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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)

form the specialized system for worldwide standardization. National bodies that are members of IS
participate in the development of International Standards through technical committees establishe

O or IEC
d by the

respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in

liaison with ISO and IEC, also take part in the work.

Thhe procedures used to develop this document and those intended for its further maintenance are deg
the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different
document should be noted. This document was drafted in accordance with the editorial rules)of the
Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may(be’the subject
rights. ISO and IEC shall not be held responsible for identifying any or all such patentrights. Details of a
rights identified during the development of the document will be in the Introductioh and/or on the I
patent declarations received (see www.iso.org/patents ) or the IEC list of patent declarations rece
platents.iec.ch).

oS

ny trade name used in this document is information given for the convenience of users and does not d
In endorsement.

QO

K
tp conformity assessment, as well as information about ISO'stadherence to the World Trade Organizatid
principles in the Technical Barriers to Trade (TBT) S$ée* www.iso.org/iso/foreword.html. In the
www.iec.ch/understanding-standards.

—

his document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subc
C 29, Coding of audio, picture, multimedia and hypermedia information.

WL

—

his third edition cancels and replaces the second edition (ISO/IEC 23090-2:2021), which has been tg
pvised.

—

The main changes are as follows:

—+ The following profiles/for-the Versatile Video Coding (VVC) standard (Rec. ITU-T H.266 | ISO/IEC
have been added:

— VVC-basedssimple tiling OMAF video profile,
— VVC-based viewport-independent OMAF video profile,
— ©OMAF VVC image profile, and

— CMAF media profile for the VVC-based viewport-independent OMAF video profile.

cribed in
types of
ISO/IEC

of patent
hy patent
SO list of
ved (see

onstitute

or an explanation of the voluntary nature of standards, the medning of ISO specific terms and expressions related

n (WTO)
IEC, see

bmmittee

chnically

23090-3)

Alist of all parts in the ISO/IEC 23090 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A
listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-committees.
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Introduction

When omnidirectional media content is consumed with a head-mounted display and headphones, only the parts of
the media that correspond to the user's viewing orientation are rendered, as if the user were in the spot where
and when the media was captured. One of the forms of omnidirectional media applications is omnidirectional
video, also known as 360° video. Omnidirectional video is typically captured by multiple cameras that cover the
entire sphere or at least a large part of the sphere. Compared to traditional media application formats, the end-to-
end technology for omnidirectional video (from capture to playback) is more easily fragmented due to various
capturing and video projection technologies. From the capture side, there exist many different types of cameras
capable of capturing 360° video, and on the playback side there are many different devices that are able tio
playback| 360° video with different processing capabilities. To avoid fragmentation of omnidirectional-media
content and devices, a standardized format for omnidirectional media applications is specified in this dociment.

This doc;ment defines a media format that enables omnidirectional media applications, focusing 61ny360° vide
images, dnd audio, as well as associated timed text. What is specified in this document includes (but'is not limite,
to):

[SPEN

— a coordinate system that consists of a unit sphere and three coordinate axes, namely the X (back-to-fron
axis| the Y (lateral, side-to-side) axis, and the Z (vertical, up) axis;

~—

— projection and rectangular region-wise packing methods that may be used for‘conversion of a spherical videp
sequence or image into a two-dimensional rectangular video sequence or image, respectively;

ot

— storpge of omnidirectional media and the associated metadata_using the I1SO Base Media File Formz
(ISOBMFF) as specified in ISO/IEC 14496-12;

— storpge of video or image overlays and the associated metadata using ISOBMFF;

— encgpsulation, signalling, and streaming of omnidiregfional media and overlays in a media streaming system,
e.g. |dynamic adaptive streaming over HTTP (DASH) as specified in ISO/IEC 23009-1 or MPEG media
transport (MMT) as specified in ISO/IEC 23008-C;

— media profiles and presentation profiles.that provide conformance points for media codecs as well as medi
coding and encapsulation configurations.that may be used for compression, streaming, and playback of th
omijidirectional media content;

[

— toolpet brands that provide ¢onformance points for functionalities beyond plain 360° video, images and
audijo.

The International Organization for Standardization (ISO) and International Electrotechnical Commission (IE()
draw att¢ntion to the fagt\that it is claimed that compliance with this document may involve the use of a patent.

ISO and IEC take n6_position concerning the evidence, validity and scope of this patent right.

The holder «f ‘this patent right has assured ISO and IEC that he/she is willing to negotiate licences undgr
reasonabllé-and non-discriminatory terms and conditions with applicants throughout the world. In this resped,
the statement of the holder of this patent right is registered with ISO and IEC. Information may be obtained from
the patent database available at www.iso.org/patents.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights other than those in the patent database. ISO and IEC shall not be held responsible for identifying any or all
such patent rights.
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Information technology — Coded representation of
immersive media —

Part 2:

1d1 1 1
1 Scope
Thhis document specifies the omnidirectional media format for coding, storage/ delivery and rendering of
omnidirectional media, including video, images, audio and timed text. Omnidirectional image or video cah contain
graphics elements generated by computer graphics but encoded as image or video. Multiple viewpoints, each
cprresponding to an omnidirectional camera, are supported. The document-also specifies storage and dglivery of
gverlay images or video intended to be rendered over the omnidirectional background image or video.

2 Normative references

—

he following documents are referred to in the text in'such a way that some or all of their content cg
equirements of this document. For dated references, only the edition cited applies. For undated refersg
test edition of the referenced document (including any amendments) applies.

= =

Ny =

art 1: Requirements and guidelines

—

50/1EC 14496-1:2010, Information technology — Coding of audio-visual objects — Part 1: Systems

Yt

50 /1EC 14496-3:2019, Informdtion technology — Coding of audio-visual objects — Part 3: Advanced audid

=

ec. ITU-T H.264 (08/21)1 ISO/IEC 14496-10:2020, Information technology — Coding of audio-visual objd
art 10: Advanced video coding

el

]

50 /1EC 14496<12:2022, Information technology — Coding of audio-visual objects — Part 12: I1SO base meq
format

It

50 /IEC 14496-14, Information technology — Coding of audio-visual objects — Part 14, MP4 file format

50/1EC 10918-1, Information technology-+ Digital compression and coding of continuous-tone still images

nstitutes
nces, the

coding

cts —

ia file

[SOAAEC12496-15-2022; Informutiomn techmotogy — Coding of audio-visual objfects— Part 15, Carriage of
abstraction layer (NAL) unit structured video in the I1SO base media file format

etwork

ISO/IEC 14496-30:2018, Information technology — Coding of audio-visual objects — Part 30: Timed text and other

visual overlays in ISO base media file format
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ISO/IEC 23000-19:—1, Information technology — Multimedia application format (MPEG-A) — Part 19: Common
media application format (CMAF) for segmented media

ISO/IEC 23000-22:2019, Information technology — Multimedia application format —Part 22 Multi-image
application format (MIAF)

Rec. ITU-T H.274 | ISO/IEC 23002-7, Information technology — MPEG video technologies — Part 7: Versatile
supplemental enhancement information messages for coded video bitstreams

ISO/IEC 23003-3:2020, Information technology — MPEG audio technologies — Part 3: Unified speech and audio
coding

ISO/IEC 23003-4:2020, Information technology — MPEG audio technologies — Part 4: Dynamic range control

ISO/IEC 23008-1:2017, Information technology — High efficiency coding and media delivery in heteregeneous
environments — Part 1: MPEG media transport (MMT)

Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, Information technology — High efficiency coding and media
delivery in heterogeneous environments — Part 2: High efficiency video coding

ISO/IEC 23008-3:2022, Information technology — High efficiency coding and media(delivery in heterogeneous
environments — Part 3: 3D audio

ISO/IEC 23008-12, Information technology — High efficiency coding and media delivery in heterogeneous
environments — Part 12: Image file format

ISO/IEC 23009-1:2022, Information technology — Dynamic adaptivestreaming over HTTP (DASH) — Part 1: Medig
presentation description and segment formats

Rec. ITU-T H.266 (08/20) | ISO/IEC 23090-3:2021, Informdtion technology — Coded representation of immersive
media —|Part 3: Versatile video coding

ISO/IEC 23091-2, Information technology — Coding-independent code points — Part 2: Video
ISO/IEC 23091-3, Information technology — ‘Coding-independent code points — Part 3: Audio
IETF BCH 47, Tags for Identifying Languages

IETF Intgrnet Standard 66, Uniform Resource Identifier (URI): Generic Syntax

IETF RF( 6381, MIME Codecs-and Profiles

W3C Candidate Recommendation, WebVTT: The Web Video Text Tracks Format

W3C Recpmmeridation, TTML Profiles for Internet Media Subtitles and Captions 1.0.1 (IMSC1)

W3C Recpmmendation, XML schema part 1: Structures

W3C Recommendation, XML schema part 2: Datatypes

1 Under preparation. Stage at the time of publication: ISO/IEC DIS 23000-19:2022.
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W3C Recommendation, XML Path Language (XPath) 2.0 (Second Edition)

3 Terms, definitions, abbreviated terms and symbols

3.1 Terms and definitions

]

+lo £ 1l | FRR N 4+ ddafisaiis : 1CO. 144
T UTICPUuT pUSTS—OT tITS O T UTITCIT, UTC TCT IS —alTd UCTIIIITTIUTTS TIT ToU 7 TEC I T

pllowing apply.

-

p—

- ISO Online browsing platform: available at https://www.iso.org/obp

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

L)

1.1
azimuth

jamr)

rst of the two sphere coordinates describing the location of a point on the sphere

Note 1 to entry: Azimuth and elevation are specified in subclause 5.1.

L

1.2
zimuth circle

V)

circle on the sphere connecting all points with the same azimuth value

Note 1 to entry: An azimuth circle is always a great circle (3.1.22).

)

.1.3
ackground visual media

=

piece of visual media (3.1.66) on which an overlay (3.1.34) is superimposed

(O8]

1.4
ircular image

o

image captured with.a fisheye lens (3.1.18)

[F%)

.1.5
Josed scheme type

o

%

50 and [EC maintain terminology databases for use in standardization at the following addresses:

rheme type (3.1.49) that clearly specifies which transformations are allowed and does not allow future ej

and the

ktensions

3.1.6
common reference coordinate system

3D Cartesian coordinate system with the centre being (X, Y, Z) equal to (0, 0, 0), used as the reference coordinate

system for all viewpoints (3.1.63) within a viewpoint group (3.1.64)
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3.1.7

composition-aligned sample

sample in a track that is associated with another track, the sample has the same composition time as a particular
sample in the another track, or, when a sample with the same composition time is not available in the another

track, the closest preceding composition time relative to that of a particular sample in the another track

3.1.8

composition picture

picture that is suitable to be presented and is obtained from the decoding outputs of composition-aligned samplés
(3.1.7) of all tracks of a 2D spatial relationship track group by arranging them spatially as specified by the
semantick of the 2D spatial relationship track group

3.1.9

constituent picture

such part of a spatially frame-packed stereoscopic picture that corresponds to one view, or alpicture itself whejn
frame pagking is not in use or the temporal interleaving frame packing arrangement is inise

3.1.10

content ¢overage

one or mpre sphere regions (3.1.51) that are covered by the content represented by the track, an image item, orfa
compositjon picture (3.1.8)

3.1.11

elevation

second of the two sphere coordinates describing the locatioftof a point on the sphere

Note 1 to ¢ntry: Azimuth and elevation are specified in subclause 5.1.

3.1.12

elevation circle

circle on the sphere connecting all points-with the same elevation value

Note 1 to pntry: When the elevation is zero, an elevation circle is also a great circle (3.1.22). This coincides with the equator on
Earth.

3.1.13

encoded|tile sequence

coded representation of a tile sequence (3.1.56) that has the capability to be merged with other encoded tile
sequences in coded domain without decoding mismatch by rewriting only header data

3.1.14

extractor track

track that has untransformed sample entry type equal to 'hvc2', 'avc2', or 'avc4' and contains one or more
'scal’ track references

3.1.15

field of view

extent of

the observable world in captured/recorded content or in a physical display device
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3.1.16
file decoder

collective term for file/segment decapsulation and decoding of video, audio or image bitstreams

3.1.17
file decoding process

023(E)

process specified as a part of a media profile specification that takes as input a set of ISOBMFF tracks or items and
derives either a decoded pictures or audio samples, and rendering metadata for them; or a fully rendered audio

scene 1n the reference system

(O8]

.1.18
sheye lens

=

ride-angle camera lens that usually captures an approximately hemispherical field of view-(3.1.15) and {
S a circular image (3.1.4)

L <

3.1.19
fisheye omnidirectional video
fisheye omnidirectional image

S

imnidirectional media (3.1.32) where circular images (3.1.4) of fisheye{lenses (3.1.18) are spatially arran
icture(s)

so]

[J%)

.1.20
sheye video

Y

ideo captured by fisheye lenses (3.1.18)

<

3.1.21
global coordinate axes

cpordinate axes that are associated withlaudio, video, and images representing the same acquisition pog
ntended to be rendered together

—

Note 1 to entry: Coordinate axes are:specified in subclause 5.1.

Note 2 to entry: The origin.of-the global coordinate axes is usually the same as the centre point of a device or ri
mnidirectional audio/video.acquisition as well as the position of the observer's head in the three-dimensional spac
e audio and video tracks-are located.

jmile]

Note 3 to entry: Jf the absence of the initial viewing orientation metadata (see subclause 7.7.4 for tracks or subclaug
mage items),the initial viewing orientation should be inferred to be equal to (0, 0, 0) for (centre |
dentre_eleyation, centre tilt)relative to the global coordinate axes.

—-

3.1.22

rojects it

ged onto

ition and

g used for
e in which

e 7.9.9 for
hzimuth,

teoinola
greateirete

intersection of the sphere and a plane that passes through the centre point of the sphere
Note 1 to entry: A great circle is also known as an orthodrome or Riemannian circle.

Note 2 to entry: The centre of the sphere and the centre of a great circle are co-located.
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3.1.23
guard band

area that is not rendered but may be used to improve the rendering quality to avoid or mitigate visual artifacts
such as seams

Note 1 to entry: Guard bands in packed pictures (3.1.37) are associated with packed regions (3.1.38) as described in subclause
7.5.3.

