of work item:

Approval process:

Type of work item:

Approval process:

Type of work item:
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Y.dtmv-reqgts

Requirements of integrating virtual and physical worlds through digital twins for the metaverse
Under study

AAP

Recommendation

Y dimv-ref

Reference model of integrating virtual and physical worlds through digital twins for the metaverse
Under study

AAP

Recommendation

Y.dtmv-if

Interface model and its requirements of integrating virtual and physical worlds through digital twins for the metaverse
Under study

AAP

Recommendation
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