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International

Home / Standards development / Technical committees and subcommittees / TC 100 Dashboard

TC 100 Audio, video and multimedia systems and equipment

Scope Structure Projects / Publications Documents Votes Meetings

TC 100 Scope

To prepare international publications in the field of audio, video and mulfimedia systems and equipment.

These publications mainly include specification of the performance, methods of measurement for consumer and
professional equipment and their application in systems and its interoperability with other systems or eguipment.

MNaote: Multimedia is the integration of any form of audio, video. graphics, data and telecommunication and
integration includes the production, storage, processing, transmission, display and reproduction of such
information.
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TC 100 Subgroups

TA21:V MR and equipment (2 A

WG12: Multimedia systems and equipment for
. Ny d metaverse (FH|1: $

- - Ol i
TAS Cable networks for television signals, sound signals and interactive services ?_I'*I‘E‘_ E% (Mahlru UEhara)

TAG Storage media, storage data structures, storage systems and equipment - Q_Ixofa- Eo | (Ulr'lke HaItrICh)

TA15 Wireless Power Transfer nE-IEIE,IDIO‘I *IéEéIII_I'on'HIQ_I *o-l%' éxo'l' gg'*f-"-g-%;g xd

Label Title

Technical Area

TAA1 Terminals for audio, video and data services and content

TA17 Multimedia systems and equipment for vehicles
O = oje
S LR =8| B2 OHE 3=
TA18 Multimedia home systems and applications for end-user networks
TA19 Environmental and energy aspects for multimedia systems and equipment
TA20 Analogue and digital audio
— — L — L — L — L — L — L — L — L — L — L L
TA21 Virtual (VR), Augmented (AR) and Mixed (MR) Reality systems and equipment
_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
Working Groups
WG 11 User's Quality of Experience (QoE) on Multimedia Conferencing Services
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WG 12 Multimedia systems and equipment for metaverse
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e [ECTC100/WG 12

Virtual (VR), Augmented (AR), Mixed (MR) Reality systems and equipment

[/ Scope
- 0|2 ZE|O|C|o] A[ARID}FHHIE ot HEHHAS 7 |=&- HES 2PE0IA Y25 2AI6HH, TC 100 Y LHOA Al BE2t 0tH| ==

¥ Officer

'9"H|'—'| =532 (EH=)
35 2iH|1A: Veronica A. Lancaster (0|=)

Standardsin IEC TC 100/WG 12

IECTR63614-1 (DTR) Multimedia Systems and Equipment for Metaverse-Part 1: General

IECTS63614-2 (CD) Multimedia Systems and Equipment for Metaverse-Part 2: Classification
IECTR63614-3 (DTR) Multimedia Systems and Equipment for Metaverse-Part 3: Gap analysis
PWI100-69 Requirements for Multilateraland Collaborative Metaverse (MCM) Systems

PWI100-71 Measurement methods of colour accuracy under metaverse environments
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e Multimedia Systems and Equipment for Metaverse - Part 1: General (TR)

Multimedia Systems and Equipment for Metaverse —Part 1: General (TR)

[/ Scope
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M zo g

- Contents: 2D/3D QEHIE AA|ZFH|O|E]
- Platform: X%} 31, AH|A Z2HZ

- Network: 5G/Edge 7 |6t K{X|91 Sl

- Device: HMD, XR C[HIO| A, MIA{GHE] 7|7
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e Multimedia Systems and Equipment for Metaverse - Part 1: General (TR)

Multimedia Systems and Equipment for Metaverse —Part 1: General (TR)

Metaverse | Virtual Reality
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e Multimedia Systems and Equipment for Metaverse - Part 2: Classification (TS)

Multimedia Systems and Equipment for Metaverse —Part 2: Classification (TS)

[/ Scope
- Lot H|EHH A 151 2HA(AR, Virtual world )01l Cife 25 HA|

2248

THARZEERFA

o1 R, Mirror world, Virtual world, Lifelogging
2 FAo0 |2 oA A 2N ==

1 £0| AFgt

- Classification Z1pP | &4 X0 | HIE AP HMSI= &1
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e Multimedia Systems and Equipment for Metaverse - Part 2: Classification (TS)

Multimedia Systems and Equipment for Metaverse —Part 2: Classification (TS)

Digital presence, Content capability, Content/Service/Development platform

Generative Al-based content authori Metaverse application

Immersive(hyperrealistic) media
Real-time UI/UX

Network Device

Infrastructure
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Multimedia Systems and Equipment for Metaverse - Part 3: Gap analysis (TR)

Multimedia Systems and Equipment for Metaverse —Part 3: Gap analysis (TR)

[/ Scope
-IEC, ISO/IEC JTC 1, ITU-TFG-MV S E} &3} S 1t H| 2

M Z2U8
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[ £0] Aet
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e Multimedia Systems and Equipment for Metaverse - Part 3: Gap analysis (TR)

Multimedia Systems and Equipment for Metaverse —Part 3: Gap analysis (TR)