3.1.24
header data

high-leve]l syntax structures that do not contain arithmetic entropy-coded syntax elements

Note 1 to |entry: In HEVC, parameter sets and slice segment headers can be regarded as header data. In VVC bitstreams with
one or mojre independent VVC subpictures, parameter sets can be regarded as header data.

3.1.25
independent VVC subpicture

subpicture, as defined in Rec. ITU-T H.266 | ISO/IEC 23090-3, that has sps_subpic_treated_as_pic_flag[i] equal
1 and sp9_loop_filter_across_subpic_enabled_pic_flag[i] equal to 0

[©)

Note 1 to pntry: An independent VVC subpicture is treated like a picture in the VVC.decoding process and loop filtering acros
the boundaries of an independent VVC subpicture is disabled.

wn

3.1.26
local codrdinate axes

coordinate axes obtained after applying rotation to the global coordinate axes (3.1.21)

3.1.27
mesh omnidirectional video

=3

omnidiregtional media (3.1.32) where rectangular regions of two-dimensional pictures are mapped to mes
elements|of a three-dimensional mesh

3.1.28
OMAF base track

track whpse samples are reselvéd by merging samples of the referenced OMAF tile tracks (3.1.30)

Note 1 to fentry: An HEVC-tile/base track as specified in ISO/IEC 14496-15, an extractor track (3.1.14), and a VVC merge bade
track as specified in ISO/IEC 14496-15 that reference OMAF tile tracks are examples of OMAF base tracks.

3.1.29
OMAF pllayer

application responsible for receiving Iiles or segments or accessing iles locally, decapsulating these files and
segments, decoding the audio, video, image or timed text bitstreams, rendering the audio, video, image or timed
text and applying a strategy for receiving the files or segments based on the viewport (3.1.65) information

3.1.30
OMAF tile bitstream

coded video data that represents a rectangular subset of the original video content and has the capability to be
merged with other OMAF tile bitstreams in coded domain without decoding mismatch by rewriting only header
data (3.1.24), where a decoding mismatch refers to the value of any pixel having a different value when decoded
prior to merging or subsequently to merging
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3.1.31
OMAFF tile track

track that represents a rectangular subset of the original video content and has the capability to be merged with

other OMAF tile tracks in coded domain without decoding mismatch by rewriting only header data,

where a

decoding mismatch refers to the value of any pixel having a different value when decoded prior to merging or

subsequently to merging

Note 1 to entry: An HEVC tile track as specified in ISO/IEC 14496-15 and a VVC subpicture track as specified in ISO/IEC 14496-

15 are examples of an OMAF tile track.

.1.32
mnidirectional media

edia such as image or video and its associated audio that enable rendering accordingto-the user'
ientation (3.1.60), if consumed with a head-mounted device, or according to user's desired viewport
herwise, as if the user was in the spot where and when the media was captured

.1.33
pen-ended scheme type

%)

rheme type (3.1.49) that allows future extensions

[J%)

.1.34
verlay

o

piece of visual media (3.1.66) rendered over omnidirectional video or image item or over a viewport (3.1.4

L

.1.35
verlay source

(=]

piece of visual media (3.1.66) used as the content'for an overlay (3.1.34)

(O8]

.1.36
verlay source region

o

S

verlay source (3.1.35) specified:asa rectangular region within decoded pictures

(O8]

.1.37
acked picture

=

picture that is represented as a coded picture in the coded video bitstream

Note 1 to entryyA packed picture may result from region-wise packing (3.1.46) of a projected picture (3.1.40).

3.1.38
paeked region

5 viewing
(3.1.65),

5)

region in a packed picture (3.1.37) that is mapped to a projected region (3.1.41) as specified by the region-wise

packing signalling

3.1.39
projected omnidirectional video
projected omnidirectional image

omnidirectional media (3.1.32) where the relation of two-dimensional picture coordinates to sphere co
(3.1.50) is specified using mathematical projection equation(s)
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3.1.40
projected picture

picture that has a representation format specified by an omnidirectional video projection format
Note 1 to entry: Omnidirectional projection formats are specified in subclause 5.2.

Note 2 to entry: A project picture i) covers the entire sphere. ii) has no re-sized, re-positioned, rotated, or mirrored regions
relative to a representation format specified by an omnidirectional video projection format, and iii) has no guard bands
(3.1.23).

3.1.41
projectefl region

region inf a projected picture (3.1.40) that is mapped to a packed region (3.1.38) as specified by the region-wide
packing dignalling

3.1.42
projectign

[72)

inverse ¢f the process by which the samples of a projected picture (3.1.40) are mapped to a set of position
identified by a set of azimuth (3.1.1) and elevation (3.1.11) coordinates on a unit sphére

3.1.43
quality ranking region

region thpt is associated with a quality ranking value and is specified relative to a decoded picture or a sphere

3.1.44
quality ranking 2D region

quality rqnking region (3.1.43) that is specified relative te a decoded picture

3.1.45
quality ranking sphere region

quality rqnking region (3.1.43) that is specified relative to a sphere

3.1.46
region-wise packing

3

inverse df the process of-transformation, resizing, and relocating of packed regions (3.1.38) of a packed pictun
(3.1.37) to remap to projected regions (3.1.41) of a projected picture (3.1.40)

3.1.47
rendering

process of generating audio-visual content for playback from the decoded audio-visual data according to thie
user's viewing orientation (3.1.60), if consumed with a head-mounted device, or according to user's desired
viewport (3.1.65), otherwise, as well as optionally the user's viewing position (3.1.61) when sphere-relative
overlays (3.1.34) are displayed with background visual media (3.1.3)

3.1.48
sample

all the data associated with a single time or single element in one of the three sample arrays that represent a
picture
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Note 1 to entry: When the term sample is used in the context of a track, it refers to all the data associated with a single time of
that track, where a time is either a decoding time or a composition time. When the term sample is used in the context of a
picture (e.g. in the phrase "luma sample") it refers to a single element in one of the three sample arrays that represent the
picture.

3.1.49
scheme type

type that parameterizes an encrypted, restricted, or incomplete media track

.1.50
sphere coordinates

imuth (3.1.1) and elevation (3.1.11) that identify a location of a point on the unit sphere

.1.51
here region

(7]

—

egion on a sphere, specified either by four great circles (3.1.22) or by twa azimuth circles (3.1.2)|and two
fevation circles (3.1.12), or such a region on the rotated sphere after applying, cértain amount of yaw, pitch, and
bl rotations

o T4

[I8]

.1.52
ub-picture

(7]

icture that represents a spatial subset of the original videg.content, which has been split into spatigl subsets
efore video encoding at the content production side

o0

=z

ote 1 to entry: One way to encode a sequence of independent VVC subpictures is to split the original video content into sub-
ictures before encoding and encode a sub-picture sequence into a VVC bitstream having pictures containing only a $ingle VVC
ibpicture with a specific subpicture identifier value.

©w 9

.1.53
ub-picture bitstream

3

S

Hitstream that represents a spatial subset of the original video content, which has been split into spatidl subsets
before video encoding at the content production side

Note 1 to entry: It is possible te.form a sub-picture bitstream from a sequence of independent VVC subpictures.

)

.1.54
ub-picture track

(7]

track that iswith spatial relationships to other track(s) and that represents a sub-picture bitstream (3.1.53)

Note 1 to,entry: A VVC subpicture track, as specified in ISO/IEC 14496-15, is an example of a sub-picture track.

155
switch region

region that initiates viewpoint switching when selected by the user

Note 1 to entry: The following region types are specified for a switch region: a region on the viewport, a sphere region, and an
overlay.

3.1.56
tile sequence

rectangular subset of the original video content

© ISO/IEC 2023 - All rights reserved 9


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

3.1.57
tilt angle

angle indicating the amount of tilt of a sphere region (3.1.51), measured as the amount of rotation of the sphere
region along the axis originating from the sphere origin passing through the centre point of the sphere region,
where the angle value increases clockwise when looking from the origin towards the positive end of the axis

3.1.58
time-parallel sample

sample ifi a track that is associated with another track, and either has the same decoding time as a particulg
sample in the other track, or, when a sample with the same decoding time in the other track is not available, the
closest preceding decoding time relative to that of a particular sample in the other track

=

3.1.59
track sample entry type

sample ehtry type of a SampleEntry directly contained in SampleDescriptionBox

3.1.60
viewing prientation

triplet of| azimuth (3.1.1), elevation (3.1.11), and tilt angle (3.1.57) characterizing the orientation that a user f{s
consuming the audio-visual content; in case of image or video, characterizing the orientation of the viewpor
(3.1.65)

o~

3.1.61
viewing position

position from which video and image content is viewed

Note 1 to entry: When there are no overlays (3.1.34), the viewing position is the centre of the unit sphere. A viewing positig
within thq viewing space (3.1.62) is enabled to view overldys (3.1.34) from different perspectives relative to the backgrou
visual media (3.1.3). When the content is rendered with a head-mounted display, head tracking can be used to locate th
viewing pgsition.

o QLS

3.1.62
viewing kpace

three-dimensional space of viewing positions (3.1.61) within which rendering (3.1.47) of image and video 1s
enabled and VR experience iswalid

3.1.63
viewpoint

omnidiregtionalymedia (3.1.32) corresponding to one omnidirectional camera

3.1.64
viewpoint group

group of viewpoints (3.1.63) that share the same common reference coordinate system (3.1.6)
3.1.65

viewport

region of omnidirectional media (3.1.32) suitable for display and viewing by the user
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3.1.66
visual media

video, image item or timed text

3.1.67
VVC subpicture

subpicture as defined in Rec. ITU-T H.266 | ISO/IEC 23090-3

3.2 Abbreviated terms

2D two-dimensional

3D three-dimensional

dicp coding-independent code points (specified in ISO/IEC 23091-1,'23091-2, and 23091-3)
JMAF common media application format (specified in ISO/IEC.23000-19)

amp cubemap projection

DASH MPEG dynamic adaptive streaming over HTTR\(specified in ISO/IEC 23009-1)
HRP equirectangular projection

OV field of view

gpPs global positioning system

ID identifier

ISOBMFF ISO base media file format (specified in ISO/IEC 14496-12)

HEVC high efficieneyvideo coding (specified in Rec. ITU-T H.265 | ISO/IEC 23008-2)
HMD head-mounted display

HOA higher-order ambisonics

MCTS motion-constrained tile set

MMT MPEG media transport (specified in ISO/IEC 23008-1)

JQMAF omnidirectional media format (specified in ISO/IEC 23090-2)

SRD spatial relationship description

URN uniform resource name

VR virtual reality

VSEI versatile supplemental enhancement information (as specified in Rec. ITU-T H.274 |

ISO/IEC 23002-7)

VVC versatile video coding (as specified in Rec. ITU-T H.266 | ISO/IEC 23090-3)
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WGS

world geodetic system

3.3 Symbols

3.3.1

+

Arithmetic operators and mathematical functions

addition

Xy

subtraction (as a two-argument operator) or negation (as a unary prefix operator)
multiplication, including matrix multiplication
exponentiation

Specifies x to the power of y. In other contexts, such notation is used for superscripting#ot intended fa
interpretation as exponentiation.

=

integer division with truncation of the result toward zero
For example, 7 / 4 and -7 / -4 are truncated to 1 and -7 / 4 and 7 / -4 areltruncated to -1.

division in mathematical equations where no truncation or roundingis'intended

division in mathematical equations where no truncation or rotthding is intended

summation of f{'i ) with i taking all integer values from x up to and including y

x%y modulus
Remainder of x divided by y, defined only-for integers x and y withx >= 0 andy > 0.
x ; x>=0
Abs(x) 3 ’ (1
-x ; x<0
Asin( x ) | trigonometric inverse sine function, operating on an argument x that is in the range of -1.0 to 1.0,
inclusive, with an qutpiit value in the range of —m+2 to m+2, inclusive, in units of radians
Atan( x )| trigonometric.inyerse tangent function, operating on an argument x that is any real number, with an
output value in the range of -m+2 to m+2, inclusive, in units of radians
Atan| 2 ; ifx >0
X
[y
Atan| — [+7 ; ITX <0 && Yy >0
(x )
Atan2(y,x) = Atan(lj—n D ifx<0&&y<0 (2)
X
T .
+E ; ifx==0&&y>=0
T .
—— ;  otherwise
2
Cos(x) trigonometric cosine function operating on an argument x in units of radians

Floor( x ) largest integer less than or equal to x

12
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Round( x) = Sign(x) * Floor( Abs(x) +0.5) 3)
1 x>0
Sign(x)=10 ; x==0 (4)
-1 ; x<0
Sin(x) trigonometric sine function operating on an argument x in units of radians
Tan(x) trigonometric tangent function operating on an argument x in units of radians
3.3.2 Order of operation precedence

Thhe following notation is used to specify a range of values:

When order of precedence in an expression is not indicated explicitly by use of parenthéses, the following rules
apply:

— Operations of a higher precedence are evaluated before any operation of a lower precedence.
—+ Operations of the same precedence are evaluated sequentially from left to right.

Tlable 1 specifies the precedence of operations from highest to lowest;a higher position in the table indicates a
higher precedence.

NOTE For those operators that are also used in the C programming language, the order of precedence used in this|{document
4 the same as used in the C programming language.

—-
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Table 1 — Operation precedence from highest (at top of table) to lowest (at bottom of table)

operations (with operands x, y, and z)

x++", "X~

"Ix", "-x" (as a unary prefix operator)

Xy

"x*y","x [y, X1y, v x%y"

"x+y","x - y" (as a two-argument operator), " i f(i)"

"X<<y, X>>y"

"x<y","x <= y","x>y", "X >= ¥

X::y)x!:y

"x=y", "X +2vy", "x —= ¥y

3.33 Range notation
The followving notation is used te specify a range of values:

x3y.z X takesblinteger values starting from y to z, inclusive, with %, y, and z being integer numbers and
z being greater than y.

3.3.4 Variables

This document derives variables that are named by a mixture ol lJower case and Upper case letter and without any
underscore characters. Variables starting with an upper case letter are derived for the current syntax structure
and all depending syntax structures. Variables starting with an upper case letter may be used in the specification
for dependent syntax structures without mentioning the originating syntax structure of the variable. Variables
starting with a lower case letter are only used within the subclause in which they are derived.

