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INTERNATIONAL ELECTROTECHNICAL COMMISSION

VIRTUAL REALITY EQUIPMENT AND SYSTEMS -
MARKET, TECHNOLOGY AND STANDARDS REQUIREMENTS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
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eration on all questions concerning standardization in the electrical and electronic fields. To_.this|end and
dition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
cly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)[). Their
hration is entrusted to technical committees; any IEC National Committee interested in the‘'subject dealt with
barticipate in this preparatory work. International, governmental and non-governmental(organizationp liaising
he IEC also participate in this preparation. IEC collaborates closely with the International OrganiZation for
Hardization (ISO) in accordance with conditions determined by agreement betwegen the two organizptions.

ormal decisions or agreements of IEC on technical matters express, as nearly)as possible, an intefnational
bnsus of opinion on the relevant subjects since each technical committee“has representation|from all
ested IEC National Committees.

Publications have the form of recommendations for international use”and are accepted by IEC |National
mittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
cations is accurate, IEC cannot be held responsible for the way in which they are used or| for any
terpretation by any end user.

der to promote international uniformity, IEC National Committees undertake to apply IEC Pullications
parently to the maximum extent possible in their national and regional publications. Any divergence [between
EC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

tself does not provide any attestation of conformity. Independent certification bodies provide cqnformity
ssment services and, in some areas, access toNEC marks of conformity. IEC is not responsiblg for any
Ces carried out by independent certification badies.

ers should ensure that they have the latest>edition of this publication.

bbility shall attach to IEC or its directors; employees, servants or agents including individual experts and
bers of its technical committees and</[EC National Committees for any personal injury, property dgmage or

damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f¢es) and
hses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
cations.

tion is drawn to the Normative references cited in this publication. Use of the referenced publicptions is
bensable for the correet.application of this publication.

tion is drawn to the-passibility that some of the elements of this IEC Publication may be the subject pf patent
. IEC shall not bet‘held responsible for identifying any or all such patent rights.

63308 has“been prepared by IEC technical committee 100: Audio, video and mulfimedia
s and equipment. It is a Technical Report.
t.ef this Technical Report is based on the following documents:
DTR Report on voting
100/3484/DTR 100/3519/RVDTR

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Report is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.

IMPORTANT - The "colour inside"” logo on the cover page of this document indicateés [that it
contajns colours which are considered to be useful for the correct understanding|of its
contepts. Users should therefore print this document using a colour printer.
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INTRODUCTION

Virtual reality (VR) is an interactive computer-generated experience, which allows the user to
feel he is in a virtual world where he can interact in and control a virtual environment. The
interaction between the user and the virtual world is mainly through auditory and visual stimuli,
but it can also include other types of sensory feedback, such as haptic technology.

This Technical Report focuses on VR equipment and systems that are within the scope of
TC 100. Firstly, the ecosystem of VR is described, based on a brief view of market trends and
analysis of some typical use cases of VR equipment and systems. Then technologies used in
VR equipment and systems are listed, in order to introduce a C-P-N-D (Content, Product,

and—Dey based—Y ; odel—Fnaly—afte scyrirg—the—standardization
¢s of related standards developing organizations (SDOs), some suggestions.-arg given,
including potential standardization topics within the scope of TC 100.
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VIRTUAL REALITY EQUIPMENT AND SYSTEMS -
MARKET, TECHNOLOGY AND STANDARDS REQUIREMENTS

ope

This document discusses the market of virtual reality (VR) and the technical domains pertaining
to a VR system. This document provides clarity on how existing standards can be used and
highlights further requirements for standards within the scope of TC 100.

2 Ng

There are no normative references in this document.

3 Tefrms and definitions

For the
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rmative references

purposes of this document, the following terms and definitions apply.

d IEC maintain terminological databases for uselin standardization at the fo
5es:

Electropedia: available at http://www.electropedia.org/

Online browsing platform: available at http://www.iso.org/obp

computer display device or mgnitor which is worn on the head or is built in as p

reality
ion of the physical presence of the user, which is primarily experienced through

b senses stich as sight and sound, in an environment produced with the he
er, enabling the user to interact with this environment

rKets for VR equipment and systems

lowing

brt of a

two of
p of a

4.1 Overview of VR markets

In the 1980s, the arrival of stereoscopic '3D' games such as Virtuality and Virtual Boy drew
attention to virtual display techniques. Even some films, like Lawnmower Man and Virtuosity,
and books, such as Snow Crash, demonstrated the powerful potential of VR. But the technology
at the time could not match people's imagination or their expectations; poor image quality,
significant latency and high device prices made the first trials of VR products fail in the end.

