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Recommendation ITU-T H.430.1

Requirements for immersive live experience (ILE) services

Summary

Recommendation ITU-T H.430.1 identifies general requirements and high-level functional
requirements for immersive live experience (ILE) services, in order to clarify ILE services. This
Recommendation also provides the definition of ILE.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration™ is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.
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All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.

i Rec. ITU-T H.430.1 (08/2018)


http://www.itu.int/ITU-T/ipr/

Table of Contents

Page

1 ST ol0] o[- PRSP UPRTPRRTPIN 1
2 RETEIBNCES. ... ettt ettt et e ste et re e re et 1
3 Terms and defiNItiONS ........coviiiiieie e 1
3.1 Terms defined EISEWNEIE ... 1

3.2 Terms defined in this Recommendation............ccccovviieiinieniienene e 1

4 ADDreviations and aCTONYMS .......ccvciiiieieiie e ese et re e e e see e 1
5 000 11Y7=] o1 £ ] SRS PRRP PR 1
6 Brief description of the immersive live eXPerienCe........ccccvvveiveveiieseece e 2
7 General requirements OF TLE .........ooiiiiii e 2
7.1 Displaying real-sized ODJECTS.........cccouiiiiiiiiei e 2

7.2 DIrection Of SOUNGS. ........coiiiieieiie e 3

7.3 Reconstruction of stage effeCtS..........ccccvvvvviiiiiiic i 3

7.4 Spatial ENVIFONMENT..........cciiieiiee e 3

7.5 Synchronous media representation of multiple assets...........cccocvveveeveieenne. 3

7.6 Augmented information attachment ability...........cc.ccoovviiiiiiiiis 3

8 High-level functional requirements of ILE............cccccoeiiiii i 4
8.1 Real-time 0bjJect eXtraCtion..........c.cccveveiiiieee e 4

8.2 Synchronous transmission of multiple media streams .............cccoceeveieieenee. 4

8.3 MEAIA PIrOCESSING .....eeuvereeteeisiesie ettt se bbb ene s 4

8.4 High-realistic auditory lateralization.............cococeiiiiiiiiiieie e 5

8.5 VIO SITCRING ... 5
BIDHOGIAPNY ... bbb 6

Rec. ITU-T H.430.1 (08/2018) iii



Introduction

In recent times a number of major sporting and music events have not only been broadcast, but have
also been delivered to remote sites for public or live viewing with the aim of sharing the emotional
experience with spectators in these remote sites as if they themselves were also in the main event
venue. At the same time ultra high definition (UHD) broadcasting, known as 4K (resolution of
approximately 4000 pixels) and 8K (resolution of approximately 8000 pixels) broadcasting, is
becoming increasingly popular. It is therefore to be expected that people all over the world will
wish to share in the excitement of viewing sporting or musical events on HD-TV or at public
viewing sites in the near future. However the realistic experience offered by flat displays has
limitations.

In order to provide high-realistic sensations to audiences at remote sites, immersive live experience
(ILE) needs to be implemented to reconstruct event sites virtually with the presentation of real-sized
objects and sound direction through the transmission of environmental information together with
audio and video streams. For example using ILE musicians could harmonize with player images
which are transmitted from several locations. By using ILE, the real objects, such as in this case the
musicians at a remote site can collaborate with 3D images of remote musicians which are projected
onto a screen. ILE enables virtual concerts with high-realistic sensations.

Implementing ILE needs several technologies such as real-time objects extraction technologies at
event sites, spatial location sensing technologies for objects, sound direction identifying
technologies, media transport technologies for extracted objects including spatial location
information, presentation technologies including 3D projection at remote sites, synchronous
technologies with video, sound and lighting, and so on. Although some of these technologies are
already established, there are some conditions and/or limitations such as specific content and the
pre-arrangement of remote sites. Pre-arrangement of remote sites includes 3D projection mapping
and takes a lot of time for adjustment of terminal devices.

In order to share the enthusiasm of event venues with large audiences even if they are in remote
sites, far from the event venue, implementing immersive live experience services based on
standardized designs is desirable. ILE can help audiences anywhere in the world cheer their
favourite sporting teams or musical artists at remote sites even if they are not themselves actually in
the event venue and they may feel a sense of togetherness and even become passionate just as
though they were actually present in the event venue site.

iv Rec. ITU-T H.430.1 (08/2018)



Recommendation ITU-T H.430.1

Requirements for immersive live experience (ILE) services

1 Scope

This Recommendation identifies the general requirements for immersive live experience (ILE)
services. The definition of ILE and its general and high-level functional requirements are also
identified. In addition, the requirements are categorized into various parts such as source site,
transmission part and presentation sites.