3.3.5 Processes
Processes are used to describe the decoding of syntax elements. A process has a separate specification and

invoking. All syntax elements and upper case variables that pertain to the current syntax structure and depending
syntax structures are available in the process specification and invoking. A process specification may also have a
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lower case variable explicitly specified as input. Each process specification has explicitly specified an output. The
output is a variable that can either be an upper case variable or a lower case variable.

When invoking a process, the assignment of variables is specified as follows:

— If the variables at the invoking and the process specification do not have the same name, the variables are
explicitly assigned to lower case input or output variables of the process specification.

— Otherwise (the variables at the invoking and the process specification have the same name), assignment is

H Liad
THTPTICUY

3.3.6 Syntax structures

W

yntax structures in Clauses 6 and 7 are specified with and shall be interpreted accofding to the |syntactic
escription language (SDL) specified in ISO/IEC 14496-1:2010, Clause 8, with the followingehange:

o

—+ Unlike specified in ISO/IEC 14496-1:2010, Clause 8, this document allows “a variable declafation in
expressionl of a for loop for (expressionl; expression2; epression3). Such al variable
declaration may be used for a loop index variable with a data type.

NOTE  As specified in ISO/IEC 14496-1:2010, subclause 8.3.6, this document allows declaring a syntax element|that is an
mdividual element in an array. Such a declaration follows ISO/IEC 14496-1:2010, Rule A.2: typespec namel[ [1ndex]];
hich declares the index-th element of the array name as an individual.syntax element having the data type typespec. In
e context of this document typespec name[ [index]] is used to,refer to the index in the semantics and is [otherwise
quivalent to typespec name.

O < =

3.3.7 Conventions for indicating the number of-boXes in tables

—

his subclause specifies conventions used in box tables (i.e. Table 31, Table 32, Table 33, Table 34, Table [35, Table
1, Table 52, Table 53, Table 54, Table 55, Table\56, Table B.1, Table B.2, and Table B.3) where the nesting and the
umber of boxes with given four-character eddes are specified.

=16 |

The Format Req. column in the tables.specifies the number of boxes that shall be present as follows:
—+ “*” specifies that “zero or mote” boxes may be present.
—+ “+” specifies that “one or more” boxes shall be present.

—+ “0/1” specifies thateither zero or one boxes shall be present.

—+ “1” specifieS.that one and only one box shall be present.

—

n additionte boxes included in a box table, any other boxes may be present unless specifically disallowedl.

Uverview

4.1 Overall architecture

Figure 1 shows a typical content flow process for an omnidirectional media application.
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Figure 1 — Content flow process for omnidirectional media with projected video

ving interfaces are specified in this document:

'v, E'i: audio bitstream, video bitstream, coded image(s), respectively; see Clause 10.

media file; see Clause 7. Moreover, media profiles specified in Clause 10 include the specification of th
formats for F/F', which may contain constraints on the elementary streams contained within th

les of the tracks.

e 8 specifies the delivery related interfaces for DASH delivery.

e 9 specifies the delivery related interfaces for MMT delivery.

" interfaces in Figure 1 are not specified in this document.

Vhile the syntax and-semantics of the bitstreams Ea, Ev, and Ei are the same as those for E'a, E'v, E'i, respectively, th
face to the file/segment encapsulation module is not specified.

rld audie-visual scene (A) is captured by audio sensors as well as a set of cameras or a camera devid
Liple lenises and sensors. The acquisition results in a set of digital image/video (Bi) and audio (Ba) signal
ras/lenses typically cover all directions around the centre point of the camera set or camera device, thy

@ @

[¢)

0£360° video.

Audio may be captured using many different microphone configurations and stored as several different content
formats, including channel-based signals, static or dynamic (i.e. moving through the 3D scene) object signals, and
scene-based signals (e.g. Higher Order Ambisonics). The channel-based signals typically conform to one of the
loudspeaker layouts defined in ISO/IEC 23091-3. In an omnidirectional media application, the loudspeaker layout
signals of the rendered immersive audio program are binauralized for presentation via headphones.

For audio, no stitching process is needed, since the captured signals are inherently immersive and omnidirectional.

This document specifies the following types of omnidirectional video and images, which differ in the architecture
in the image pre-preprocessing for encoding and in the image rendering processing blocks:

16

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

— Projected omnidirectional video/images:

— Image pre-processing for encoding: The images (Bi) of the same time instance are stitched, possibly
rotated, and projected onto a 2D picture coordinates using a mathematically specified projection format.
Optionally, the resulting projected pictures may be further mapped region-wise onto a packed picture.
Either projected pictures or packed pictures are subject to video or image encoding.

— Image rendering: Either regions of the decoded packed pictures (if region-wise packing has been applied)
or the entire projected picture (otherwise) is mapped onto a rendering mesh suitable for the projection

formatinuse

— Fisheye omnidirectional video/images:

— Image pre-processing for encoding: Circular images (Bi) captured by fisheye lenses_are arranged onto a
2D picture, which is then input to video or image encoding.

— Image rendering: The decoded circular images are stitched using thel sSignalled fisheyp-specific
parameters.

— Mesh omnidirectional video:

— Image pre-processing for encoding: A 3D mesh consisting of inesh elements is generated, where mesh
elements can be either parallelograms or regions of a sphére Surface. The images (Bi) of the same time
instance are stitched, possibly rotated, and projected onto the 3D mesh. Mesh elements are magped onto
rectangular regions of one or more 2D pictures, which are input to video encoding,.

— Image rendering: Rectangular regions of the deceded 2D picture(s) are mapped to the 3D mesh| which is
used directly as the rendering mesh.

sl

urther details of the architecture for projected; fisheye, and mesh omnidirectional video/images are prpvided in
ubclauses 4.2, 4.3, and 4.4, respectively.

(%)

—3

he pre-processed pictures (D) are encoded as coded images (Ei) or a coded video bitstream (Ev). The|captured
1ﬂj:ldio (Ba) is encoded as an audio bitstream (Ea). The coded images, video or audio are then composed into a

edia file for file playback (F) or a sequence of an initialization segment and media segments for strearhing (Fs),
ccording to a particular media.container file format. In this document, the media container file format {s the ISO
ase Media File Format specifiéd in ISO/IEC 14496-12. The file encapsulator also includes metadata info the file
or the segments.

o)

oo llis)

—3

he segments Fs are délivered using a delivery mechanism to a player.

he file that the_file encapsulator outputs (F) is identical to the file that the file decapsulator inputs (F'). A file
ecapsulatoriprocesses the file (F') or the received segments (F's) and extracts the coded bitstreams (H's, E'v, or
'i) and parses the metadata. Viewport-dependent video may be carried in multiple tracks, which may bp merged
j\ the bifstream rewriting into a single video bitstream E'y prior to decoding. The audio, video or imageqd are then

QL =

—

ecoded into decoded signals (B'a for audio, and D' for images/video). In the image rendering block, theg decoded

ictures (D') are projected onto the screen of a head-mounted display or any other display device bas¢d on the
metadata parsed from the file. Likewise, decoded audio (B'a) is rendered (e.g. through headphones) according to
the current viewing orientation. The current viewing orientation is determined by the viewing orientation
tracking functionality. When a head-mounted display is in use, the viewing orientation tracking can involve head
tracking and possibly also eye tracking. When sphere-relative overlays are in use, the viewing orientation tracking
functionality can include or be complemented by viewing position tracking and rendering of overlays with
background visual media can take both the viewing position and the viewing orientation into account. Besides
being used by the renderer to render the appropriate part of decoded video and audio signals, the current viewing
orientation may also be used by the video and audio decoders for decoding optimization. In viewport-dependent
delivery, the current viewing orientation is also passed to the strategy module, which determines the video tracks
to be received based on the viewing orientation.
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The process described above is applicable to both live and on-demand use cases.

4.2 Projected omnidirectional video/images

4.2.1

General

The architecture specified in subclause 4.1 applies with the following further specifications.

The images (Bi) of the same time instance are stitched, possibly rotated, projected, and mapped onto a packe
picture (D). A description of this process is provided in subclause 4.2.2.

The packgd pictures (D) are encoded as coded images (Ei) or a coded video bitstream (Ev).
The metddata in the file includes information for the following:

— the projection format of the projected picture;

— thea

— ther

— regigdn-wise packing;
— regidn-wise quality ranking.
In the imjage rendering block, the decoded packed pictures (D!)~dre projected onto the screen of a head-mounted

display dr any other display device based on the current_yviewing orientation or viewport and the projection,
sphericall coverage, rotation, and region-wise packing metadata parsed from the file.

4.2.2

For mon
generate

and regign-wise packing processes for‘monoscopic content is illustrated with Figure 2 and described as follows.
Source inmages (Bi) are stitched, possibly rotated, and projected onto a unit sphere.

The image data on the unit sphere‘is further arranged onto a two-dimensional projected picture (C). The projecte|

picture ¢
a packed
and this
packed p

packed plicture (D)\is given as input to image/video encoding. The packed picture may cover only a part of th
entire sphere. \In"practice, the source images may be converted to a packed picture in one process withoy
intermediiate steps.

Figure

18

[o8

Irea of the spherical surface covered by the packed picture;

btation for converting between the global coordinate axes and the localicoordinate axes;

Stitching, rotation, projection, and region-wise packing

scopic 360° video, the source imagés of one time instance are stitched, possibly rotated, and projected to
a projected picture representing ‘one view. The breakdown of the image stitching, rotation, projection,

[l ="

bvers the entire sphere” Optionally, region-wise packing is then applied to map the projected picture ont
picture. If the region-wise packing is not applied, the packed picture is identical to the projected pictur
picture is given-as input to image/video encoding. Otherwise, projected regions are mapped onto
cture (D) by¢indicating the location, shape, and size of each packed region in the packed picture, and th

ALY

-+ ®© 0O

Image stitching, rotation, projection, and region-wise packing

o C i ; D
. B Stltchlng, Projected Reglon_—Wlse Packed Image/video
Source images »| rotation (o.ptlo.nal), picture paqklng > picture(s) — encoding
and projection (optional)

2 — Monoscopic image stitching, rotation, projection, and region-wise packing of source images
of a single acquisition time instance
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In the case of stereoscopic 360° video, the source images of one time instance are stitched, possibly rotated, and
projected to generate a projected picture representing two views, one for each eye. Both views may be mapped
onto the same packed picture, as described below in relation to Figure 3, and encoded by a traditional 2D video
encoder. Alternatively, each view of the projected picture may be mapped to its own packed picture, in which case
the image stitching, projection, and region-wise packing is like described above with Figure 2. A sequence of
packed pictures of either the left view or the right view may be independently coded. Alternatively, packed
pictures of the left view and the right view may be temporally interleaved in an alternating manner and encoded
as a single bitstream, which is indicated to comply with the temporal interleaving frame packing arrangement. In
another alternative, multiview coding is used to encode both views into the same bitstream with inter-view
prediction.

he breakdown of the image stitching, rotation, projection, and region-wise packing processes for stefeoscopic
pntent where both views are mapped onto the same packed picture is illustrated with Figure 3 ‘and described as
pllows. Source images (Bi) are stitched, possibly rotated, and projected onto two unit spherés, one for each eye.
he image data on each unit sphere is further arranged onto a two-dimensional projected-picture (C. fof left eye,
r for right eye), which covers the entire sphere. Frame packing is applied to pack the left'view picture pnd right
jew picture onto the same projected picture. Optionally, region-wise packing is)then applied to |pack the
rojected picture onto a packed picture, and the packed picture (D) is given as input to image/video enfcoding. If
he region-wise packing is not applied, the packed picture is identical to the prejected picture, and this picture is
iven as input to image/video encoding. The packed picture may cover only a-part of the entire sphere.

g9 O < O3 h O

Image stitching, rotation, projection, and region-wise packihg

Cy
B Stitching Projected \ C Region-wise D
Source images ' rotation (optional), left picture ';r;:?ne = Rrojected —>  packing E}?S:(:(i) —> lrgiggg‘;feo
and projection Cr / P 9 picture (optional) P 9
Projected
right picture

Figure 3 — Stereoscopic image stitching, rotation, projection, and region-wise packing of source images
of a single‘acquisition time instance

Tlhe image stitching, rotation, projection,-and region-wise packing processes may be carried out multiple|times for
the same source images to create différent versions of the same content, e.g. for different sphere rotations (i.e.
different rotations of local coordinate axes with respect to the global coordinate axes). Similarly, the region-wise
packing process may be perforied multiple times from the same projected picture to create more [than one
sequence of packed picturesto-be encoded.

4.3 Fisheye omnidirectional video/images

Thhe architecture specified in subclause 4.1 applies with the following further specifications.

o~y

fisheyelens is a lens that achieves extremely wide angles of view and produces a circular image. Circulgr images
hptured by multiple fisheye lenses of a 360 camera typically cover all directions around the centre pofnt of the
mera set or camera device

Q

(@]

The circular images (Bi) captured by fisheye lenses at the same time instance are not stitched, but directly
mapped onto a picture (D) in the fisheye video format, which is specified in Clause 6. Region-wise packing is not
allowed for the fisheye video format.

The fisheye images including non-stitched circular images (D) are encoded as coded images (Ei) or a coded video
bitstream (Ev). The coded images, video or audio are then composed into a media file for file playback (F) or a
sequence of an initialization segment and media segments for streaming (Fs), according to a particular media
container file format. The file encapsulator also includes fisheye-specific metadata, which assist in rendering the
decoded pictures, into the file or the segments.
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The fishe

— Lens

— Lens

ye-specific metadata in the file includes:
distortion correction (LDC) parameters with local variation of FOV,

shading compensation (LSC) parameters with RGB gains,

— Displayed field of view information, and

— Camera extrinsic parameters (physical location).