Since 2014, there has been a second wave of VR technology, and, like most new technologies,
VR has had a rocky — but predicable start.
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According to the predictions of business intelligence, the market of VR hardware will continue
to grow. In 2020, cheaper and high-quality VR headsets rolled out to the market, improving the
quality in virtual world experiences. In 2021, the same trend will continue [1]".

4.2 Customer requirements

Compared with other media, such as film, which intent is also to show a 'real' world to the
audience, customers have additional special requirements when it comes to VR experiences.
These requirements are similar to other 3D techniques.

— Immersive: Immersive is the basic feature for VR equipment and systems. VR needs to
engage both the body and the mind of the viewer: to feel real and to respond as if it was
real.

— Beljevable: VR equipment and systems need to give the feeling of complete belief in the
virtpal world. This can be achieved through consistent use of logic, physics, @nd nafrative.
If the experience is not consistent with user expectations for that virtual‘world, then the
illugion of virtual reality will disappear.

— Intgractive: VR equipment and systems can encourage the interaction(between the user and
the|virtual world. As the user moves around, the virtual world needs te move with then. This
is d quite unique experience compared with watching a 3D film, ‘the latter cannot provide
any| interactive experience.

— Regponse time: Any delay will make the user uncomfortable with the illusion of the] virtual
wotlld. A powerful processor is required in order to deal with high quality 3D computer
graphics. The processor should be powerful enough<to provide a believable, intefactive,
altgrnative world that changes in real time.

4.3 Typical VR ecosystem

Figure |1 shows a typical VR ecosystem.

mage > Conte_nt L»<\" " Distribution o _Conte_nt - Implementatiorf/market
capturing producing displaying

‘360° vifleo camera ‘ ‘ Developing engife ‘ _Online resource VR all-in-one set Manufactfire
lVideoi lGamei

‘BD audjio recording ‘ ‘ SDK ‘ booo- boo-o VR helmet Educatign

Retail sets

‘ Audiq recording ‘ ‘ Techni¢al community ‘ '_c_;""' VR glass Entertainnjent
I Game |
L I

‘ 3D modeling ‘ Other VR system Medical chre

Broadcasting

| Opfeal field (Sports | [ A} | | Accessories
S ! Input device |
1 Education | jintbnintnbyinintnbniniy
S lnteractive device!
i Entertainment 1 | |77

EC
Figure 1 — VR ecosystem

A VR ecosystem normally consists of image capturing, content producing, content distribution
and displaying, which explains how users can reach VR contents.

Analysing a VR ecosystem can be helpful to focus on the audio and video equipment and
systems, and other related technologies that are within the scope of TC 100, in order to conduct
further studies, so that the standardization gap can be filled.

1 Numbers in square brackets refer to the bibliography.
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5 Typical use cases of VR

In the past 30 years, VR equipment and systems have been used by scientists, doctors, dentists,
engineers, architects, archaeologists, and the military, and have been well known to common
customers.

In 4.2, the key unique features of VR, which made VR one of the preferred solutions in many
specific use cases, are listed.

Table 1 — Typical use cases of VR

Usfd area Examples<
Degign and Airbus uses VR programmes to carry out verifications in a virtual space, which.can 4ave up
marjufacture to 80 % time compared with traditional methods.

Boeing used VR systems in designing the shape and architecture of the.B=777.

Rolls Royce uses VR technology to observe the detail of engines ints_developing sjeps.

Neusoft uses VR systems to assemble and debug a whole manufacture system withput
establishing real plant and equipment.

VR systems are used to estimate and calibrate the assembly procedure in Audi vehifles.

JLIANCO uses VR systems to check the failure of boilerSsin order to ensure standafd
operation and reduce maintenance costs.

Education IBM and Google developed VR systems which ¢an allow teachers and students to cieate a
virtual world for education, in a vivid and intefesting way.

VRSCHOOL used VR to set up a VR classroom which is used in physics, astronomy|and
biology experiments.

JD used VR systems to train the delivery men for the sorting of goods.