Table 12 — Metaverse Device classification standards developed by IEC+

No+| WG Standard No.< Title~

TC 1004«
14 IEC TR 100-45<| AR Technology<

A WG 1S

TC 1004 Terminals for VR/AR/MR - Test method - Part 1:
2 TA WG 10 PWI100-56< Durability test for AR devices<

TC 1004 Terminals for VR/AR/MR — Reference model — Part
e TA4SANG 1a PWI100-57 1: Consumer VR/AR/MR devices<
a4 TC 1104 IECe 3D displays - Part 62-12: Measurement methods for

WG sa B2629-62-12« | virtual-image type - Image Quality<

TC 1104« i
54 PWI 110-48«< | Corrective lens for AR/VR<

We 12

TC 1104« . R
6 PWI 110-70< | Optical components of AR eyewear display<

We 12
74 TC 110& |IEC 63145-1-1< | Eyewear Display — Part 1-1: Generic Introduction<
8< TC 110 IEC 63145-1-24 | Eyewear Display — Part 1-2: Genenc — Terminology<
9< TC 110& IEC 63145-10¢ | Evewear Display — Part 10: Specification€

IEC 63145-20- | Eyewear Display — Part 20-10: Fundamental
104 IC 110¢ 104 measurement methods — Optical properties<
114 TC 110¢ IEC 63145-20- | Eyewear Display — Part 20-20: Fundamental
— 20 measurement methods — Image guality<
IEC 63145.21. | Eyewear Display — Part 21-20: Specific
124 TC 110& = 20a measurement methods for VR image quality —
= Screen door effectd

134 TC 1100 IEC 63145-22- | Eyewear Display — Part 22-10: Specific
- 10€ measurement methods for AR — Optical properties<
1 TC 1100 IEC 63145-22- | Eyewear Display — Part 22-20: Specific
= 204 measurement methods for AR — Image quality<
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Requirements for Multilateral and Collaborative Metaverse (MCM)

Requirements for Multilateral and Collaborative Metaverse (MCM)

[/ Scope
- 1g, AEEQIHE, A0, Y 2E S LI S8 Q!

M zo g

- MH|A @ASE D1t O[HIE MY S, W=, A,
- 7l= QAR Al XR, Networking, Edge/Cloud 7|t

1 £0| AFgt

- HEHH A 2HEZ0fM 2 TEXRE Y 2HE (=, AAH(O], LY, OHIE 5)S &ar

2 2raoie] Y 2ie]'er|Q FES Ho| BEID|CI0] Y HEHA B0 2 2irf

FAM Tech

Factory Automation Mac hine



(@) IECTC100/WG 12

e Requirements for Multilateral and Collaborative Metaverse (MCM)

&

Requirements for Multilateral and Collaborative Metaverse (MCM)

Proposal for Change of PWI Title & Scope

Part 1 (TR):

General

Part 2 (IS) :
Service Requirements

Describes the general considerations for
Multilateral and Collaborative Metaverse
(MCM) systems, the classification of
MCM services by domain, media, and
technology, and presents a gap analysis
of current capabilities and future
reguirements for MCM

& Considerations MCM
@ Classification
@ Domains : education, healthcare,
entertainment, commerce
@ Media : audio, video, 3D, haptics
@ Technologies : Al, networking,
edge/cloud, XR devices
& Gap Analysis

Describes a set of service-specific
requirements for various MCM services,
including but not limited to gaming,
education, commerce, and social
communication. This part may be further
divided into multiple sub-parts according
to service classifications.

Game

Education

Workspaces

Virtual events & concerts
Industrial collaboration

Virtual Tourism & cultural heritage
Smart city

Part 3 (IS) :

Media Requirements

Describes media-specific requirements for
MCM systems, focusing on audio, video,
and multimedia integration to ensure
immersive and synchronized experiences
across platforms and devices. This part may
be further divided into multiple sub-parts
according to media technologies.

Audio

Video

Spatial multimedia data
Real-time sensing data streams
Text and subtitle media

Gesture and motion capture data
Other Multimedia

FAM Tech
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e Measurement methods of colour accuracy under metaverse environments

Measurement methods of colour accuracy under metaverse environments

[/ Scope
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e Measurement methods of colour accuracy under metaverse environments

Measurement methods of colour accuracy under metaverse environments

Measurement methods of colour accuracy between real and virtual objects

Colour tone and texture accuracy between real and virtual objects Unique colour of luxury brand between real and virtual world
in the metaverse world

Real object
Virtual object

Real background

Real object

T T iillllllillliiniii.
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e Aluse casesin metaverse (TR)

Al use cases in metaverse

[/ Scope
- OHIEL, CIX|™ S, HX[A ZHIX M, NPC, 71213t S LIS 018 X| s 28 Al 24
v zouUe
- Generative Al 7 |EFO[HIE}, NeRF 7|8t 3D 22 HAHA
- AINPC, CH2Fd Of|0| M E, R R £[={z}
i E0| AFat
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Al use cases in metaverse