In an OM
specific p

4.4 Mesh omnidirectional video

The arch

The imag
to be enc

The metd

— ther

— the 3D mesh, consisting of mesh elements,

— ama

The decdded pictures (D') are mapped onto the 3D mesh used for rendering on a head-mounted display or an

other dis

4.5 Streaming methods for omnidirectional video

4.5.1

In viewp
another
predictio

player, fylly decodedsbyithe decoder, and the area of the decoded picture corresponding to the current viewport
rendered to the usér:

A distinc

[AF player, the circular images in the decoded fisheye video are stitched using the signalled fisheysg
arameters to an omnidirectional image and rendered according to the user’s viewport.

tecture specified in subclause 4.1 applies with the following further specifications.

es (Bi) of the same time instance are stitched, possibly rotated, projected onte a 3D mesh. A picture ()
pded consists of rectangular regions, each mapping to exactly one mesh element of the 3D mesh.

data in the file includes information for the following:

btation for converting between the global coordinate axes and thelocal coordinate axes,

pping of rectangular regions to mesh elements.

<

play device based on the current viewing orientation or viewport.

Overview

brt-independent streaming, omnidirectional video is represented with the equirectangular projection dr
projection method~The video pictures are encoded as a single-layer bitstream using temporal intgr
n, the entire coded bitstream is stored at a server, and if needed, typically fully transmitted to the OMAJF

s

L fedture of omnidirectional video is that only a viewport is displayed at any particular time, while i

normal Video applications typically the entire video is displayed. This feature may be utilized to improve the

performance of omnidirectional video systems, through selective delivery depending on the USers viewport (or
any other criteria, such as recommended viewport timed metadata). Viewport-dependent delivery can be enabled

for exam

ple by region-wise packing or viewport-dependent video coding. The performance improvement can be

either or both of lower transmission bandwidth and lower decoding complexity compared to conventional
omnidirectional video systems under the same resolution/quality of the video part presented to the user.

Annex D

describes some specific schemes for viewport-dependent omnidirectional video processing, while

subclause 4.5 includes an overview and categorization of viewport-dependent delivery.

Viewport-dependent delivery can be achieved by either of the following:

20
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— Multiple versions of the content, where different versions are optimized for different viewing orientations.
Examples of this category are provided in Clauses D.2 and D.9.

— Splitting the content into tile sequences. Each tile sequence can be encoded at multiple resolutions or at
different quality levels. Viewport-dependent delivery can be achieved by receiving different sets of available
encoded tile sequences.

The tile-based viewport-dependent streaming can be arranged in one of the following ways:

a

)

Author-driven binding which is further Pnfngnri?nr‘ intothe Fn”nvm'ng twomethaods:
=2

1)

2)

T

Viewport-specific author-driven binding: The content author prepares multiple OMAF baseltrg
targeted at a particular range of viewing orientations and providing bitstream rewriting instrt
merge specific encoded tile sequences. The strategy module selects between available OMAF ba
as described in further detail in subclause 4.5.2. The bitstream rewriting module fgllows the ins
of the selected OMAF base track to create a video bitstream. Examples of this‘category are pr
subclauses D.6.2 to D.6.5, inclusive, and Clause D.8.

Free-viewport author-driven binding. The content author prepares one,or more OMAF base t
OMAF base track is not tailor-made for any viewing orientation but\gives multiple options fr(
the OMAF player can choose the encoded tile sequences that are-uiSsed for extraction. Further]
OMAF base track provides bitstream rewriting instructions to merge any encoded tile sequences
by the OMAF player. The strategy module selects an OMAF base track and the encoded tile s
among the indicated options. For example, an OMAF basetrack can enable the player to choose
tile sequences from multiple resolutions and the playef can, for example, receive a full se
resolution tiles to show the full representation of the content at a lower quality while retrieving
of high-resolution tiles that together make up the“viewport. The operation of the strategy 1
described in subclause 4.5.3. The bitstream.rewriting module follows the instructions of the
OMAF base track to create a video bitstream:~Examples of this category are provided in Claus
subclauses D.6.6 to D.6.10, inclusive.

) Late binding. The strategy module selects any encoded tile sequences that can be merged to a bits
will typically retrieve a full set of low-resolution tiles to show the full representation of the content 4
quality while retrieving a subset of-high-resolution tiles that together make up the viewport. The tile
strategy can be tailored according/to the current viewport, available bandwidth, the field of view of
mounted display or the hardware decoding capabilities, among other things. The bitstream rewritin
merges the selected eneeded tile sequences into a bitstream. The decoded picture/texture c
combination of high andlow resolution tiles which are then mapped onto a sphere, where the lo
tiles are used for those locations where no high-resolution tiles are being decoded. Further detai
binding are providedin subclause 4.5.4.

n ISOBMFF Media Segment as specified in ISO/IEC 23009-1 includes one or more MovieFragmentB
ne or more-MediaDataBoxes. It is allowed to split an ISOBMFF Media Segment into Subsegme
pntaining_one or more MovieFragmentBoxes and one or more MediaDataBoxes. A DASH clie
bqueststentire Media Segments through their URLs indicated in the MPD or entire Subsegments thro
ytesfanges indicated in the SegmentIndexBox(es).

cks, each
ctions to
se tracks
tructions
bvided in

racks. An
m which
more, an
selected
equences
encoded
t of low-
a subset
hodule is
selected
e D.4 and

tream. It
talower
selection
the head-
g module
ntains a
v quality
s on late

bxes and
nts, each
nt either
ugh their

he duration of a Segment or a Subsegment can be too long for responding to a viewing orientation change with a

new selection of OMAF tile tracks. To enable fine-grained requests, even down to a single picture interval, and to
obtain the indexing data conveniently for all OMAF tile tracks, subclause 8.6 specifies the formats for the
Initialization Segment for an OMAF base track, the Tile Index Segment, and the Tile Data Segment. The
Initialization Segment for an OMAF base track contains not only a header for the OMAF base track but also a
header for all the referenced OMAF tile tracks. The Tile Index Segment is an Index Segment as specified in ISO/IEC
23009-1 and contains MovieFragmentBoxes for the OMAF base track and all the referenced OMAF tile tracks. A
Tile Data Segment contains media data for the respective OMAF tile track.
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4.5.2 Tile-based streaming with viewport-specific author-driven binding

When an SRQR descriptor is present in one or more Main Adaptation Sets, an OMAF player concludes that the
content has been made available for viewport-specific author-driven binding. An OMAF player chooses a Main
Adaptation Set that provides a higher quality for the viewport as indicated by the SRQR descriptor. When there
are many Main Adaptation Sets suitable for the viewport, the following factors can be used for selecting between
them:

— Codec and the coding profile and level. These pieces of information are carried in the @codecs MPD attribute.

The *]nr‘nr]ing r‘ap:\rif‘y of the client device can constrain which Main Aﬂapfafinn Sets are decodable in real-

time

— The festricted video scheme type carried in the @codecs MPD attribute or the projection format capried in
the PF descriptor, or both.

— OMAF video profile. The OMAF video profile for the Main Adaptation Set is conveyed in they@profiles MPPD
attribute.

=

— Relafive picture quality in the viewport area as indicated by the \SRQR descriptor, whe|
sphRegionQuality@quality ranking local flagisequalto 0.

)

— The projected picture resolution from which the content on the viewport originates, as indicated by the SRQ
descriptor. An OMAF player can select such Main Adaptation Set, which provides a suitably high resolution in
relatjon to the resolution of the viewport.

— The fregion covered by the high-quality content, as indicated by the SRQR descriptor, in relation to the
viewport size and margins for potential viewing orientation changes.

When a Partial Adaptation Set contains multiple Representations, the following factors can be used for selecting
between them:

[¢)

— Relafiive picture quality among the Representations as indicated by the SRQR descriptors. Alternatively, th
@bamdwidth value or the @qualityRanking value can be used as an indication of the respective qualif]
among the Representations in the same Partial Adaptation Set.

<

— The pitrates for the Representations,‘as indicated with the @bandwidth MPD attribute, in relation to the
estimated throughput.

4.5.3 Tile-based streaming with free-viewport author-driven binding

[¢)

When an| SRQR descriptor’is absent in one or more Main Adaptation Sets, an OMAF player concludes that th
content Has been made-available for free-viewport author-driven binding. When there are many Main Adaptatio
Sets, the followingfactors can be used for selecting between them:

=]

1

— Codelc and, the coding profile and level. These pieces of information are carried in the @codecs MPD attribute.
The gdecoding capacity of the client device can constrain which Main Adaptation Sets are decodable in rea
time.

— The restricted video scheme type carried in the @codecs MPD attribute or the projection format carried in
the PF descriptor, or both.

— OMAF video profile. The OMAF video profile for the Main Adaptation Set is conveyed in the @profiles MPD
attribute.

An OMAF player can select the OMAF tile tracks to be received as follows:
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select a subset of the OMATF tile tracks to be received:

023(E)

If the Segment formats specified in subclause 8.6 are in use, an OMAF player can use the following factors to

— The TrackBoxes of the OMAF tile tracks among which an OMAF player needs to select are present in the

Initialization Segment of the Representation in the Main Adaptation Set.

— The number of track references from the OMAF base track to OMAF tile tracks or to 'alte"' track groups

indicates the number of OMAF tile tracks that an OMAF player needs to select.

Tl o . — = ) P = : R = Tt = 1 1 4
- T COITLCITLLOVELAYTDU UlUIT OPIIC L TRTYULOUINIYVUd L L LUYRAITRLIITJDO Cdll UC UsStU tU

which sphere region is covered by the OMAF tile track.
— An OMAF player aims at selecting OMAF tile tracks covering the viewport so that they have
quality than the other selected OMAF tile tracks. The @bandwidth value or the~-@gtality]

quality ranking metadata in the instances of SphereRegionQualityRankingBox, when prg
be used.

—+ Otherwise, an OMAF player selects a Representation from each Partial- Adaptation Set. An OMAF pl3
at selecting OMAF tile tracks covering the viewport so that they hayéa-higher quality than the other

OMAF tile tracks. When a Partial Adaptation Set contains multipleyRepresentations of OMAF tile ti
following factors can be used for selecting between them:

the @bandwidth value or the @qualityRankingvalue can be used as an indication of the 1
quality among the Representations in the same Rartial Adaptation Set.

— The bitrates for the Representations, as indicated with the @bandwidth MPD attribute, in relat
estimated throughput.

4.5.4 Tile-based streaming with late:binding

4.5.4.1 Strategy

The client determines which tiles to retrieve. It will typically retrieve the full omnidirectional video
quality and the high-resoltition tiles to provide high quality in the viewport. Although the strategy us
(MAF player to determine which tiles to select at which point in time is up to the implementation, the fo
alnon-exhaustive list\of élements that may be used in this process:

—+ Current vielport orientation (yaw, pitch, roll)

—+ Current,zoom level (if any)

—+,~The decoding capacity of the client-device. On a device with limited decoding capability, the tile

conclude

a higher
anking

value can be used as an indication of the respective quality among the Representations in the same Partial
Adaptation Set and hence to select between collocated OMAF tile tracks. Alternatively or additiopnally, the

sent, can

yer aims
selected
acks, the

— Relative picture quality among the Representations.as indicated by the SRQR descriptors. Altefnatively,

pspective

on to the

in a low
ed by an
lowing is

selection

dlgorithm may decide to limit the number of tiles it will fetch from the highest quality level, Or, alte

natively,

decide to skip a certain quality layer completely, and use a only fetch tiles from a medium quality level.

— Random access points for each tile
— Available network bandwidth

— Measured network latency

— The number of quality levels, and the number of tiles in each of those quality levels, along with their

respective tile sizes
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— Individual base tracks can be used to distinguish different quality levels.

A typical operation is to identify the tiles covering the current viewport (and the expected viewport in the next
few hundred milliseconds). Based on the readings of the data generated by the user device, the client conceptually
maps this target viewport onto the projected frame. The high-resolution tiles covering this area on the projected
frame are then selected for retrieval. Upon reception, bitstream rewriting is performed on the retrieved tiles such
that the rewritten bitstream contains the tiles for rendering the viewport, hence providing a partial view of the
total projected frame. The client may, in addition, also decide to merge in the bitstream one or more low
resolution tiles for covering the rest of the of projected frame.

4.5.4.2 | Bitstream rewriting
4.5.4.2.1 General
A player ran have many decoders at its disposal, a few, or only one. The most common case in devices at the time

of writing this document is that a player has only one decoder, or just a few. To enable operation of devices thg
have only a single decoder, the bitstreams for the individual tiles need to be merged into a single bitstream.

ot

Depending on device, viewport and network circumstances, it can be possible for a client.deciding to select fewg
tiles thar are needed to satisfy the resolution the decoder has been initialized withi, nesulting in ‘empty’ tiles. I
such a cdse, in order to still create a compliant bitstream, the client will have to.fill those empty tiles with valj
data. Ong method for doing so is to copy an already added tile as often as needed to make sure all tile ‘slots’ a1
filled. Anpther method is for a client to generate ‘dummy’ tile data.

= I

[CI="]

ISO/IEC [14496-15 specifies that a VVC subpicture track that does not/contain content intended for displayin|
(referred to as a substitute subpicture track) can be indicated with.a box header flag of VvcConfigurationBo
or VvcNALUConfigBox in the sample entry. A substitute subpicture track can be used to provide coded data fd
an ‘empty’ tile.

0Q

= X

4.5.4.2.2( HEVC bitstream rewriting

=]

The bitstfeam rewriting process is not specified in this document, with the present subclause giving directions o
how to afhieve such a rewrite for HEVC. Implementers are referred to Rec. ITU-T H.265 | ISO/IEC 23008-2 fq
more detpils on how to write a conformant bjtstream.

—

Generating a conformant video bitstream\typically consists of two types of rewriting that need to be carried out:
a) Rewriting parameter sets in the Initialization Segment.
b) Rewriting the slice segment header.

Additionglly, it may béirequired to remove start code emulation prevention bytes before rewriting the slig
segment header and insert the start code emulation prevention bytes after rewriting the slice segment header.

[¢)

4.5.4.2.3| VVGbitstream rewriting

The bitstream rewriting process is not specified in this document, with the present subclause giving directions ol
how to achieve such a rewrite for VVC. Implementers can refer to Rec. ITU-T H.266 | ISO/IEC 23090-3 and
ISO/IEC 14496-15 for more details on how to write a conformant bitstream.

Generating a conformant video bitstream typically consists of rewriting the parameter sets in the Initialization
Segment.