NASA used VR systems to train their astronauts on how to perform spacewalking, apd
what it is like to work with tool8+in space. The VR systems also simulated a zero-gravity
environment in outer space,

Art and VR was used to produce\a film to introduce Luoyang ancient city and DunHuang Mo[5ao
enteftainment grottoes in the 2019 Smart China Expo.

BNC broadcast.aTV series called "Halcyon".

BBC provided“VR live broadcasting for the Russian World Cup.
CCTV has\been providing VR live broadcasting for the Spring Festival party since 2017.

www-huajiao.com is a live broadcasting platform, it used VR technology in online live
broadcasting to give users more immersive experiences.

China built a VR theme park in Nanchang, which used VR equipment and systems t
provide immersive experiences to users.

The Forbidden City in China provided 6 VR tour plans for visitors, including a buildirlg
introduction, a cultural relic show and ancient history interactive.

Meiwu365 is a decoration design company in China, it used VR in the design and
modification process of their costumes before construction started.

The new launched VR games such as Batman: Arkham VR and Superhot VR. These are
based on games designed for normal controllers, but these versions change so many
mechanics and scenarios, that they have essentially become brand new experiences.

2 This information is given for the convenience of users of this document. This information does not constitute an
endorsement by IEC of the products named.
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Used area

Examples?

Medical care

Taipei Medical University used VR anatomy courses which achieved better results
compared with using traditional 2D paper material.

Japan Jikei University established a VR operation simulation system, which can give
physical feedback.

Japan Nagasaki Institute uses VR to establish recovery treatment plan for patients,
including biological status simulation and movement positioning.

A drug addiction treatment centre in China used VR for psychotherapy purposes for
addicts to help them get rid of the effects of drugs.

Applied VR was used by some hospitals to release the pain and anxiety of patients during
treatment and operation.

Shenzhen People Hospital in China used a VR+5G system to perform remote
biliopancreatic surgery together with an expert group in Beijing, with a physical(distgnce of
over 1 000 km.

Besidep the existing use cases listed in Table 1, VR will be used more widely in future| which

will bring more attention to this area.

6 Telchnologies of VR

6.1 Technical domains of VR equipment and systems

VR is an integrated technology that consists of 3D modelling, 3D display, sensor techpology,
b

real ti

The relationship between the different technical domains is shown in Figure 2.

e graphic processing, etc. The VR equipment.and systems are designed to proyide an
accurate, real and interactive experience to the customer.
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Hardware Software
Display panel Optical
- micro LED - lightf field
Near eye -LCOS - display multi focus
display -TFT LCD - display
- OLED on Si - zoom display
- AMOLED
Audio and video
- Audio picking-up - Video capturing- Slicing and merging - Pass back
I Games
Content - 3D modeling - Expression capturing- 3D engine- Rendering
production
‘ Coding / decoding ‘
‘Colour calibration / distortion calibration‘
| Gesture reoognition‘ ‘ Voice reorganization and control |
Sengor and - - -
inteflaction | Visual tracking ‘ | Tactile feedback ‘
| Scene positiofiing |
| Safety| | EMC ‘ | Visual comfort ‘ \
Safel:y and )
comffort - -
| Material ‘ ‘ Hearing safety |
| ||
Figure 2 — VR technical domains
6.2 Factors for display quality of VR equipment and systems
Becauge VR is intended t0 be used as a human-machine interface, the display, optical relay
and sepnsors on VR are) important for human visual characteristics. Human factors shuld be
considéred in this ease, as follows:
a) faclors affecting detection and recognition with luminance, contrast viewing digtance,
binpcularision, field of view and colour;
b) geqnietry factors which are interpupillary distance, pupil size and eye relief;

c) tolerance of aberration such as lateral colour, line distortion and field curvature.

For satisfying human factors, the ideal display for VR should have the following attributes:

d)
e)
f)
9)

wid

i) low

ligh

e FOV (field of view);

small display size with very high resolution;
binocular display alignment;
high frame rate;

adequate luminance and wide colour;

optical distortion;

t weight and small size.
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One of the immersive factors is a wide FOV. A VR FOV should ideally be the same as that of
the human eye, for example 190° to approximately 210° horizontally and 120° to approximately
135° vertically [2], [3].