Use of Al Technology for Metaverse Systems

Use Case

Al Technology

Examples

Avatars &
Digital Humans

Generative Al & GANs

Deep Learning-based Motion Synthesis

Genies, AvatarQS,
Nvidia Audio2Face

Virtual World Building

Procedural Al

Meta Al World Builder,
Niantic Scaniverse

Neural Radiance Fields (NeRF)

Nvidia Omniverse & GANverse3D

Al NPC
(Non-Player
Characters) &
Al Assistants

Natural Language Processing (NLP)

Horizon Worlds Al NPCs,
ChatGPT NPCs in Roblox

Reinforcement Learning (RL)

Horizon Worlds Al NPCs,
Al-powered customer support

Personalization &

ML-based User Behavior Analysis

Decentraland, The Sandbox

Interaction Speech Recognition & Al-based Translation | Ray-Ban Meta Smart Glasses
Rendering & Al-based Super Resolution Nvidia DLSS
Motion Capture Pose Estimation & Al-based Motion Capture | Meta Motivo
TBD
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e Management on visual quality in metaverse (MVQM)

Management on visual quality in metaverse (MVQM)

[/ Scope

- QOE/QoS 7 [HHA|2H 27 212 Z2f 93

M zo g

- Usecase: scalable 3D CI[O|E{, ROI 7 |t X}l bt
- Gap 24 LA HM[A|: ISO/IEC JTC1/SC24, SC29, SC36, TC 110 Ekzte| Xj&Ha}
- B0t 2EM: Part 1 TR(General) — Part 2 IS(Requirements) — Part 3 IS(Framework)
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e Management on visual quality in metaverse (MVQM)

Management on visual quality in metaverse (MVQM)

| I\ I |

Encoding Process
for each object in
Metaverse world
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e Non-visual light effects inimmersive metaverse

Non-visual light effects in immersive metaverse

[/ Scope
- C-P-N-D(Contents, Platform, Network, Device) 22! 7 |HIO 2 HEHHA 7 |= QA S L3}

M zo g

-immersive £+F0i|X2| I X|=0| 212 H 2 |0j 0|X|= 22tE F7d-Ho}t
- ipRGC Bk, flicker, pupil-centered light exposure.
- 3-part L& General, Measurement methods, Evaluation & Specification

1 0] At
- 24244 kS Yo [2H= FollA] OfX
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e Non-visual light effects inimmersive metaverse

Non-visual light effects in immersive metaverse

Pineal gland
Light
- a g | o 5 Ocular safety & health
§ = - m ]
2 o o o 3
@ 5 = e 2
- S 3 <

Visual responses Non-visual responses
N | | | Location of melatonin recepiors:
I f = 1 1 * Heart
Visual performance | Visual experience Acute effects Circadian effects + Kidneys
* Pancreatic islats

Vision Glare/comfort Alertness Sleep-wake regulation « Adrenal glands
| Colour discrimination Eye fatigue Melatonin suppression * Stomach
: Pupillary reflex Light therapy | + Qonads

Brain activity
Heart rate Depression/Mood

4= FAM Tech

Factory Automation Machine



(@) 1ECTC100/TA21

e |[ECTC 100/TA 21

Virtual (VR), Augmented (AR), Mixed (MR) Reality systems and equipment

[/ Scope

- 2H|X1E 37| HE STE(AR), 2SR E(VR), 2R (MR) TIAtEH[QF A[AH 2 A B2 1S

¥ Officer

- O Veronica A. Lancaster (O]=3)
- AR 2 (B1)

Standardsin IECTC 100/TA 21

[ECTR63610 (DTR) Augmented and Mixed Reality equipment and systems-Technology and standards requirements

IEC63611-1(CD) VR/AR/MR Systems and Equipment - Glossary of terms
IEC63611-2-1(CD) VR/AR/MR Systems and Equipment-Consumer VR/AR/MR devices - Part 1: Reference model
PWI100-56 VR/AR/MR Systems and Equipment-Test method -Part 1: Durability evaluation and test procedures for AR devices

PWI100-70 VR/AR/MR Systems and Equipment-Measurement method-Part 1: Colour difference under ambient conditions for AR devices

T T i il  E  l L @
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e Augmented and Mixed Reality equipment and systems - Technology and standards requirements (TR)

Augmented and Mixed Reality equipment and systems - Technology and standards requirements (TR)

[/ Scope
- AR/MR ZX|Z C-P-N-D(Contents, Platform, Network, Device) 22 2

v zouUe

- Contents: 2D/3D 24|, AIX|L|0{2! H|0|E{, MIA{ C|O|E{
- Platform: & SSHE(API, HIEE, 42%18), MH|A ES4E (2HX J-5, ERP/MES 91H))
- Network: 5G 7 |[€t AA|ZHH[O]|E| Y2 E-2EM- X4 1 X