The bitstream rewriting process could be similar to ISO/IEC 14496-15:2022, subclause 11.6, with the following
differences:

— Rather than using the sequence parameter sets of the VVC merge base track, the player generates the
sequence parameter sets that are suitable for the bitstream.
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— The player picks OMAF tile tracks according to its strategy rather than using the 'spor' sample gro
VVC merge base track as specified in ISO/IEC 14496-15:2022, subclause 11.6.4.

023(E)

up in the

— The player updates parameter sets based on the high-level syntax of the NAL units in the selected OMAF tile
tracks rather than using the VVC merge base track and its sample groups for parameter set rewriting as

specified in ISO/IEC 14496-15:2022, subclause 11.6.5.

It may be required to remove start code emulation prevention bytes before rewriting a parameter set a
the start code emulation prevention bytes after rewriting the parameter set.

4.6 Additional functionalities

p—

h addition to omnidirectional video, images and audio, this document specifies the\following 3
inctionalities:

-

— Multiple viewpoints. A viewpoint can be regarded as an omnidirectional camera, Viewpoints can be
example, for the following purposes:

— Provide several user-switchable camera positions to view the content. For example, a sports eve
captured from different positions.

— Express a storyline where the user is given the choice £0\select which storyline path is folloy
temporally contiguous portion in the storyline is represented by a viewpoint.

Thhe storage of viewpoints is specified in subclause 7.12.

video or image. Overlays can be indicated to have sphere-relative or viewport-relative positions. Th|
of overlays is specified in subclause 7.14.

—

he use of the additional functionalities cah-be indicated using the toolset brands specified in Clause 12.

4.7 Conformance and interoperability

471 General

—

his document specifies several referenceable features that implementations and external specifications
b achieve interoperability. These referenceable features include the following:

[

—+ Specification of a coordinate system for omnidirectional media (subclause 5.1), and equatio
conversion process between sets of coordinate axes of this coordinate system (subclause 5.3).

—+“Omnidirectional projection formats (subclause 5.2).

nd insert

dditional

used, for

nt can be

red. Each

— Overlays. Video, image, or timed text can be indicated to be overlays of the omnidirectional background visual

e storage

may use

ns for a

— Maedia profiles, as defined in subclause 4.7.2. Individual media profiles are specified in Clause 10.
— Presentation profiles, as defined in subclause 4.7.3. Individual presentation profiles are specified in C

— Mapping of media and presentation profiles to DASH and CMAF are specified in Annex B and
respectively. When conformance to the media or presentation profiles specified in this document is

lause 11.

Annex C,
indicated

for content carried according to ISO/IEC 23009-1, the specifications of Annex B shall be obeyed. When
conformance to the media or presentation profiles specified in this document is indicated for content carried

according to ISO/IEC 23000-19, the specifications of Annex C shall be obeyed.
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— Toolset brands, as defined in subclause 4.7.4. Individual toolset brands are specified in Clause 12.
— Region-wise packing formats (subclause 5.4).

— Scheme types for post-decoder processing of omnidirectional video (subclause 7.6.1).

— Specific types of sphere region timed metadata tracks (subclause 7.7).

However, the technologies and features specified in this document may be used independently. For example,

b cifiod in thic docioant oo bha nead s danandantly of atb o AMAL foot e
oxes speethedrthisdoctmentmaybensedindependentyotother OMAI features:

[=9)

NOTE For implementing a media profile, it is suggested to refer to the specification of that media profile in Clause 10/an
read othef parts of this document selectively by following the cross-references included in the specification of the med
profile.

[

This dochiment specifies code points that implementations and external specifications may usé“for referring to
respectivie OMAF features. The code points are summarized in subclause 4.7.5.

4.7.2 Media profiles

4.7.2.1 | General

A media [profile for timed media is defined as requirements and constraints for a set of one or more ISOBMHF
tracks of| a single media type. The conformance of a set of one or more/ISOBMFF tracks to a media profile
specified|as a combination of:

[72)

— Specification of which sample entry type(s) are allowed, and@hich constraints and extensions are required in
addition to those imposed by the sample entry type(s).

— Consfraints on the samples of the tracks, typically“expressed as constraints on the elementary streaim
contained within the samples of the tracks.

A media profile for static media is defined as requirements and constraints for a set of one or more ISOBMFF items
of a single media type. The conformance of alset'of one or more ISOBMFF items to a media profile is specified as a
combination of:

— Specffication of which item type(s)-are allowed, and which constraints and extensions are required in addition
to thpse imposed by the item-type(s).

— Consfraints on the content of the items, typically expressed as constraints on the elementary stream
contained within thelitems.

The elemlentary stréam constraints of a media profile may be indicated by a requirement to comply with a certai
profile and levelefithe media coding specification, possibly including additional constraints and extensions, sud
as a requjrementof the presence of certain information for rendering and presentation.

l=al=}

NOTE “llﬁ ust Uf L‘llﬁ ClﬁlllﬂllLdly SUIEAIIT CUIISUT diIlLb prLiﬁCb‘l fUl d lllﬁdid PI Uﬁi€ Cdll ‘U€ I Cfl:‘l CIILCd IU_y illlplﬁlllCIlLdLiUIlb dl d
external specifications independently of the ISOBMFF requirements and constraints specified for the media profile. However,
the encapsulation and use of a media profile for other encapsulation formats is outside of the scope of this document.

4.7.2.2 File decoding process and file decoder requirements for video and image media profiles

Each video or image media profile specified in Clause 10 includes a file decoding process such that all file decoders
that conform to the video or image media profile will produce numerically identical cropped decoded pictures
when invoking the file decoding process associated with that video or image media profile for a set of ISOBMFF
tracks conforming to the video media profile or a set of ISOBMFF image items conforming to the image media
profile, respectively. A bitstream that conforms to the elementary stream constraints specified for the video or
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image media profile is reconstructed as an intermediate product of the file decoding process. The output of the file
decoding process consists of all of the following:

— alist of decoded pictures;
— for projected omnidirectional video or image, all of the following rendering metadata:

— the projection format of the associated projected pictures,

afraran nocling fornot of b o accooiatnd neaiaotad oaotienc (rabon anplioohla
tre-tFae-paei g ot orthe-asSetiateaprojecreapictuare S twaethappricantey;

— the region-wise packing information (when applicable),

— the rotation information (when applicable);

— for fisheye omnidirectional video or image, fisheye-specific rendering metadata;

— for mesh omnidirectional video or image, all of the following metadata:
— a 3D mesh, consisting of mesh elements,
— amapping of rectangular regions in the decoded pictures to mesh elements,

— the rotation information (when applicable).

<

ideo media profiles may specify constraints on when rendering metadata is allowed to change.

o~y

file decoder conforms to the file decoding process requirements of this document when it complies with both of
he following:

(s

— The file decoder includes a conforming decoder that produces numerically identical cropped decoded pictures
to those produced by the file decoding ‘process specified for the video or image media profile in (lause 10
(with the correct output order or eutput timing, as specified in the video or image coding specification of the
video or image media profile, respectively).

—+ The file decoder outputs réndering metadata that is equivalent to that produced by the file decoding process
specified for the video-or_.image media profile in Clause 10 (with the correct association of the endering
metadata to particular cropped decoded pictures, as specified in this document).

oy

igure 4 illustrates-an e€xample file decoder, its outputs as described above, and its relation to other parts of an
MAF player implementation.

(@)

=

player claiming conformance to a video or image media profile shall include a file decoder complying with the
ﬂe decoding process of that video or image media profile as specified above. Specifications of a media prjofile may
cludéa-subclause on expectations of a player operation, for example including recommendations for repdering.

— -
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4.7.2.3

Each audjo profile specified in Clause 10 includes a file decoding process such that.all file decoders that conform
dio profile will produce an output according to the specification of the\file decoding process. For audig,

to the au
the conf
process [

4.7.3

A presen
any num
and may
provides

4.7.4

A toolset]
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format o
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Figure 4 — Conformance points for OMAF video and image media profilés

File decoding process and file decoder requirements for audio media profiles

rmance of the output signal is defined by the file decoding pracess. The output of the file decodinjg
rovides a signal that may be represented in the reference system.

Presentation profiles

-

fation profile is defined as requirements and constraints for an ISOBMFF file containing tracks or items
ber of media types. A specification of a presentation profile should refer to the specified media profilg
include additional requirements or constraints: A file conforming to a presentation profile typicall
an omnidirectional audio-visual experience:

< »n

Toolset brands

brand facilitates a functionality~ that is considered additional compared to the basic operation of an
hyer. A toolset brand should be specified so that the toolset brand can be used with any media codin
I media profile. A toolset‘brand is specified as requirements and constraints for a set of one or mor
tracks and items. A file_is indicated to conform to a toolset brand with a FileTypeBox containing th
acter code of the toelset brand among compatible brands. The specification of a toolset brand ma
bquirements foryan-@MAF player complying with the toolset brand.

< @ ® 0q

Summary of referenceable code points

Brands

ISO/IEC

14496-12 defines the concept of brands, which may be indicated in a file-specific manner in the

FileTypeBox and in a track-specific manner in the TrackTypeBox. Brands are used in this document to
indicate conformance to OMAF media profiles, OMAF presentation profiles, OMAF toolset brands, and CMAF
media profiles that are defined in this document.

The brands specified in this document are listed in Table 2.

28
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Table 2 — Brands specified in this document

Brand identifier | Subclause in Name of the media profile or the presentation profile
this document

hevi 10.1.2 HEVC-based viewport-independent OMAF video profile

hevd 10.1.3 HEVC-based viewport-dependent OMAF video profile

avde 10.1.4 AVC-based viewport-dependent OMAF video profile

uhvi 10.1.5 Unconstrained HEVC-based viewport-independentO@MAF video
profile

adti 10.1.6 Advanced tiling OMAF video profile

siti 10.1.7 HEVC-based simple tiling OMAF vide6,profile

sitv 10.1.7 VVC-based simple tiling OMAF video profile

vvci 10.1.8 VVC-based viewport-independent OMAF video profile

oabl 10.2.2 OMATF 3D audio basgline profile

ocazd 10.2.3 OMAF 2D audielegacy profile

heoi 10.3.3 OMAF HEVC image profile

jpoi 10.3.4 OMAF legacy image profile

vvoil 10.3.5 OMAF VVC image profile

ttml 10.4.2 OMAF IMSC1 timed text profile

ttwv 10.43 OMAF WebVTT timed text profile

ompp 111 OMAF viewport-independent baseline presentation profile

ovdp 11.2 OMAF viewport-dependent baseline presentation profile

ovly 12.1 Overlay toolset brand

VWPE 12.2 Viewpoint toolset brand

nlsl 123 Non-linear storyline toolset brand

cvid C.1.1 CMAF media profile for the HEVC-based viewport-independent
OMATF video profile

chev C.1.2 CMAF media profile for the HEVC-based viewport-dependent
OMATF video profile

cuvd C.1.3 CMAF media profile for the unconstrained HEVC-based viewport-
independent OMAF video profile
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Brand identifier

Subclause in

this document

Name of the media profile or the presentation profile

cvve C.1.4 CMAF media profile for the VVC-based viewport-independent
OMATF video profile
cabl C.21 CMAF media profile for OMAF 3D audio baseline profile
4.7.5.2 | Uniform resource names
The URN§ specified in this document are listed in Table 3.
Table 3 — URNSs specified in this document
URN Subclause in Description
this document

urn:mpeg:mpegl:omaf:2017 8.2.2 Namespace foryXML elements and
attributes

urn:mpeg:mpegl:omaf:2017:pf 8.3.2 Scheme.identifier for the omnidirectional
projéction type DASH MPD descriptor

urn:mpeg:mpegl:omaf:2017:rwpk | 8.3.3 Seheme identifier for the region-wise
packing type DASH MPD descriptor

urn:mpeg:mpegl:omaf:2017:cc 8.3.4 Scheme identifier for the content coverage
DASH MPD descriptor

urn:mpeg:mpegl:omaf:2017:srqgr 8.3.5 Scheme identifier for the spherical region-
wise quality ranking DASH MPD descriptor

urn:mpeg:mpegl:omaf:2017:2dgr 8.3.6 Scheme identifier for the 2D region-wise
quality ranking DASH MPD descriptor

urn:mpeg:mpegl:omaf:20L7:fomv | 8.3.7 Scheme identifier for the fisheye
omnidirectional video DASH MPD
descriptor

urn:mpeqg:mpegliromaf:2020 8.5.1 Namespace for XML elements and
attributes

urn:mpéqg smpegl:omaf:2020:assoc | 8.5.2 Scheme identifier for the association
descriptor

urn:mpeg:mpegl:omaf:2020:vwpt 8.5.3 Scheme identifier for the viewpoint
information descriptor

urn:mpeg:mpegl:omaf:2020:0vly | 8.5.5 Scheme identifier for the overlay
information descriptor

urn:mpeg:mpegl:omaf:2020:etgb 8.5.6 Scheme identifier for the entity to group

descriptor

30
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URN

Subclause in Description
this document

urn:mpeg:mpegl:omaf:dash:

profile:indexed-isobmff:2020

B.1.4.1 DASH profile identifier indicating the
of the segment formats specified in
subclause 8.5

use

.7.5.3 Restricted scheme types

Thhe restricted scheme types specified in this document are listed in Table 4.
Table 4 — Restricted scheme types specified in this document

Restricted Subclause in Description

scheme type this document

podv 7.6.1.2 Projected omnidirectional video; an opeh-ended restricted schenje
type for omnidirectional video based-on a projection

erpv 7.6.1.3 Equirectangular projected videoj a closed restricted scheme type|for
omnidirectional video based{on the equirectangular projection and
essentially no region-wise‘packing.

ercm 7.6.1.4 Packed equirectangular or cubemap projected video; a closed
restricted schem@’type for omnidirectional video based on either|the
equirectangularprojection or the cubemap projection and any region-
wise packing:

fodv 7.6.1.5 Fisheye omnidirectional video; an open-ended restricted scheme|type
for omnidirectional video based on video captured by one or moife
fisheye camera lenses and not based on a projection

ecov 7.6.1.6 Like 'ercm' but overlay information may additionally be preserit.

erc? 7.6.17 Like 'ercm' but the region-wise packing format of the track
containing the 'erc2' scheme type is derived from the collectiop of
the instances of RegionWisePackingBox of the tracks referenced
by the track containing the 'erc2' scheme type.

modv 7.6.1.8 Mesh omnidirectional video; an open-ended restricted scheme type
for omnidirectional video based on a 3D mesh

meov 7.6.1.9 Closed scheme type for mesh omnidirectional video
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4.7.5.4 Sample entry types

The sample entry types specified in this document are listed in Table 5.