The eye's ability to detect objects clearly is natural. Because pixels corresponding to an object
remain stationary in the video frame for a complete refresh cycle while the eyes move in
anticipation of motion, frame frequency of the VR display should be fast enough for the eye's
tracking system to catch smooth image movements in pixels corresponding to a moving object.

There is an adaption of human eyes under lighting conditions. Eyes have a very wide dynamic
range to see stars at night as well as very bright objects under sunny conditions. So, the

contrastrange-of displavwould-be up to 1 109 _because the VR condition is verv dark
T ey g T ¥

One off the functions of the eye is that the human eye can discern a variation of(vefy|similar
colourq. The contrast range and distinguishing the colour difference require.a iwider| colour
space than standard red, blue, green (sRGB) and bit rate over 8 bits.

6.3 Visual comfort considerations of VR equipment and systems
6.3.1 General

In ordgr to give more immersive VR experiences to users, VR equipment and systems have to
satisfy [the requirements of human senses. If there is a mismatch between the human penses
and VR equipment and systems, users can experience negative effects such as dizzindss and
vomitinlg. Indeed, many users have reported visual discemfort due to the prolonged usg of VR
equipment and systems. Therefore, visual comfort.is¢one of the important elements [for VR
equipment and systems.

6.3.2 Binocular disparity

Humans see an object with two eyes, andirecognize stereoscopic senses through them. It is
one of|the ways in which humans perceive depth. This kind of visual perception is cplled a
binocular disparity. The binocular dispafity is caused by a pupillary distance or physical d|stance
betwegn two eyes. Since there is pupillary distance, each eye sees a slightly different image of
the object. The human brain thenscombines the two different images and creates a stereq image.

Most of VR equipment and\systems have adopted the binocular disparity. In other wonds, VR
equipment and systems_send different visual information to each eye, respectively. [Then it
makes |our brain mistaking virtual reality as a real space. Therefore, for giving a VR expgrience
withou{ visual discomfort to users, VR equipment and systems have to be well organized|to give
appropriate imagés to which binocular disparity is applied.

6.3.3 Scréeen door effect

The screen door effectis a visual artifact caused by a display which 1S adopted in VR equipment
and systems. The display consists of numerous pixels, and there are some spaces between
each pixel. The space is the area which is not lit, and it could look like a black grid when users
use VR equipment and systems. This phenomenon is called the screen door effect.

The screen door effect can occur for all kinds of displays, but it is worse on VR equipment and
systems, because our eyes are so close and are looking at the display through magnifying
lenses. Therefore, the screen door effect is one of visual discomfort when using VR equipment
and systems.
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The screen door effect is less noticeable on high resolution displays where the pixels are
arranged more tightly and there is less space between pixels. As the space between pixels
reduces, the screen door effect becomes less noticeable and can practically be eliminated. In
other words, to reduce or to solve the screen door effect, VR equipment and systems need
higher resolution displays. Also, diffusion filter can be adopted in order to make the screen door
effect less noticeable.

6.3.4 Motion-to-photon latency

A variety of VR equipment and systems utilizing sensor-based technology have been released.
One of these types of sensors detects motion of the head, and it improves the immersive
experience for users. However, if there is a mismatch between motion and vision, users can
experignce motion SICKNESS and dIZZINeSS.

The mption-to-photon latency describes the length of time between the usercpetforming a
motionjand the display showing the appropriate content for that particular motion: Humans are
highly perceptive to latency. In VR equipment and systems, up to 20 mscof’lag can [remain
undeterted by the user. That is, to prevent the visual discomfort when usjig)VR equipmént and
systems, the delay time is required to be no more than 20 ms.

6.3.5 Blue light

Viewing conditions of VR equipment and systems are totally “different from other types of
displays such as TV and monitor. TVs and monitors are used'under various ambient congitions.
Also, these are large size displays, so users watch T¥~and monitors from a relatively long
distande. On the other hand, VR equipment and systems are used under completely dark
conditipns, and in very short distances, less than 5.em from the eyes. Therefore, the|optical
properiies of the display which is adopted for VR equipment and systems directly affect the eye.