- Device: 22|AS-HMDE, A|E21[0|E, HE!I FEH7 ||

1 B354
g
3} Ga

=N ’é,.i. Matr 2cal £ 217 O1A(SLAM/occlusion), 2-2/4(FoV, 22, 817 |, £2+8), Motion-to-Photon latency
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e Augmented and Mixed Reality equipment and systems - Technology and standards requirements (TR)

Augmented and Mixed Reality equipment and systems - Technology and standards requirements (TR)

CONTENTS 7.54 Human factors .. 12 + ITC15C29 (1SO/1EC 23000-13)
p 3 service platforms
755 Interfaces, prnlo:uls and/or data Inrmals ,,,,,,,,,,, SRR L1847
PR B Dt s LA e i) 3 8  Opportunity of IEC TC 100......... 1948 % ! o
INTRODUCTION sp 81  International SDO'S BCHVILY......c.oocuimieiiaceeines st srasans 1948 ¥ Requi and data into
T BB0DB . o iisieniiciineienssiemi s e o e e e e e &p 8.1.1 General 18 Platform + JECTC 100 (EC TR 63289)
2 g 812  ISOTC 159 SC 4. 18 (service)  Requitements for VR/AR/MR service plaform
T 5 v
3 Terms and . i 813  ISOTC1725C3 ... 8
3 Terms and definitions.. 5
4 ARIMR technical domains... 7 8.1.4 ISO/IEC JTC 1 5C 24 + Service interfaces for VR/AR/MR service platform
5 el , 81.5  ISO/EC JTC 15C 29 .mvrnnen _
i ene I ¥ Interoperability among VR/AR/MR terminals
42 D IO oot e T e R S 54 8.1.6 ISO/NEC JTC 1 8C 37 .cciccicicniinnns CONTENT ¥ Metadata for description, uploading and downloading VR/AR/MR content
43 Service platform B 8.1.7 ISO/IEC JTC 1 8C 36 * JTC15C 36 (ISO/IEC TR 23843)

44  Content
818 IEC TC0WE 12, = JTC15C 24 (1SO/IEC 18038, 18039, 18040, 18520)

45  Device..... o B8.1.9 IEC TC 100 JTC 15C 29 (1SO/IEC 23000-13)
4.6 Network and interface 2 - Platform « JTC 15C 31 (1SO/IEC 18305)
47 ivity op 82 Other SDO's activity . tdevel. | 7 sitos
5 AR/MR equipment .... .04 821  W3C.. v octors and evalaation o VA/AR/MA platform
5.1 Consumer device 104 8.2.2 Opsan
:; e %[ 8.2.3 |EEE P1589. . . . .
4 eripheral device.......... 11 Developer * JTC1SC 36 (1SO/IEC TR 23842-13nd 2)
54 Haplic / force-feedback device. 114 8.24 IEEE 2048 ..oooovc R R um L SR
6 Consumer device 114 8.25 IEEE 2888 :
61  General. 113 8.2.6  IEEE 3079 o Do idetes o s
6.2 Classification by form factor 114 % ndardization ¥ Accessibility and usability
83 Standardization gap..
6.2.1 Glasses type.......... 11+ ¥ Human factors
8.4 Potential new work items for IECTC 100 7 Requirements for user interfaces.
6.2.2 Head-mounted type 114 i
63 C by i 114 Bibliography............... Tovite ¥ Glossary and categorization of VR/AR/MR terminals
6.3.1 General ... 1% ¥ Reference model of VR/AR/MR terminals
:;i Tathared '“‘"’ T i Figure 1. C-P-N-D concept for understanding AR/MR technical domains i GLSCSLDOAECISS00)
[ - e S Figure 2. Interconnectivity among AR/MR technical domains ..............cc........ .. 1018 CONTENT jﬁeauimmx:[nrsuppomnu W(/AWRMerenmum
v

., OpenXF)
Evabvoton oo of ifsimnes foedes tearenton soomasy oo
= JTC15C 24 (1SO/IEC 18038, 18039, 18040, 18520)

7.4 General
7.2 Performance factors for content and platform

Figure 3. Example of environmental understanding (occlusion) ...

Figure 4. Example of environmental understanding (SLAM) ..

7.21 Integration ACCUFACY ...vovueinsvsmnsssrnrsnasen
722  Rendering speed Figure 5. Examples of interaction among augmented objecls and real cblecls‘ . ::2:::::;;&5:::?:::’; o e R e e S
725  Enviranmental understanding Figure 6. Vergence-accommodation conflict............ccooiiiiiriimniiceineiciiees Consumer - 10TC1S95CA(50 9241302, 305000 306) '
7.24 Interaction between physical objects and augmentations . q s i devices
73  Parformance factors for service platform... Figure 7. Standardization gap and potential items.........ccimeevmmnnnisssnsremane L2322 :m.mmmm/ :’mnswnerhvkvtdumblﬂry(rsk,m'v;l ncy, M)m‘ o
7.3.1 Service TTE + Device profile for VR/AR/MR consumer device .
LA ‘Gonlentandsay e, Table 1. Classification of consumer ARIMR dVICES...........c..ocecerrrsreecsnner L1111
7.3.3 Content and data manipulation 154 e —_ v 1 among i
7.4 Performance factors for network . Table 2. Performance faclors .........cco.coevviiciiiiccniiciiins 5 e b= ¥ Interfa d de hange among
T4 Networdisteincy Table 3. Other SDO's activity (as of Feb. 2024) ......ccccorrrrcimrironniinonnnns 1948

7.5 Performance factors for devices
7541 il
7.5.2 IR vt v oo S somsmar 3o o RV S ST
7.5.3 Visibility

Table 4. Potential standardization items
Table 5. Potential work items for IEC TC 100..