Table 5 — Sample entry types specified in this document

Sample entry | Subclause in Description
type this document
invo 7.7.4 For use with a timed metadata track containing the initial viewing
orientation timed metadata
rcvp 7.7.5 For use with a timed metadata track containing the recommended
viewport timed metadata without indicating a viewpoint
rvp2 7.7.5 For use with a timed metadata track containing the recommended
viewport timed metadata concerning one or more indicated
viewpoints
ttsl 7.7.7 For use with a timed metadata track containing the timed text sphere
location timed metadata
stmd| 7.11 For use with a timed metadata track'containing ERP region metadata
dyvp 7.12.3.1 For use with a timed metadatatrack indicating the viewpoint
parameters that are dynamically changing over time
invp 7.12.3.2 For use with a timed\ymetadata track indicating the initial viewpoint
that should be used
ocpd 7.12.3.3 For use withatimed metadata track indicating information on object
centre points correspondence between viewpoints
dyol] 7.14.6 For use with a timed metadata track indicating overlays that are active
only at particular times and dynamically changing overlay parameters
VISP 7.15.5 For use with a timed metadata track indicating viewing space
4.7.5.5 | Box types
The box fypes specifiedin this document are listed in Table 6.
Table 6|— BoX types specified in this document and their relation to boxes not specified in this document
Box types, structure and cross-reference.
moov| [SOBMFF [container for all the metadata
trak [SOBMFF (container for an individual track or stream
trgr [SOBMFF [track grouping indication
2dsr 7.1.3 Ispatial relationship 2D description box
2dss 7.1.3 Ispatial relationship 2D source box
sprg 7.1.3 lsub-picture region box
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Box types, structure and cross-reference.

coif 7.13.3 composition information box
ttyp [SOBMFF [track type box
mdia [SOBMFF [container for the media information in a track
minf [SOBMFF |media information container
<tbl [SOBMFF |sample table box, container for the time/space
ap |
stsd [SOBMFF [sample descriptions (codec types, initialidation
etc.)
- [SOBMFF [sample entry or restricted sample entry
rinf [SOBMFF [restricted scheme info bax
schi [SOBMFF |scheme information.box
povd 7.6.2 projected omnidirectional video box
prr |7.6.2 projection foririat box
rwpk |7.6.4 region=wise packing box
rotn [7.6.5 rotation box
covi [7.6.6 coverage information box
ovly [7.14.4 overlay configuration box
fovd 7.6:3 fisheye omnidirectional video box
fovi™17.6.3 fisheye video essential info box
fvsi [7.6.3 fisheye video supplemental info box
movd 7.6.7 mesh omnidirectional video box
mesh [7.6.8 imesh box
rotn (7.6.5 rotation box
- 7.7.2 sphere region sample entry
rosc 7.7.2 lsphere region configuration box
rcvp 7.7.5 recommended viewport sample entry
rvif 7.7.5 recommended viewport information box
- [SOBMFF |visual sample entry
srqr 7.8.2 lsphere region quality ranking box
2dqr 7.8.3 2D region quality ranking box
ovly 7.14.4 overlay configuration box
lvssn 7.15.3 viewing space box
stpp [SOBMFF |XML subtitle sample entry
otcf 7.10.2 OMAF timed text configuration box
wvtt 1184-(2}/915% 0 WebVTT sample entry
otcf 7.10.2 OMAF timed text configuration box
meta [SOBMFF |Metadata
iprp [SOBMFF |item properties box
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Box types, structure and cross-reference.

ipco [SOBMFF |item property container box
prir 7.9.3 lprojection format item property
fovi 7.9.4 essential fisheye image item property
fvsi 7.9.5 lsupplemental fisheye image item property
rwpk 7.9.6 region-wise packing item property
rotn 7.9.7 rotation item property
covi 7.9.8 coverage information item property

frame packing item property

NOTE FramePackingProperty‘hasthe same

stvi 7.9.2 box
type and syntax as StéxeeVideoBox
specified in ISO/IEC'14496-12.
iivo 7.9.9 initial viewing orientation-item property
ovly 7.14.5 overlay item propérty
vssn 7.15.4 viewing space item property
meof 7.1.4 media offset-box

4.7.5.6 | Track grouping types

The track grouping types specified in this document are listed in~Table 7.

Table 7 — Track grouping typeés specified in this document

Track grouping type | Subclause in this Track grouping name
document
2dsr] 7.1.3.2 Two dimensional spatial relationship track grouping

4.7.5.7 | Entity grouping types

The entity grouping types.spécified in this document are listed in Table 8.

Table 8 — Entity grouping types specified in this document

Entity grouping type | Subclause in this Entity grouping name
document
vipo 7.12.2 Viewpoint entity grouping
oval 7.14.7.1 Grouping of overlays that are alternatives for
switching
ovbg 7.14.7.2 Grouping of overlays and background visual media
that are intended to be presented together
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The sample grouping types specified in this document are listed in Table 9.

Table 9 — Sample grouping types specified in this document

Sample grouping Subclause in this Sample grouping name

type document

2dsr 7.1.3.3 Two dimensional spatial relationship sample
grouping

tmsh 7.16.2 Tile mesh sample grouping

(&u |

~ =

L

XES.

3.1 Coordinate system

Omnidirectional video projection and region-wise packing

he coordinate system consists of a unit sphere and three coordinaté,axes, namely the X (back-to-front) 3
ateral, side-to-side) axis, and the Z (vertical, up) axis, where the thiee axes cross at the centre of the sph

he location of a point on the sphere is identified by a pair pf sphere coordinates azimuth (¢) and elevati

igure 5 specifies the relation of the sphere coordinates/azimuth (¢) and elevation (0) to the X, Y,and Z c

A

Z

v

|

increasing ¢

xis, the Y
bre.

n (0).

ordinate

\
/

Figure 5 — Coordinate axes and their relation to the sphere coordinates

NOTE

The specified coordinate system is the same as in ISO/IEC 23008-3.

The value range of azimuth is -180.0°, inclusive, to 180.0°, exclusive. The value range of elevation is -90.0° to

90.0°, inclusive.
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5.2 Omnidirectional projection formats

5.2.1

General

Subclause 5.2 specifies the inverse of the projection process for remapping of one sample location of a monoscopic

projected

The omni
Table 10

luma picture onto a position on the unit sphere identified by a pair of azimuth and elevation coordinates.

directional projection formats specified in this document are identified by a 5-bit unsigned integer value.
specifies the omnidirectional projection format identifier values and provides references to the

subclausgs in which the respective inverse projection processes are specified.

5.2.2

Inputs to

— pict
pict

— thed
hPos

Outputs

— sphe
subc

The sphe

(I):
0=

Figure 6
projectio

Table 10 — Omnidirectional projection formats

Identifier Omnidirectional Subclause
value projection

0 Equirectangular projection | 5.2.2

1 Cubemap projection 5.2.3

2.31 Reserved N/A

Equirectangular projection for one sample location

this process are:
reWidth and pictureHeight, which are the width and height, respectively, of a monoscopic projected lumfa
re, in relative projected picture sample units, and
entre point of a sample location (hPos, vPos) along the horizontal and vertical axes, respectively, wherne
and vPos are in relative projected picturé sample units and may have non-integer real values.

f this process are:
e coordinates (¢, 0) for(the sample location in degrees relative to the coordinate axes specified in
ause 5.1.
re coordinates (¢0) for the luma sample location, in degrees, are given by the following equations:

0.5 = hPos +pictureWidth ) * 360 (5
0.5 - vPgs % 'pictureHeight ) * 180
llustrates the azimuth and elevation ranges of a monoscopic projected picture with the equirectangulgr

.

36
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Figure 6 — Azimuth and elevation ranges of the monoscopic projected picture of the
equirectangular projection

NOTE 1 Since an input to this process is the centre point of a sample location and the width and height of|the sampl
ero, the output ¢ is never equal to —180° or 180° and the output 0 is never equal to -90° or 90°.

N

NOTE 2 The monoscopic projected picture represents the inside surface of the unit sphere pbséerved from the or
bordinate system. Thus, the azimuth decreases from left to right.

Q

5.2.3 Cubemap projection for one sample location

—

hputs to this process are:

— pictureWidth and pictureHeight, which are the width and height, respectively, of a monoscopic proje
picture, in relative projected picture sample units, and

— the centre point of a sample location (hPos, vPos) along the horizontal and vertical axes, respective|
hPos and vPos are in relative projected picture sample units and may have non-integer real values.

Qutputs of this process are:

— sphere coordinates (¢, 6) for the sample location in degrees relative to the coordinate axes sp
subclause 5.1.

Higure 7 illustrates the cube face arranigement in the projected picture of the cubemap projection forma
mapping of the cube faces onto.the coordinate axes specified in subclause 5.1, where PX, NX, PY, NY, P
denote positive X, negative X,(positive Y, negative Y, positive Z, and negative Z, respectively.

e are non-

gin of the

ted luma

ly, where

bcified in

t and the
/, and NZ
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e 7 — Relation of the-cube face arrangement of the projected picture to the sphere coordinates

s of pictureWidth and pictureHeight shall be such that pictureWidth is a multiple of 3, pictureHeight is|a
bf 2, and pictureWidth / 3 is equal to pictureHeight / 2.

re coordinates (¢, 8) for the luma sample location, in degrees, are given by the following equations:

v

38

Iw = pictureWidth / 3
lh = pictureHeight / 2

tmpHorVal = hPos - Floor( hPos + 1w ) * lw

tmpVerVal = vPos - Floor( vPos + 1h ) *1h
hPos’ = -( 2 *tmpHorVal +lw ) + 1

vPos' = -(2 *tmpVerVal +1h)+1

w = Floor( hPos + lw)

h = Floor( vPos + 1h)

if(f(w ==1 && h == 0){// positive x front face

x=1.0
y = hPos’
z = vPos’

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

]

s p Mo BN BN |

telseif(w == 1 && h == 1){// negative x back face
x=-1.0
y = -vPos’
z = -hPos’
}elseif(w == 2 && h == 1) {// positive z top face
x = -hPos’
y = -vPos’
z=1.0
}elseif(w == 0 && h == 1) {// negative z bottom face
x =hPos’

ISO/IEC 23090-2:2023(E)

(6)

y = -vPos’
z=-1.0
}elseif(w == 0 && h == 0) {// positive y left face
x = -hPos’
y=1.0
z = vPos’
Yelse{//(w == 2 && h == 0), negative y right face
x = hPos’
y=-1.0
z =vPos’
}
¢ =Atan2(y,x)*180+m

0 =Asin(z s x2+y+ zz) *180 + 1

.3 Conversion from the local coordinate axes to the global coordinate axes

hputs to this process are:

sphere coordinates (¢4, 84) relative to the local coordinate axes.
utputs of this process are:

— sphere coordinates\(¢’, 8') in degrees relative to the global coordinate axes.

rotation yaw (ad), rotation pitchi(Bd), rotation roll (yd), all in units of degrees, where
rotation yaw (ad) and rotation*sell (ya), are in the range of -180.0, inclusive, to 180.0, ¢xclusive,
and rotation pitch (Ba) is in the'tange of -90.0 to 90.0, inclusive, and

his process specifies rotations around the three axes of the coordinate system of subclause 5.1, where [yaw (aq)
xpresses a rotation around the Z axis, pitch (Ba) rotates around the Y axis, and roll (yd) rotates around the X axis.
otations areextrinsic, i.e. around X, Y, and Z fixed reference axes. The angles increase clockwise when looking
‘om the origin towards the positive end of an axis, as illustrated in Figure 8.

© ISO/IEC 2023 - All rights reserved
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X Rol

Figure 8 — Illustration of the directions of the yaw, pitch, and roll rotations

[=]

When anfy of the yaw (a4), pitch (B4) and roll (ya4) rotation angles is not equal to zero,an*@MAF player needs t
apply the sphere rotation process specified in this subclause to convert the local coordinate axes to the glob
coordinate axes.

=

ot

It is assymed that the global coordinate systems for different media types were made aligned during conter
production.

The outputs are derived as follows:

$ =da*m+180
6 =04*m=+180
o =oad *m+ 180
B=Ba*m+180
Yy =vd *m+ 180

x1=Cos(¢ ) *Cos(8)

y1=Sin(¢ ) *Cos(0)

71 =Sin( 0)

x2 = Cos(B)*Cos () *x1—Cos(‘B) *Sin(a)*y1+Sin(B)*z1 (7

y2 = (Cos(y)*Sin( a) + Sinfy)**Sin(f) *Cos(a) ) *x1 +
(Cos(y) *Cos(@)y=Sin(y)*Sin(p)*Sin(a)) *y1-
Sin(y ) * Cos((BY+* z1

72 = (Sin(y) * Sin(«)* Cos(y) *Sin(f) *Cos(a) ) *x1 +
(Sin(y)*Cos(a) + Cos(y)*Sin(B)*Sin(a) ) *y1 +
Cosy)* Cos(B) *z1

b’ = Atan2(yz;x2 ) * 180 +

0’ = Asin(zz ) *180 + 1t

5 4_ R agipn-wisae nacking formats
. 2giion-wisepa OF

54.1 General

Subclause 5.4 specifies the inverse processes of the region-wise packing for remapping of a luma sample location
in a packed region onto a luma sample location of the corresponding projected region.

The inverse region-wise packing processes specified in this document are identified by a 4-bit unsigned integer

value. Table 11 specifies the region-wise packing format identifier values and provides references to the
subclauses in which the respective inverse processes are specified.

40 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2

Table 11 — Region-wise packing formats

Identifier value | Region-wise packing format Subclause
0 Rectangular region-wise packing | 5.4.2
1..15 Reserved N/A

532 Conversion of one Sample Tocation for rectangular region-wise packlng

—_

his subclause specifies the inverse of the rectangular region-wise packing process for remapping d
hmple location in a packed region onto a luma sample location of the corresponding projectedségion.

wn

Yt

puts to this process are:

while the sample location is at an integer sample location within the packed_picture,

—+ the width and the height (projRegWidth, projRegHeight) of the projected.region, in relative projectg
sample units,

—+ the width and the height (packedRegWidth, packedRegHejght) of the packed region, in relativ
picture sample units,

—+ transform type (transformType), and

—+ offset values for the sampling position (offsetX; offsetY) in the range of 0, inclusive, to 1, exc
horizontal and vertical relative packed picture-sample units, respectively.