Regarding the optical radiation effect on the\eyes, most of the ultraviolet that reaches the eye
is absdrbed by the cornea or the crystalling’lens. And the cornea and crystalline lens alsp block
infrared. The net result of light filtering by the ocular media is that the retina is exposed|almost
exclusively to the visual portion of the.solar spectrum. Among these visible portions, bllie light
can inguce photochemical damage. The phototoxicity has been studied and appearg to be
concerftrated in a narrow band-of“wavelengths centred on 435 nm + 20 nm. Considerjng the
viewing environment and bluellight effect, eyes would be affected by the high intensity |of blue
light ahd deep blue under_dark conditions during the exposed time when users Use VR
equipment and systems—~Fherefore, it is recommended that the display of VR equipmeént and
systems has a long wavelength of blue light.

7 Rdlated work of other SDOs

71 EC TC 110

In 2015, TC 110 set up a working group on eyewear display (EWD) to start standardization work
for eyewear display equipment such as VR HMD, VR glasses and other VR products. IEC 63145
(all parts) define the requirements and measurement methods for display devices used for near
eye display, which is one of the critical technologies in the area of VR. The existing and future
standards are listed in Table 2.
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Table 2 — Existing and future standards of TC 110

No.

Title

IEC 63145-1-1

Eyewear display — Part 1-1: Generic — Introduction

IEC 63145-1-23

Eyewear display — Part 1-2: Generic — Terminology

IEC 63145-10*

Eyewear display — Part 10: Specifications

IEC 63145-20-10

Eyewear display — Part 20-10: Fundamental measurement methods — Optical properties

IEC 63145-20-20

Eyewear display — Part 20-20: Fundamental measurement methods — Image quality

IEC 63145-21-205 | Eyewear display — Part 21-20: Specific measurement methods for VR image quality —
Screen door effect
IEC 63145-30© Eyewear display — Part 30: Durability test methods of eyewear display
IEC 6B145-2017 Eyewear display — Part 201: Optical components of eyewear display
IEC 3145-408 Eyewear display — Part 40: Measurement methods of specific functions with sensorq for
eyewear display
IEC 63145-23° Eyewear display — Part 23: Contact lens type
IEC 6[3145-5010 Eyewear display — Part 50: User interaction
7.2 SO/IEC JTC 1
7.21 JTC1
In ISOJIEC JTC 1, SC 24, SC 29 and SC 35 carried-out'related work in the field of VR.
7.2.2 ISO/IEC JTC 1/SC 24
ISO/IEL JTC 1/SC 24 carried out standardization work for cases where VR is used in edfication
and training systems, which focused on system integration and representation, especially on

— rep
— inte
— sim

— inte

resentation of virtual educationand training environments;
raction with real and virtualtraining environments;
ulation of virtual training“environments;

rfaces for managifngiand controlling virtual training environments.

© o0 N o 0 H» »w

Under consideration.
Under consideration.
Under consideration.
Under consideration.
Under consideration.
Under consideration.

Under consideration.

10 Under consideration.
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The relevant existing standards are listed in Table 3.

Table 3 — Existing standards of ISO/IEC JTC 1/SC 24

No.

Title

ISO/IEC 14772-1:1997

Information technology — Computer graphics and image processing — The
Virtual Reality Modeling Language — Part 1: Functional specification and
UTF-8 encoding

ISO/IEC 14772-2:2004

Information technology — Computer graphics and image processing — The
Virtual Reality Modeling Language (VRML) — Part 2: External authoring
interface (EAI)

| AEC 18023-1- 2006

Information technaology — SEDRIS — Part 1- Functional specification

ISO/IEC 18023-2: 2006

]
Information technology — SEDRIS — Part 2: Abstract transmittal formal

ISIO/IEC 18023-3: 2006

Information technology — SEDRIS — Part 3: Transmittal format\binary
encoding

ISO/IEC 18024-4: 2006

Information technology — SEDRIS language bindings —(Rast 4: C

IO/IEC 18025: 2014

Information technology — Environmental Data CodingsSpecification (EPCS)

I$O/IEC 18026: 2009

Information technology — Spatial Reference Mad€l (SRM)

ISIO/IEC 18041-4: 2007

Information technology — Computer graphics, jmage processing and
environmental data representation — Environmental Data Coding
Specification (EDCS) language bindings'="Part 4: C

ISIO/IEC 18042-4: 2006

Information technology — Computer graphics and image processing — [Spatial
Reference Model (SRM) languagéibindings — Part 4: C

IO/IEC 19774-1:2019

Information technology — Computer graphics, image processing and
environmental data representation — Part 1: Humanoid animation (HAhim)
architecture