(tegend) ' Standardization gap and potenticl items

Figure 7. Standardization gap and p litems
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e VR/AR/MR Systems and Equipment - Glossary of terms (IS)

VR/AR/MR Systems and Equipment - Glossary of terms (IS)

-L-O

- XR2 SO} 2127 BTl et B Mg R
- BAEO= Blo|EI XR SO A ~ £4 BRSO 35 210 XiZ

¥ 2 LI

- Generalterm: XR, AR, VR, MR

- Device types: Standalone, Tethered, Smartphone-mounted

- Peripheral devices: XR ZEE}K|, CAVE

- Capturing devices: 360° 7 1H|2t, 2M 34X, ZLE T2{HIEE|, NeRF

- Performance terms: tracking(inside-out / outside-in, gaze, hand, motion), FoV, latency, DoF, SLAM, occlusion, motion-to-photon
S

-|[EC 63145-1-2, ISO/IEC 18039, ISO/IECTR 18121, IS0 9241 A|2|X

"I 2 Tyde) 71k o] ola g
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VR/AR/MR Systems and Equipment - Glossary of terms (IS)

VER|

(37 terms in total)

comparison with IEC 63145-1-2

(D) different definition —+ 9
(O) TC 100's new terms — 28

Related terms defined
in the IEC 63145-1-2

VER

(37 terms in total)

comparison with IEC 63145-1-2

(D) different definition —+ 9
(O) TC 100's new terms — 28

Related terms defined
in the IEC 63145-1-2

peripheral device

33.1 virtual reality (VR) D different from each other 3.5 Peripheral [3.5.1 N N/A

3.3 general 332 augmented reality (AR) D different from each other devices |3.5.2 cave automatic virtual environment (CAVE) N N/A

’ 333 mixed reality (AR) D different from each other 3.6.1 capturing device N N/A
terms 334 XR D different from each other 3.6 Capturin 36.2 360-degree camera (omnidirectional camera) N cf. 360° video
335 |XR terminal N N/A ‘ d:v':i’czs 9363 |motion cature (MOCAP) N N/A
3.4.1 closed-view N N/A 364 photogrammetry N N/A
34.2 optical see-through N cf. optical see-through display 3.6.5 Neural Radiance Field (NeRF) N N/A
343 video see-through N cf. video see-through display 373 inside-out tracking D different from each other
344 pass-through N N/A 372 outside-in tracking D different from each other
345 VR device N N/A 373 gaze tracking D different from each other
346 AR device N N/A 374 hand tracking N N/A
3.4 consumer = -

347 MR device N N/A 37 375 head tracking D different from each other

VR/AWMR 348 vision-based MR device N N/A Performance |3.7.6 motion tracking N N/A

eyl 349 optics-based MR device N N/A related terms |3.7.7 positional tracking N N/A

3.4.10 XR device N N/A 378 degrees of freedom (DOF) N N/A
34.11 tethered type N N/A 3.79 simultaneous localization and mapping (SLAM) D different from each other
3.4.12 untethered type N N/A 3.7.10 occlusion N N/A
3.4.13 standalone type N N/A 37.11 motion-to-photon latency (MTP latency) N cf. motion-to-image latency
3.4.14 smartphone-mounted type N N/A

Factory Autamation Mach

FAM Tech

ine




(@) 1ECTC100/TA21

VR/AR/MR Systems and Equipment - Consumer VR/AR/MR devices - Part 1: Reference model (IS)

VR/AR/MR Systems and Equipment - Consumer VR/AR/MR devices - Part 1: Reference model (IS)

[/ Scope
- 2H|X2 VR/AR/MREX|Q| FA 2R U SS X DR M|
M zL g

-EK 9HER
v VRdevices: 24 2914
v ARdevices: 314! + 714 5H
v" MR devices: vision-based(pass-through), optics-based

- 7|7 E}: Standalone, Tethered, Smartphone-mounted

- & 23 D= Processing, Interface, Interface conversion, Display, Optical, Sensors, Speakers, Actuators, Battery

WERSY - Y5t S | T
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VR/AR/MR Systems and Equipment - Consumer VR/AR/MR devices - Part 1: Reference model (IS)