The scope of this Recommendation includes:

- Definition of ILE

— General requirements of ILE

— High-level functional requirements of ILE.

2 References
None.
3 Terms and definitions

3.1 Terms defined elsewhere
None.

3.2 Terms defined in this Recommendation
This Recommendation defines the following term:

3.2.1 immersive live experience (ILE): A shared viewing experience that stimulates emotions
within audiences at both the event site and the remote sites, as if the audience at the remote sites had
wandered into a substantial event venue and had actually watched the events taking place in front of
them. This impression is due to high-realistic sensations provided by a combination of multimedia
technologies such as sensorial information acquisition, media processing, media transport, media
synchronization and media presentation.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:
ILE Immersive Live Experience

3D Three Dimensional

MPEG Moving Picture Experts Group

MMT MPEG Media Transport

UHD Ultra High Definition

5 Conventions

In this Recommendation:

— The keywords "is required to™ indicate a requirement which must be strictly followed and
from which no deviation is permitted, if conformance to this Recommendation is to be
claimed.
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— The keywords "is recommended” indicate a requirement which is recommended but which
is not absolutely required. Thus, this requirement need not be present to claim
conformance.

— The keywords "can optionally" indicate an optional requirement that is permissible, without
implying any sense of being recommended. This term is not intended to imply that the
vendor's implementation must provide the option, and the feature can be optionally enabled
by the network operator/service provider. Rather, it means the vendor may optionally
provide the feature and still claim conformance with this Recommendation.

— The keyword "functions" are defined as a collection of functionalities.

— The keyword "functional block™ is defined as a group of functionalities that has not been
further subdivided at the level of detail described in this Recommendation.

NOTE - In the future, other groups or other Recommendations may possibly further subdivide these
functional blocks.

6 Brief description of the immersive live experience

Immersive live experience (ILE) refers to a shared viewing experience which stimulates emotions
within audiences at both the event venue and at remote sites, as if the viewers at the remote sites
wandered into a substantial event venue and watched actual events taking place in front of them.
This impression is due to high-realistic sensations provided by a combination of multimedia
technologies such as sensorial information acquisition, media processing, media transport, media
synchronization and media presentation.

7 General requirements of ILE

The aim of ILE services is to reproduce a world where audiences can experience the feeling and
excitement of being at an event venue, wherever they are. ILE is a technique for directly
transmitting not just the images and sounds of players but also the environment in which the players
exist. Realistic sensations can be obtained by displaying real-sized objects such as a human body.
For example, if players of sports games are displayed in real-size, audiences might feel a realistic
sensation. Regarding the sound of objects, audiences feel a realistic sensation while they recognize
the direction of sound. For example, if the voices of players in a sports game come from players
displayed on screen, audiences feel it is more realistic.

However current public viewing or live viewing systems cannot deliver nor display real-sized
objects because there is no information about the objects and terminal devices on a media stream.
Furthermore, it is very difficult to reproduce the direction of sound in terminal devices, since there
is no sound direction information.

7.1 Displaying real-sized objects

There are several kinds of display devices which have a wide variety of display sizes. Some display
terminal devices have different aspect ratios in pixels and bezels, which relate to the physical outer
frames of the display, so the aspect ratio and the bezel size for displaying objects should be
considered. In addition, displaying a real-sized object requires the spatial position, for example
height from floor and width, of the neighbouring display devices. This spatial position information
should also be considered.

High-level requirement 1: Immersive live experience services are recommended to have a
capability of displaying real-sized objects on the screens on various types of terminal devices at
various positions.

2 Rec. ITU-T H.430.1 (08/2018)



7.2 Direction of sounds

The sounds are produced from objects. The direction of sounds should be aligned with objects
which are presented by the display on terminal devices.

High-level requirement 2: Immersive live experience services are required to reproduce the
direction of sound on the terminal side.

7.3 Reconstruction of stage effects

Usually, most of public viewing or live viewing sites are different from the source environment or
event venue such as a concert venue or sports stadium. One of the major differences is lighting. In
order to reconstruct the atmosphere of an event venue at the viewing sites, stage effects or special
effects including lighting may increase the high-realistic sensation for viewers. In addition,
stage/special effects information might be utilized to emphasize or customize the presentation effect
at the viewing sites, for example, spotlights could be added onto the stage at the viewing sites,
according to stage/ special effects information.

High-level requirement 3: Immersive live experience services are recommended to reconstruct a
suitable atmosphere by using stage effects or special effects including lighting systems.