=z

OTE offsetX and offsetY both equal to 0.5 indicate a sampling position that is in the centre point of a sample
piicture sample units.

Q

utputs of this process are:

—+ the centre point of the sample location (hPos, vPos) within the projected region, where hPos and v}
relative projected picture.sample units and may have non-integer real values.

—

he outputs are derived‘as follows:

if( transformType == 0 || transformType == 1 || transformType == 2 || transformType
HorRatio = projRegWidth + packedRegWidth
verRatio = projRegHeight + packedRegHeight

helse if ( transformType == 4 || transformType == 5 || transformType == 6 ||
transformType == 7) {
horRatio = projRegWidth + packedRegHeight

023(E)

f a luma

—+ sample location (x, y) within the packed region, where x and y are in relative packed picture sample units,

d picture

e packed

usive, in

in packed

os are in

==3){

verRatio = nroiRegHeight = nackedReg\Width
I~ 7 [=] O I~ [=]

if( transformType == 0) {
hPos = horRatio * ( x + offsetX)
vPos = verRatio * (y + offsetY )
} else if ( transformType == 1){
hPos = horRatio * ( packedRegWidth - x - offsetX )
vPos = verRatio * (y + offsetY )
} else if ( transformType == 2){
hPos = horRatio * ( packedRegWidth - x - offsetX)
vPos = verRatio * ( packedRegHeight - y - offsetY )
} else if ( transformType == 3){

© ISO/IEC 2023 - All rights reserved
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hPos = horRatio * ( x + offsetX )

vPos = verRatio * ( packedRegHeight - y — offsetY )
} else if ( transformType == 4){

hPos = horRatio * (y + offsetY )

vPos = verRatio * ( x + offsetX )
} else if ( transformType == 5){

hPos = horRatio * ( y + offsetY )

vPos = verRatio * ( packedRegWidth - x - offsetX)
} else if ( transformType ==6) {

hPos = horRatio * ( packedRegHeight — v — offsetY )

6 Fis

6.1 G¢

Without

by fishey
OMAF pl
intended

— Regi
— Field|
— Lens
— Lens
Essential
Fisheyq

of fis
Fisheyq

vPos = verRatio * ( packedRegWidth - x - offsetX)
} else if ( transformType == 7)) {

hPos = horRatio * ( packedRegHeight - y - offsetY )

vPos = verRatio * ( x+ offsetX)

heye omnidirectional video

bneral

the projection and region-wise packing processes specified in Clatise' 5, multiple circular images captured
e cameras may be directly projected onto a picture, which consists of fisheye omnidirectional video. In an
hyer, the decoded fisheye omnidirectional video may be stitched and rendered according to the user|s
viewport using the signalled fisheye video parameters, inclhuding:
n information of circular images in the coded picture,

of view and camera parameters of fisheye lens;

distortion correction (LDC) parameters-with local variation of FOV, and

shading compensation (LSC) parameters with RGB gains.

=

fisheye video parameters fop ‘enabling stitching and rendering at the OMAF player are specified i
bVideoEssentialInfoStdruct () in subclause 6.2. For high quality rendering and efficient deliver
heye video, supplemental fisheye video parameters are specified in
bVideoSupplementalInfoStruct () in subclause 6.3.

<

6.2 The FisheyeVideoEssentialInfoStruct () syntax structure
6.2.1 Syntax
aligned(8) class FisheyeVideoEssentialInfoStruct () {

unsigned int (3) view dimension idc;

bit (21) reserved = 0;

unsigned int (8) num circular images;

for (i=0; i< num circular images; i++) {

42

unsigned int (32) circular image centre x;

unsigned int (32) circular image centre y;
unsigned int (32) rect region top;
unsigned int (32) rect region left;
unsigned int (32) rect region width;
unsigned int (32) rect region height;
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unsigned int (32)
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circular image radius;
scene_radius;

signed int (32) camera centre azimuth;
signed int (32) camera centre elevation;
signed int (32) camera centre tilt;

unsigned int (32)
unsigned int (32)
unsigned int (32)
unsigned int (32)
bit (16) reserved

camera centre offset x;
camera centre offset y;
camera centre offset z;
field of view;

= 0;

Unsigned 1INt (16)

4q.2.2 Semantics

for (j=0; j< num polynomial coeffs; J++)
signed int (32) polynomial coeff;

num_polynomial coeris;

view dimension idc indicates that the syntax element values 0 this
FisheyeVideoEssentialInfoStruct () syntax structure have\been constrained as specified in
Table 12. The indicated constraints shall be obeyed in &he syntax element values| of this
FisheyeVideoEssentialInfoStruct () syntax structure:
Table 12 — Constraints implied by view_dimension_idc
view_dimension_idc | Constraints
0 num_circular images isequalto 2.
The values of camera centre azimuth
camera_ cgntre elevation, camera centre tilf,
cameraNcentre offset x,  camera centre offset y, and
camexa-centre offset z are such that the circular images haye
aligned optical axes and face opposite directions.
The sumof field of view valuesis greater than or equal to 360 * 219,
1 num_circular images isequalto 2.
The values of camera centre azimuth
camera_centre elevation, camera_ centre tilf,
camera centre offset x, camera centre offset y, and
camera_ centre offset z are such that the circular images haye
parallel optical axes that are orthogonal to the line intersecting the
camera centre points.
The camera corresponding to i equal to 0 is the left view.
© ISO/IEC 2023 - All rights reserved 43
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view_dimension_idc | Constraints

2 num_circular images isequalto 2.

The values of camera centre azimuth,
camera centre elevation, camera centre tilt,
camera_ centre offset x,  camera centre offset y, and
camera_ centre offset z are such that the circular images have
p:\r:ﬂlp] npfir‘nl axes that are nrfhngnna] to _the line infprcpr‘fing the
camera centre points.

The camera corresponding to i equal to 0 is the right view.

3|to 6, inclusive Reserved.

7 No additional constraints are implied for the syntax elémeént values
within  this FisheyeVideoEssentialInfoStruct () syntax
structure.

num|circular images specifies the number of circular images in the\cropped output picture of each

ool

cir

q

cir

q

rect
the coordinates of the top-left carner and the width and height of the rectangular region that contains th

q

cir
q
q

l
1

lop-left corner of the coded picture.

lop-left corner of the coded picture.

image, that correésponds to the maximum field of view of the fisheye lens, specified by field of view.

the circular image specified by circular image centre x, circular image centre vy, an

oded picture this structure applies to. Typically, the value is equal to 2, but other non-zero values ay
Iso possible.

[

<)

tular image centre x is afixed-point 16.16 value that'specifies the horizontal coordinate, in lum|
amples, of the centre of the circular image in each coded,picture this structure applies to, relative to th

(¢

tular image centre vy is a fixed-point 16.16 value that specifies the vertical coordinate, in lum|
amples, of the centre of the circular image in each coded picture this structure applies to, relative to th

[

_region top, rect region left, rect region width, and rect region height specit

o <

ircular image, which may or niay not be cropped. These values are specified in units of luma samples.

ular image radius., is“a fixed-point 16.16 value that specifies the radius, in luma samples, of th
ircular image thatcis—defined as a length from the centre of the circular image specified b
ircular_image_centre.X and circular_image_centre_y to the outermost pixel boundary of the circuld

[}

- <

'he activerarea of a circular image is defined by the intersection of the rectangular region, specified b
rect megion top, rect region left, rect region width,and rect region height, an|

o<

ir¢ular image radius.

The active area of each circular image shall contain at least one sample location. There shall not be any
sample location that is within more than one active area.

scene_radius is a fixed-point 16.16 value that specifies the radius, in luma samples, of a circular region
within the active area of the circular image, where the obstruction, such as the camera body, is not
included in the region specified by circular_region_centre_x, circular_region_centre_y, and scene_radius.
The enclosed area is the suggested area for stitching as recommended by the content provider.
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camera centre azimuth and camera centre elevation indicate the spherical coordinates that
correspond to the centre of the circular image. camera centre azimuth shall be in the range of
-180 * 216 to 180 * 216 - 1, inclusive. camera centre elevation shall be in the range of -90 * 21¢ to
90 * 216, inclusive.

camera centre tilt indicates the tilt angle of the sphere region that corresponds to the circular image.
camera centre tilt shall bein the range of -180 * 216 to 180 * 216 - 1, inclusive.

camera centre offset x, camera centre offset y and camera centre offset z are

fixed=point—t6:16vatuesthatmdicatethe XYZ offsetvatues, i mmittinretres;of the—focattemtre of the
fisheye camera lens corresponding to the circular image, from the focal centre origin of the overgll fisheye
camera configuration as illustrated in Figure 9.

Oz

Cwr Oy

-~/

a) Example of a fisheye camera configuration b) Relation of Oy, Oy, Oz, Cr, and C

Figure 9 - Illustration of caméra_centre_offset_x (Ox), camera_centre_offset_y (Oy) and
camera_centre_offset_z (0;) of the focal centre (C. or Cr) of the fisheye camera lens (L or R, respectively)
relative to the focal centre origin of the overall fisheye camera configuration (Cw)

field of view is a fixed-point 16.16 value that specifies the field of view of the fisheye lens corresponding
to the circular image;in degrees. A typical value for a hemispherical fisheye lens is 180°.

num_polynomial) coeffs and polynomial coeff are lens distortion parameters that dpfine the
curve fupetion that maps the normalized distance (r) of a luma sample (x,) from the centre of the circular
imagecto the angle (8) of a sphere coordinate from the normal vector of a nominal imaging plane that
passes-through the centre of the sphere coordinate system for the active area of the circular image, where
the angle is in units of radians, as shown in Figure 10.

© ISO/IEC 2023 - All rights reserved 45


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

Figur¢ 10 — Illustration of the relation between the normalized distance (r) and the angular value (8)

num
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big
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image. This is the maximum order of the polynomial plus 1. The value.of num polynomial coeff

3) Normalized distance (r) of aluma sample (xy) on  b) 2D illustration of the definition ofithe ‘angle (6)

q
feserved.

The FisheyeVideoSupplementalInfoStruct () syntax structure

St
(o]

D

v 4

a circular image

of distortion function

[polynomial coeffs isan integer that specifies the number of polynemial coefficients for the circulg

@ 0 =~

hall be in the range of 0 to 8, inclusive. Values of num polyfiemial coeffs greater than 8 ay

nstances of polynomial polynomial coeff are fixed-point 8.24 polynomial coefficient values thg
[ibes the curve function using the following polynomial eguation:

(s

0 =Y 1! ©

Fe p; and N; are represented by polynomial)y coeff and num_polynomial_ coeffs, respectively.

Syntax

1 (8) class FisheyeVideoSupplementalInfoStruct (container box version) {
igned int(8) Gmum circular images;

(19) reserwed = 0;

igned in&(d) entrance pupil flag;

igned int(l) flip info flag;

igneds®nt (1) camera intrinsic_ flag;

igmed int (1) local fov flag;

igned int (1) deadzone flag;

for (i=0; i<num circular images; i++) {

if (container box version > 0) {
unsigned int (4) lens projection type;
bit (4) reserved = 0;

}

if (entrance pupil flag == )y |
unsigned int (16) num ep coeffs;
for (Jj=0; j<num ep coeffs; j++)

signed int (32) ep_ coeff;
}
if (flip info flag == 1) {
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bit (30) reserved = 0;
unsigned int (2) image flip;
}
if (camera intrinsic flag == 1) {
unsigned int (32) image scale axis_angle;
unsigned int (32) image scale x;
unsigned int (32) image scale y;
bit(16) reserved = 0;
unsigned int (16) num polynomial coefs lsc;
for (j=0; j<num polynomial coefs lsc; j++) {
Signed 1nt (3Z) polynomial coef K _Isc _I;
signed int (32) polynomial coef k lsc gy
signed int (32) polynomial coef k lsc b;

}
}
if (local fov_flag == 1) {

unsigned int (16) num angle for displaying fov;

bit (16) reserved = 0;

for (j=0; j<num angle for displaying fov; j++) [
unsigned int (32) displayed fov;
unsigned int (32) overlapped fov;

}

bit (16) reserved = 0;

unsigned int (16) num local fov_ region;

for (J=0; j<num local fov_region; J+#)\ {
unsigned int (32) start radius;
unsigned int(32) end radius;
signed int (32) start angle;
signed int (32) end angle;
unsigned int (32) radius_delta;
signed int (32) angle dedbta;
for (rad=start radiusy’ rad<=end radius; rad+=radius_delta)

for (ang=start_angle; ang<= end angle; angt+=angle delta)
unsigned int(32) local fov _weight;

}
}
if (deadzone flag ==M) {
bit (24) reserved'= 0;
unsigned int (8) num deadzones;
for (j=0; j<num deadzones; j++) {
unsigriéd int (16) deadzone left horizontal offset;

uns¥gned int (16) deadzone top vertical offset;
ansigned int (16) deadzone width;
bnsigned int (16) deadzone height;

6.3.2 Semantics

num_circular images specifies the number of circular images in the cropped output picture of each
coded picture this structure applies to. Typically, the value is equal to 2, but other non-zero values are
also possible.

entrance pupil flag equal to 1 specifies the entrance pupil coefficients are present.
entrance pupil flag equal to O specifies that the entrance pupil coefficients are not present. When
container box versionisequalto0,entrance pupil flag shall be equalto 0.
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flip info flag equal to 1 specifies that image flipping region information is present.
flip info_ flagequal to 0 specifies that image flipping information is not present.

camera_intrinsic flag equal to 1 specifies that image scale and lens shading compensation camera
intrinsic parameters are present. camera intrinsic flag equal to O specifies that image scale and
lens shading compensation camera intrinsic parameters are not present.

local fov flag equal to 1 specifies that the local field of view parameters are present.
local fov_ flagequal to 0 specifies that the local field of view parameters are not present.