CONTENTS: 4 75 Display module 16
48 7.5.1 Definition. 16¢
s 752 G 18¢
50 753 Type: 16¢
FOREWORD .4 51 7.5.4 Functions 16¢
1 s 8 5 7.6 Optical module 174
oope 53 761 Definition. 17«
2 ive references 54 762 G 17+
3 Termsand 56 763 Typ 17«
Interface (H 31 Torms and defnit b i o
. 3 57 peaker modules. <
— CcOnversion —= Speaker(s] 3.2 VAbbrrsvlated term: i, 774 Definition 18¢
I'I'Iodtlle 4  Classification of consumer VR/AR/MR devices T¢ 50 772 c 18¢
4.1 General .. 80 7.7.3 Types 18¢
4.2 VR device 61 7.74  Functions 18«
Interf. 43 AR device e 1'531 oo 1:
nterface i i 4.4 MR device 8 = = iigen.
N ; Display Optical 441 Vision-based MR device 8 o e 18
conversion — 9 65 783 Types 18¢
module(s) module(s) 442 Optics-hased MR device: B w 784 Functions 18
Internal Interfaces module 5 Types of consumer VRIARIMR DBVICE ..........c....curiumsssmssninsesssmmsssninsssemssnsssssssensss 10¢ o 7.9 Battery 186
I " 5.1 General . 68 7.9.1 Definition 18¢
Processing (for audio, 52 o dor type o0 :.:.i ;‘ 1:‘
i 70 9. "y e
Resource video and data) Interface Z: ;fr::f:::e:uy:;;sed frs n 794 Functions 18
: " g 72 7.10  Power Interface 19¢
; +— conversion || Sensor(s) [ models for devices..... 3 7101 Definition 19¢
module 6.1  Common reference model 7 7.102 G 19:
6.2 Variations of common reference model by type s 7103 Typ 19¢
6.2.1 Reference model for standalone (or untethered) type i 7.104  Functions 18«
6.2.2 Reference model for tethered type w8
Interface 623  Reference modal for smartphone-based type N o o ISAE S el S
i A 7 Component Modules of the VR/AR/MR Device Reference Model Rl i e RN e ! :
—» Conversion Actuator(s} i pm 3 2 Figure 3 - Contents on oplical-based MR devices 7-
module ® orviow . 81 Figure 4 — Commen reference model for consumer devices 9
7141 Functional Overview
712 o 4 3 fc 82  Figure 5 — Variation of reference model (tethered type)...................... 12
o of Components............. 83 Figure 6 — Variation of reference model ted type) 120
713 Data Flow ... Y-
7.2 Processing resource . 85 Table 1~ Classification and istics of consumer devices 50
7.21 Definiti
it = ¢ 8  Table 2 - Types of consumer device: 8-
2. ponents
Battery Power 723 Types &
interface 7.2.4 Functions ...
7.3 Interface module
o 7.3.1 Definition
7.3.2
7.3.3
7.3.4 Functions
7.4 Interface conversion module
741 Definition .
7.4.2 Components
743 Types
74.4 Functions.
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VR/AR/MR Systems and Equipment - Test method - Part 1: Durability evaluation and test procedures for AR devices (IS)

[/ Scope

- 2tAY AR TR Lij=1E Bt

¥ 2 XY E=)
- Engagement durability: $1X| Etsg, L) H|EZ/FIEE
- Impact test: AEIE L6t 52
- Abrasion-resistant test: A32{X[-Of2 A
- QR IR HE AxHO| 2| = Qe 9+

¥ 2= 14
- IEC 60068 A|2| =(LHFAd Al i) 1SO 12870(2HEE| A &), 1ISO 1501(BE)

"AR=EIA A2ld 2SS P9t £|2R0| IEC AE B
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5..) BXXXX @ 1EC 202X -7-

TERMINALS FOR VR/AR/MR - TEST METHOD

Part 1: Durability test for AR devices

1 Scope

Th4s dacumam spec\!’as the fundamental requirements and test methods for assessir
y reality (AR) devices, with a focus on glasses-ty
devuces mlandad for consumer and professional use. It covers aspects such as str.
integrity, environmental resistance, and operational stability under specified conditions.

This document applies to AR devices including head-mounted devices and wearable gl
but excludes contact lens lypes and handheld units. The durability tests include engag
durability tests among parts, impact test, and scratch and wear durability tests, assessi
robustness of glasses-type AR devices made from various materials, including plastic.
displays, metal, and hybrid constructions.

2 Normative references

The Iul\cwlng documenlsaru rsferred toin the text in such a way that some or all of their ¢/

For dated , only the edition cited aj
For undated rsferen:as. lhs latest edition of the referenced document (including
amendments) applies.

IEC 60068-1, Environmental testing — Part 1: General and guidance
IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-27, Environmental testing — Part 2-27: Tests - Test Ea and guidance: Shock

IEC 60068-2-31, Environmental lesting ~ Part 2-31: Tests - Test Ec: Rough handling shocks, prime
squipment-type specimens

180 1501, ISO miniature screw threads

IS0 12870, Oy frames — and test methods

oplics —
3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

for use in at the foll

1S0 and IEC maintain terminology
addresses:

= IEC Electropedia: available at https://www.electropedia.org/

« 150 Online browsing platform: available at https://www.iso orgfobp
31

test

normally comprising the following operations, if required:

a) pre-canditioning;

bl initial examination and measurements;

€} testing;

d) recovery;

e) final examination and measurements.