7.4 Spatial environment

Display devices have a wide variety of specifications, i.e., several kinds of resolutions and screen
sizes. In addition, the spatial location of devices which includes horizontal and vertical positions
and vent angles is different in each viewing site. In order to reconstruct source objects and
environmental situations at the viewing sites, spatial environment information including terminal
device capabilities and its spatial location information are required.

High-level requirement 4: Immersive live experience services are required to reconstruct spatial
environments according to device capabilities and the spatial location information of terminal
devices.

7.5 Synchronous media representation of multiple assets

Most users want to watch sports games in real time and with high-realistic sensations. Real-time
content delivery or live video streaming usually requires time synchronization capability between
transmitted multiple assets such as video and audio. Even when showing stored content, time
synchronization capability is required for high-realistic sensations at the viewing site. For
displaying real-sized objects, time synchronization is also required between special environments
and displayed objects.

High-level requirement 5: Immersive live experience services are required to use synchronous
media representation of multiple assets such as video images with audio information, spatial
information and composition information.

7.6 Augmented information attachment ability

Initially most of live viewing usually used to display information such as the current score, red or
yellow cards received, time remaining in the sports event, or lyrics of the song in being sung in a
concert hall. Augmented information attachment ability can transform these kinds of information
into digital content and attach them to a focus zone display such as the centre of the pitch to avoid
lack of feeling for the scene.

Secondly, augmented information attachment ability can bring extra information to audiences such
as the position or current scoring data displayed just over their favourite players, which people in
the real scene cannot obtain at the same time. In addition, more entertainment or
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marketing/promotional information will be brought to live broadcasting stakeholders, increasing the
market vitality.

High-level requirement 6: Immersive live experience services can optionally have augmented
information attachment ability.

8 High-level functional requirements of ILE

In order to realize ILE services including pseudo 3D presentation, several functions such as high-
realistic media synchronization are required. This clause describes the minimum set of high-level
functional requirements for ILE systems.

8.1 Real-time object extraction

Real-time object extraction from image is a key technology to realize ILE and extracted objects
may be displayed as pseudo-3D images at viewing sites. This may be achieved by a combination of
contour detection technology using sensor information such as distance, temperature and image
processing technology which identifies boundaries of target objects at high-speed and in high-
resolution. Real-time object extraction from image can clip purely the target object to be presented
as a pseudo-3D image at viewing sites.

High-level requirement 7: Immersive live experience systems are required to extract object
information in real time used for displaying high-realistic images at viewing sites.

High-level requirement 8: Immersive live experience systems are recommended to capture spatial
information of objects.

8.2 Synchronous transmission of multiple media streams

It is necessary to synchronize several elements such as audio and video streams, lighting, spatial
and composition information to reconstruct a virtual field of the event venue at remote sites. One
possible technology is MPEG media transport (MMT) which has features to synchronize video and
audio streams by using absolute time management. A signalling descriptor of MMT is required to
model spatial information such as the size of objects, positional relations and direction of sounds.

High-level requirement 9: Immersive live experience systems are required to transport
synchronously video images and audio with a combination of lighting, spatial and composition
information.

High-level requirement 10: Immersive live experience systems can optionally store synchronous
data including video images and audio with a combination of lighting, spatial and composition
information.

8.3 Media processing

For presenting high-realistic images and sounds at viewing sites, media processing needs to handle
asset information and to calibrate media related to physical spatial position information such as the
size of the screen, resolution of displays and spatial position. Asset information is required to
process aligning viewing sites conditions by using the spatial size of images and auditory
lateralization information, so that the virtual field of the event venue is reconstructed with high-
reality at the viewing site, depending on the specifications of each viewing site.

High-level requirement 11: Immersive live experience systems are required to process several
media such as audio and video stream, lighting and spatial information, in order to reconstruct
virtual field in viewing sites.
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8.4 High-realistic auditory lateralization

High-realistic auditory lateralization aims to reconstruct a virtual acoustic field into a wide viewing
area. This enables reproduction of precise sound direction from objects projected on a wide screen,
thus audiences can feel the voices and sounds as if the projected objects emitted the sounds.

High-level requirement 12: Immersive live experience systems are recommended to have high-
realistic auditory lateralization for reproducing precise sound direction at viewing sites.
8.5 Video stitching

The video stitching technology creates extra-wide angle video images from multiple cameras and
adjusts images in order to reconstruct high-realistic field images in real time at viewing sites. This
technology is usually used for very large sports venues and widely dispersed fields such as in
athletics events.

High-level requirement 13: Immersive live experience systems can optionally have video stitching
functions, if several cameras are used at the event site.
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