IO/IEC 19774-2:2019

Information technolegy/— Computer graphics, image processing and
environmental data.representation — Part 2: Humanoid animation (HAhim)
motion data animation

IO/IEC 19775-1:2013

Information_technology — Computer graphics, image processing and
environmental data representation — Extensible 3D (X3D) — Part 1:
Architecture and base components

IO/IEC 19775-2:2015

Information technology — Computer graphics, image processing and
environmental data representation — Extensible 3D (X3D) — Part 2: Sqene
access interface (SAl)

IO/IEC 19776-1:2015

Information technology — Computer graphics, image processing and
environmental data representation — Extensible 3D (X3D) encodings -
Part 1: Extensible Markup Language (XML) encoding

IO0/IEC 19776-2:2015

Information technology — Computer graphics, image processing and
environmental data representation — Extensible 3D (X3D) encodings -
Part 2: Classic VRML encoding

I0/IEC 19776-3:2015

Information technology — Computer graphics, image processing and
environmental data representation — Extensible 3D (X3D) encodings -
Part 3: Compressed binary encoding

ISO/IEC 19777-1:2006

Information technology — Computer graphics and image processing —
Extensible 3D (X3D) language bindings — Part 1: ECMAScript

ISO/IEC 19777-2:2006

Information technology — Computer graphics and image processing —
Extensible 3D (X3D) language bindings — Part 2: Java

7.2.3 ISO/IEC JTC 1/SC 29

SC 29 standards are included in the joint work with SC 24 and SC 36. SC 29has been working
on standard technologies and solutions since 1995. Related standards and future standards
are listed in Table 4.
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Table 4 — Existing and future standards of ISO/IEC JTC 1/SC 29

No.

Title

ISO/IEC 14496-11:2015

Information technology — Coding of audio-visual objects — Part 11: Sc
description and application engine

ene

ISO/IEC 14496-12:2020

Information technology — Coding of audio-visual objects — Part 12: ISO base

media file format

ISO/IEC 14496-16:2011

Information technology — Coding of audio-visual objects — Part 16:
Animation Framework eXtension (AFX)

ISO/IEC 14496-20:2008

Information technology — Coding of audio-visual objects — Part 20:
Lightweight Application Scene Representation (LASeR) and Simple
Aggregation Format (SAF)

ISP/IEC 14496-25:2011

Information technology — Coding of audio-visual objects — Part 25;'3D
Graphics Compression Model

ISP/IEC 23000-13:2017 Information technology — Multimedia application format (MREG~A) — Hart 13:
Augmented reality application format
ISP/IEC 23000-18:2018 Information technology — Multimedia application formats-(MPEG-A) —
Part 18: Media linking application format
SO/IEC 23000-20 " Information technology — Multimedia applicatioh*formats (MPEG-A) —
Part 20: Omnidirectional media application format
1I90/IEC 23008-2:2020 Information technology — High efficiency¢coding and media delivery in
heterogeneous environments — Part 2¢, High efficiency video coding
I90/IEC 23008-3:2019 Information technology — High efficiency coding and media delivery in
heterogeneous environments —-Rart 3: 3D audio
I§0/IEC 23090-2:2019 Information technology — Codéd representation of immersive media —|Part 2:
Omnidirectional media format
I90/IEC 23090-3:2021 Information technology, —*Coded representation of immersive media —|Part 3:
Versatile video coding
ISO/IEC 23090-512 Information technology — Coded representation of immersive media —|Part 5:
Visual volumedric video-based coding (V3C) and video-based point clpud
compressian, (V-PCC)
ISO/IEC 23090-613 Informatien technology — Coded representation of immersive media —
Immersive media metrics
ISO/IEC 23090-7 4 Information technology — Coded representation of immersive media —
Immersive media metadata
ISO/IEC 18039:2019 Information technology — Computer graphics, image processing and
environmental data representation — Mixed and augmented reality (MAR)
reference model
7.2.4 ISO/IEC JTC 1/SC 36
JTC-1/B€.36 work in the field of VR environment for education. Related standards are l|sted in

Table 4

" Under consideration.
12 Under consideration.
13 Under consideration.