IEC stage(covros. ) BXXXX @ IEC 202X

[ inetusive vaives

Variations in temperature and humidity should be kept to a minimum during a seris
measurements carried oul as a part of ona test on one specimen.

NOTE 1 For large specimens or in test chambers where it is difficult 1o maintain the temperature within the limits sp
above, the range may be extended beyond these imits elther down 10 30 °C of up 10 40 °C, when allowed by the ¢
specification, Absolute humidity should not exceed 22 g/m3

NOTE 2 Where the relevant specification recognizes that [t is impracticabls ry out in standard
conditions, a nate stating the actual conditions shall be added to the test report,

NOTE 3 The relative humidity may be disregarded when it does not influence the results of the test.
8 Test methods

81
8.1.1

The method is to measure the durability and reliability of critical engagement parts il
devices, such as hinges, lenses, screws, and the device frame. The engagement durabilit!
aims to assess the mechanical strength and wear resistance of parls that experience frec
interaction or stress (e.g.. hinges, screws), verify the long-term reliability of assen
components under lyp\cal usage conditions and identify potential points of failure di

fatigue or Bolts should be checked for fastening to ¢
the assembly status of the test product. Various bolts are used for fastening, and inform
on small-sized bolts used in glasses and devices is briefly summarized in Annex A.

8.1.2  Hinge durability test
8.1.2.1  Test equipment

One leg should be fixed, and the right or left leg could be moved by test-setting condil
Figure 1 shows an example of a frame holder described in ISO 12870 Annex B. The exa
of the equipment test demonstration figure and description is shown in Annex B.

Engagement durability tests among parts
General

where

1 Displacement amplitude scale
2 Adjusting screw

6 Ball bearing
7 All-round feldspars
8 Frame support

3 Coefficient window

IEC stage(covsors. ) 6XXXX @ [EC 202% -13-

finely adjusted using adjustment screws or fixing clamps so that the frame
standard. Vertical alignment is achieved by using a vertical laser or a vertica
ensure that the centerline of the frame is correctly aligned with the vertical refere
device. The frame's nose support and temple (leq) are symmetrically secured to
force is evenly transferred during the test. If necessary, use the device's fixing
pin to further adjust the position.

! Fixation clamp
I

Figure 3 - Fixation clamp position (front view)

Visual inspection is also used as an aid. To do this. mark the base of the devic
line or grid pattern, and make sure each part of the frame of glasses is aligned
Working in an environment with sufficiently bright lighting can help to check th
comparing the shadows to the baseline. The frame should be correctly mount
and vertically, and the fixing clamp should be tightened to prevent movement.

8.1.3.2

Distortion testing of specimen frames is the process of evaluating the durability
of a frame when it is deformed in a specific direction by applying a rotational o
to the opposite temple relative to a fixed temple. Distortion is perfarmed in two n
Forward and backward, and upward and downward.

Distortion direction

For the forward and backward twist distortion test as shown in Figure 4, one temj
is held firmly in place by a fixture, and then a force is applied to the oppc
alternately twist it forward and backward. The forward twist pulls the tip of the
the eyegiass lenses, causing the frame to undergo a deformation that constric!
lenses. Backward twisting pushes the temple tips toward the wearer's ears, ca.
to undergo an expansion force in the opposite direction. During testing, the forc
a constanl rate, and an angle sensor is used to measure the angle at which the fi
and its recovery in real time. This process evaluates whether the frame return:
shape after undergoing torsicnal deformation, or if permanent deformation oeeu

1EC stagefcovrovs ) BXXXX @ IEC 202X =17~

{a) Front impact point (b) side impact points

Figure 10 - Front and side (left and right) Impact points
8.3
Figure 11 is a schematic diagram of a device that can fix the DUT and perform an abrasion test
described and modified in ISO 12870 Clause 8. The test device features a vertically operating
annular clamp to secure the DUT without twisting or slipping. The clamp has a 256 mm + 2 mm

diameter and includes E1, E2, and two contact surfaces made from rigid elastic materials, such
as polyamide.