14 Under consideration.
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Table 5 — Existing standards of ISO/IEC JTC 1/SC 36

No. Title

ISO/IEC 19788 (all parts)

learning resources

Information technology — Learning, education and training — Metadata for

ISO/IEC 20748 (all parts)

analytics interoperability

Information technology for learning, education and training — Learning

technology (IT) in the delivery of assessments

ISO/IEC TR 20821 Information technology — Learning, education and training — Learning
environment components for automated contents adaptation
ISO/IEC 22602 Information technology — Learning, education and training — Competency
models expressed in MLR
ISQITET Z475T (all parts) Tnformation technology — Individualized adaptablility and accessIbiliy |n e-
learning, education and training
ISO/IEC TR 18121 Information technology — Learning, education and training — Virtual
experiment framework
ISQ/IEC 19778 (all parts) Information technology — Learning, education and training.> Collaborgtive
technology — Collaborative workplace
ISO/IEC 23988 Information technology — A code of practice for the use of information

In futufe, JTC-1 will still push the VR related items to move forward by

e pre
o refi

e enh
sys

e expanding the concepts of systems integtation with education and training to other s
intdgrations.

7.3

In 2017, the ITU radio department:started a project on advanced immersive audio visual
to carry out research an/content production, expected effect and evaluation m?hod of

(AIAV)
the Al
standa
progre
being ¢

A work
and b
immerd
servic

ning JTC1 standards and standardization for virtual training and education syste

tems;

TU

\V system. The report introduced the progress of the related experiments
rdization of VR. Awo Japanese manuscripts introduced the VR/AR program ¢

eveloped foryprogram production and exchange.

ng group within ITU has launched a research on immersive live experience (ILE)
siness. Four projects are now under way, they are H.ILE-SS (Service scen
ivé live experience), H.ILE-Reqgs (Requirements for immersive live experienc

paring guidelines for developing standardized virtual education and training syst¢ms;

UEH

ancing the architecture for systems intégration for virtual education and {fraining

ystems

System

nd the
nd the

5s of the 360 degree VR images in the 8K program. AIAV system parameters are cyrrently

system
ario of
e (ILE)

sivH.ILE-FW (Architectural framework for immersive for live experience (ILE) s

rvices)

and H.ILE-MMT (Service configuration, media transport protocols and signalling information of
MMT for Immersive Live Experience (ILE) systems).

8 Potential standardization items in TC 100

8.1 Expected standard framework for VR systems

Based on the analysis of existing VR market and technology trends, the standards that are
expected to be developed for VR equipment and systems are shown in Figure 3, the standards
are not only those that should be considered by TC 100, but also include those that should be
studied by other TCs/SCs.
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Implementation Interface/protocol Comfort/healthy

| Medical | | Education | | Data || Power | | Visual | | Hearing |

| Military I | Business I | Others | | Communication || Others I | Sensible comfort |
[—— — — — — Terminal equipment — — — — — —

Content producing

Display equipment PC helmet

Panorama Image fusion and

| |
| |
| record slicing

| Video capture All-in-one set | | Mobile helmet | |
| equipment 3D audio

[ VRgtasses | Sthers |
| l I ! | | 3D image modeling |
| Accessories
| Interactive Movement | | Others l
| ST control unit |

Movement |
| Others sensor unit Others |
N J
Basjlic Terms | | Coding/decoding | | Safety/EM@ | | Others

Figure

ecosysftem and technology domains.

Terms,

includg

As for

slicing,| 3D audio and 3D image-modelling are listed.

In the

equipment, video capture equipment and accessories will be included.

In the

protocal will bestandardized.

In the dafety and EMC section, the safety and EMC requirements for VR equipment and s

will be

Figure 3 — VR standard framework

3 shows the VR standard framework, which is derived from the analysis of

standards for coding and decoding, standards for safety and EMC requirements,

the content producing segction, the standards for panorama record, image fusi

terminal equipmeént*section, all the standards used for display equipment, intg

interfacesand protocol section, the data interface, power interface, commur

IEC

he VR

are all

d in the basic section, these standards will be referenced in all other related stapdards.

bn and

ractive

ication

ystems

defined, in order to ensure the safety of users.

The implementation section will include the standards which aim to meet special requirements
for unified scenario such as education, military, medical and business.

8.2 Possible new work items

TC 100 set up a study session on VR technology in 2017, and started to analyse potential

standa

rd issues in the field of audio, video and multimedia systems and equipment.

In this document, based on analysis of VR market, ecosystem and technical domains, some
new work items can include the following:

- per

formance evaluation;
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