Abrasion-resistant test

It also incorporates a pressure pusher (D) with a hemispherical contac! surface measuring 10
mm % 1 mm in diametre, which operates downward. The clamp surface can be separated by at
least 10 mm from the horizontal axis of the device, and the pressure pusher can move at least
10 mm upward and 8 mm downward along the same horizontal plane. The distance between
the clamp and the pressure pusher is adjustable. The device is also equipped with a length
metre, offering a measurement accuracy greater than 0,1 mm.

where
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o HE Y =Y
- AR C[H[O| A0 M Xf540] Z=EH 2k Z=2H0f| 2| 2ty

- O

-Ciofot 2Hl 2140j|AM AR C|AZ2|0|2| M Xjo| £ BE2}

Z2I(D65, A, F A[Y) ZHOIM ZH-
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VR/AR/MR Systems and Equipment - Measurement method - Part 1: Colour difference under ambient conditions for AR devices (IS)

: g " < Table of contents
Example of colour shift with AR devices —
5. Light measurement devices (LMD)
(10, 97, 68) - LMD conditions
- Position of LMD
6. Arrangement of illumination source, Background, AR devices and LMD
- Coordinate system for viewing direction and light source position
- Specular illumination
7. Measuring methods
- Standard measuring environment conditions
- Test patterns
- Colour under specific illumination

same ambient condition
Only banana colours are changed
from yellow to green.

A person could watch and perceive the green colour.

(1, 89, 60)

Original view s

different ambient condition
All colours are changed to greenish.

The b}anana colours are well matched with others
A person could watch and perceive the yellow colour.
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MR-based driving simulator
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MR-based driving simulator

MR-based
driving simulator

Event occur

Recognitio
of real obje
Event occur : Speaker

\ ' (Optional) /
User .
L VR

| Operating syster | ikl
lEvent occur
steernp] | Motlonplatorn_|— S Cil
. Pedal]. (Vibration, Ti...)

_____________________________

Hands, Legs, Steering : Real Objects
Others : Virtual World
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Electrical stimulation device
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Electrical stimulation device

© Example of ‘Electrical Stimulation Devices’
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Factors influencing immersive user experience
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Factors influencing immersive user experience

Large Field of View (FOV) and high resolution are key factors to achieve hyper- When frame rate changes on an XR device
immersive UX = FOV and horizontal resolution are decreasing, which hinders user’s immersive experience
FOV(Field Of View)" Hiah Resolution? * Immersiveness can be diminished by not only hardware condition but also software
i iew ig uti

optimization for content characteristics

The size of the field of view where the virtual i i i il t in detail
e size of the field of view where the virtual image is perceived Capability to express content in detai B Pliiax 8ot

R R -
; oS 2
fine I'Ollgh : RENDERING T FPS

ENGINE QUALITY

If the contents (borders such as text and line) are not
If the FOV is smalll, there is a problem of poor immersive ( )

y smooth, the immersive will be reduced. Refresh rate 90/120/ 160/ 180Hz
due to the Tunnel Vision Effect effect. Factors Description of components
Hardware Display Panel (LCD,OLED, etc.), Display Driver IC, Interface (bandwidth)
H h 0 . . .
" ROV 200 (20 ATO 138 Software Input Lag Handling, Rendering Engine(Unity, Unreal Engine, etc.), Frame
Definition Interpolation algorithms, Eye/Head tracking algorithm

E Hor. resolution 3080/3108 /1712 / 1804 Contents Graphic Frame Rate/ Resolution(films, animations, video games), Moving
Speed
Definition

(% Focusing on the impact of hardware conditions considering the scope of TC100
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Factors influencing immersive user experience

< To propose TA 21 to initiate discussion on what influence users’ XR experience

< And then, to develop a TR on “factors influencing users’ XR experience”
(tentative title)

< Then, to develop TS and/or IS further based on the TR

Immersive in user experience

Spatial Factors Temporal Factors
» Large Field of View « Latency
* High Definition * Frame rate
« Fill Factor « Duty ratio

Hardware Factors

* Pixel Per Degree(PPD) * Response time
* Enough Eye-box « Motion to Photon
* BM angle
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Measurement method for power consumption and/or battery life of consumer VR/AR/MR devices
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Measurement method for power consumption and/or battery life of consumer VR/AR/MR devices

% Manufacturers of consumer XR devices provide users with information on
power specifications of their devices.

(examples) Power

Up to 2 hours of general use

Battery?

Video watching up to 2.5 hours
Battery Life 2-3 hours of active use. Up to two weeks of standby time.

[source: homepage of company A] [source: homepage of company M]

1) However, average experiential usage time < specification provided by manufacturers

2) Ambiguous definitions of operation modes

(ex) general use, active use, standby, etc.
In some cases, battery life is specified without mentioning any operation mode.

(note) battery life- refers to how long a device operates before needing to be recharged
battery lifespan: refers to how long the battery lasts until it needs to be replaced

% Measuring battery life or power consumption ?
= Tethered devices are usually powered from an external device (i.e., smart phone, etc).

= Untethered devices are self-powered.
E sensor data O’/ \l .

audio, video, power
Untethered device ~ Customized battery cell(s)

Tethered device external device

= Better to mention power consumption for tethered devices
= While, battery life for untethered devices

% How to measure ?
= |t should depend on device types. (i.e., tethered or untethered)

operating a test device

electric power .
—— until battery is fully discharged

Tethered device power consumption Untethered device
measuring instrument '

~

v" Need to define how to operate the test device while measuring
v" Need to know when the test device shuts down

FAM Tech
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