[=

deadizone flag equal to 1 specifies that deadone related parameters are present. deadzone flagedqu
tlo 0 specifies that deadzone parameters are not present.

leng projection_ type indicates the type of lens projection model corresponding to the cireular image.
lens projection type equal to 0 indicates the equidistant projeetion moddl
lens projection type equal to 1 indicates the perspective projection moddl
lens projection type equal to 2 indicates the stereographic~ pfojection moddl
lens projection type equal to 3 indicates the sine-law, ~“projection  moddl
lens projection type equal to 4 indicates the equi-solid angle projection model. Values fqr
lens projection type intherange of 5 to 15, inclusive, are reserved;

num|ep coeffs specifies the number of entrance pupil coefficients, for’the circular image. The value ¢f
num_ep coeffsshallbeequalto3,5,7, or9,and other values oftium ep coeffs are reserved.

(i

The |nstances of ep coeff are entrance pupil distortion parameters that define the curve function thg
corrgcts the incidence ray of any object which points to the optical centre Cw as shown in Figure 11. Thes
entrgnce pupil distortion parameters are used to correct the camera_centre_offset_z (0,) to its real optic:
centtte (Cw) in the external camera coordinates.

— @

Oy

L A

. '.CR

Figure 11 — Illustration of the entrance pupil rectification on the Z-axis

The instances of ep coeff are fixed-point 8.24 polynomial coefficient values q;. For the first give
bp—Coeff the value of j is equal to 3, and j is incremented by 1 for each subsequent instance
ep_coeff. The values of q; specify the entrance pupil equation:

=]

—n

M;—

EP(9) = X%

g (10)

where M; is represented by num ep coeffs +3.

When instances of ep _coeff are present, the angle (6) of a sphere coordinate from the normal vector of
a nominal imaging plane that passes through the centre of the sphere coordinate system for the active

area of the circular image, where the angle is in units of radians, is specified using the following
polynomial equation:
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0= 31 pj* I+ EP(6)

(1D

where p; and N; are represented by polynomial coeff and num polynomial coeffs,

respectively, and r is the normalized distance of a luma sample (x;) from the centre of the circula

r image.

image flip specifies whether and how the image has been flipped and thus a reverse flipping operation
needs to be applied. The value 0 indicates that the image has not been flipped. The value 1 indicates that
the image has been vertically flipped. The value 2 indicates that the image has been horizontally flipped.

The value 3 indicates that the image has been both vertically and horizontally flipped.

image scale axis angle, image scale x, and image scale y are three fixed-poi
values that specify whether and how the circular image has been scaled along an axis. Fhey ar
take into account the natural error in the camera-mirror setting. The axis is defined by a’singld
indicated by the value of image scale axis angle, in degrees. An angle of\0 "degrees
horizontal vector is perfectly horizontal and a vertical vector is perfectly~vertical. The
image scale x and image scale_ y indicate the scaling. They may‘’also be called
parameters that satisfy the following equation:

ul _[c d][un Cx
8 it | e R Pl
The equation relates the actual pixel coordinates (u,v) to the jdeal image coordinates (uy, vy).

represent image centre x, image centre y respectively. ¢, d, and e represent image s
image scale axis angle,and image scale_ y respectively.

num_polynomial coefs lsc specifies the number of polynomial coefficients of the lens
compensation (LSC) parameters for the circular image.

polynomial coef k 1lsc r, polynomtal coef k lsc g, and polynomial coef
are 8.24 fixed-point values that specify the LSC parameters to compensate the shading artifz
fisheye lense that reduces the color inythe radial direction. The compensating weight (w) to be n
to the original color is approximated-as a curve function using the following polynomial equatio
r is the normalized radius as spécified in subclause 6.2.2:

Ifentrance pupil flagisequal to 0, the compensating weight (w) is specified as follows:

—_ VN i-1
W= YDt *xT

Otherwise, the.eompensating weight (w) is specified as follows:
w= YL pig *xr"1 + EP(0)
The weighing factors for red, green, and blue may be calculated separately whenp is repres

polynomial coef k 1lsc r, polynomial coef k lsc g, and polynomial coef k|
respectively, and r is the corresponding radius from the image centre after normalizatio

ht 16.16
e used to
angle as
means a
ralues of
as affine

(12)

cx and ¢,
cale x,

shading

K 1lsc b
ct of the
hultiplied
ns where

(13)

(14)

ented by
| 1sc_b,
h by the

full radius. N is represented by num polynomial coefs 1lsc. Figure 12 shows an ey

ample of

an input fisheye video picture and the output after applying lens shading compensation.
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a) Example of a pair of circular input images prior b) Example of a pair of output images resulting

num |

disy

ovel

q

The
1

i

for displaying without blending that involves adjacent circular images.

blending with adjacent circular images.

fisheye image is,divided into 12 sectors where each sector angle is 30°.

to lens shading compensation from lens sharing compensation

Figure 12 — Example of lens shading compensation

o

|angle for displaying fov specifies the number of angles that define the'displayed an
verlapped regions. According to the value of num angle for displaying fov,/nultiple values
lisplayed fov and overlapped fov are defined with equal intervals, whichistart at 12 o'clog
nd increase clockwise.

A~

layed fov specifies the field of view of the part of the circular image that.is recommended to be used

rlapped fov specifies the field of view of the part of the circular image that may be overlapped onfa
phere by adjacent circular images and that is recommended to/béwsed for displaying either as such or by

values of displayed fov and overlapped foviZshall be less than or equal to the value ¢f
field of view.

NOTE  The value of field of view is determined by the physical property of each fisheye lens, while th
ralues of displayed fov and overlapped fev are determined by the configuration of multiple fisheye lense]
For example, when the value of num circular™images is equal to 2 and two lenses are symmetrically located, th
alue of displayed fov and overlapped, fov can be set as 180 and 190 respectively, by default. However, th
alue can be changed depending on the configuration of the lens and the characteristics of the contents. For exampl
f the stitching quality with the displayed fov values (left camera = 170 and right camera = 190) and th
verlapped fov values (left camera = 185 and right camera = 190) is better than the quality with the defau
ralues (180 and 190) or if the physical configuration of cameras is asymmetric, then the unequal displayed fo
nd overlapped fov values tan be taken. In addition, when it comes to multiple (N>2) fisheye images, a sing
isplayed fov value dannot specify the exact area of each fisheye image. As shown in Figure 13 and Figure 1
isplayed fov (red-ctloured) varies according to the direction. In order to manipulate multiple (N>2) fishey
mages, num_anglé~for displaying fov is introduced. For example, if this value is equal to 12, then th

=D S + ®FF © © P o

o o

FOV =190°

FOV =170° %

Figure 13 — Displayed FOV for two fisheye images (=170° or 190°)
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Figure 14 — Displayed FOV and overlapped FOV for multiple (N>2) fisheye images

num local fov region specifies the number of local fitting regions that have different fields of piew.

start_radius (rs), end radius (re), start angle (as), and end angle (ae) spéctify the region for
local fitting/warping to change the actual field of view for displaying locally. (start radfius and
end radius are fixed-point 16.16 values that specify the minimum and maximum radiug values.
start angle and end angle specify the minimum and maximum angle values that start at 12 o’clock
and increase clockwise, in units of 2-1¢degrees. start angle and end (@ngle shall be in thg range of
-180 * 216 t0 180 * 216 - 1, inclusive. Figure 15 illustrates an example oflgcal FOV parameters.

radius_delta (rq) is a fixed-point 16.16 value that specifies theCdglta radius value for representing a
different field of view for each radius.

angle delta (aaq) specifies the delta angle value, in units of 2§1¢ degrees, for representing a differept field of
view for each angle.

local fov weight (W) is a 8.24 fixed point value which specifies the weighting value for the field of view
of the position specified by start radius,end’ radius, start angle,end angle, the angle index
i and the radius index j. The positive valuerof'local fov weight specifies the expansion ¢f field of
view, while the negative value specifies tli€,contraction of field of view.

Figure 16 shows an example result of applying local FOV parameters with a set of weighting values.

ae

Figure 15 — Illustration of parameters regarding local FOV
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FOV=90° e W=10 e
e B : FOV=90°
FOV=60° /" ;
e d b’,’r
L : i S
. " FOV=60°
S — T — 1.0 [
a) Ellipses where FOV=60° or 90° before b) Ellipses where FOV = 60° or 90° after
local FOV is applied local FOV is applied

Figure 16 — Example of local FOV with as, a., and as equal to 45°, 135°, and 45°, respectively, and
rs, re, and rq equal to 0.5, 1.0, and 0.5, respectively

num |deadzones is an integer that specifies the number of dead zones in each_coded picture this structure
gpplies to.

deadzone left horizontal offset, deadzone top vertical offset, deadzone width|
and deadzone height are integer values that specify the/position and size of the deadzone
rectangular area in which the pixels are not usable. deadzone left horizontal offset and
deadzone top vertical offset specify the horizental and vertical coordinates, respectively, in
luma samples, of the upper left corner of the deadzone in the coded picture. deadzone width and
deadzone height specify the width and height,“tespectively, in luma samples, of the deadzone. Tjo
save bits for representing the video, all pixels within a deadzone should be set to the same pixel value
(e.g. all black).

7 Onpnidirectional media storage and metadata signalling in the ISOBMFF

7.1 Generic extensions to the ISOBMFF

711 Indication of a track’not intended to be presented alone

=]

Bit 4 of the f1ags (withbit 0 being the least significant bit) of the TrackHeaderBox is used to indicate whethg
a track is|not intended to be presented alone, for example, due to that the track represents only a small portion
a videos $cene. The semantics of the flag is specified as follows:

=)

frack not intended for presentation alone: Indicates that the track is not intended to b

o 1 341 4 41 4. 1 A | 1 - A=000010__T1 £l 41 H 4L =
l)l COTIIITU dlUIIT WILITUUU ULIITI UdURS. T lcls vdlutT 15 VAUUUU 1V, 1T1IT llds ITUC UCllls STl Ll.C. L1ldadyos

0x000010 is equal to 0) indicates that the track may or may not be intended to be presented alone
without other tracks.

NG

The use of the track not intended for presentation alone flagis deprecated.

7.1.2 Clarifications on the stereo video box

This document uses StereoVideoBox as specified in ISO/IEC 14496-12 with the following additional
specifications:
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— When the value of stereo indication type indicates the temporal interleaving frame packing
arrangement, each sync sample and each SAP sample with SAP type in the range of 1 to 3, inclusive,
indicated by the stream access point sample group represent constituent picture 0 followed, in composition
time order, by samples representing constituent pictures 1 and 0 in an alternating manner up to but excluding
the next sync sample or SAP sample with SAP type in the range of 1 to 3, inclusive, indicated by the stream
access point sample group.

7.1.3 Generic sub-picture track grouping extensions

7.1.3.1 Updated semantics of track_group_type
The semantics of track group type ofthe TrackReferenceBox is changed from

track group_ type indicates the grouping type and shall be set to one of theyfellowing values, or a
value registered, or a value from a derived specification or registration:

'msrc' indicates that this track belongs to a multi-source presentation! Specified in 8.3.4.4.1.

'ster' indicates that this track is either the left or right view of(a stereo pair suitable for plgyback on
a stereoscopic display. Specified in 8.3.4.4.2.

The pair of track group idand track group type idertifies a track group within the file. The tracks
that contain a particular TrackGroupTypeBox having\ the same value of track group|id and
track group type belong to the same track group.

track group type indicates the groupingitype and shall be set to one of the following values, or a
value registered, or a value from a derived spécification or registration:

'msrc' indicates that this track‘belongs to a multi-source presentation. Specified in ISO/IFC 14496-
12:2022, subclause 8.3.4.4.1¢

'ster' indicates that this track is either the left or right view of a stereo pair suitable for plgyback on
a stereoscopic display. Specified in ISO/IEC 14496-12:2022, subclause 8.3.4.4.2.

'2dsr' indicates that this track belongs to a group of tracks with two dimensional spatial relationships
(e.g. corresponding to spatial parts of a video source). Specified in subclause 7.1.3.2 of this dgcument.

The pair of €£nack group idand track group type identifies a track group within the file. The tracks

that contain™ a particular TrackGroupTypeBox having the same value of track group|id and
track group type belong to the same track group.

7.1.3:2" Two dimensional spatial relationship

7.1.3.2.1 Definition

A SpatialRelationship2DDescriptionBox TrackGroupTypeBox indicates that this track belongs to a
group of tracks with 2D spatial relationships (e.g. corresponding to planar spatial parts of a video source). A
SpatialRelationship2DDescriptionBox TrackGroupTypeBox with a given track group id
implicitly defines a coordinate system with an arbitrary origin (0,0) and a maximum size defined by
total width and total height; the x-axis is oriented from left to right and the y-axis from top to bottom.
The tracks that have the same value of source id within a SpatialRelationship2DDescriptionBox
TrackGroupTypeBox are mapped as being originated from the same source and their associated coordinate
systems share the same origin (0,0) and the orientation of their axes. For example, a very high resolution video
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can have been split into sub-picture tracks. Each sub-picture track then conveys its position and sizes in the
source video.

Tracks in the same track group shall declare the same source id, total width, and total height. Track
groups with different track group id values and the same source id represent the same source content,
possibly at different resolutions (i.e. with different values of total widthortotal height).

NOTE A source can be represented by different such track groups (for instance when the same source is available at
different resolutions). Each of these track groups is identified by its own identifier track group_id. Since all of these track
groups originate from the same source, they share the same source id

The SubPictureRegionBox is optional and either:

o

a) is present in the SpatialRelationship2DDescriptionBox and there shall be no’ associate

[oW

SpafialRelationship2DGroupEntry in the associated track (this track has a constant{static, size an
position); or

b) is npt present in the SpatialRelationship2DDescriptionBox and ther€,shall be one or mor

[¢)

assogiated SpatialRelationship2DGroupEntry(s) in the associated traek\(this track possibly has

[<Y)

dyngmic size or position).

When copstructing the composition picture as specified below, gaps between sub-pictures carried in differer
sub-pictyre tracks are allowed, and overlaps between sub-pictures carried'in different sub-picture tracks wit
different|values of the layer field in TrackHeaderBox are allowedsHowever, overlaps between sub-picturg
carried ip different sub-picture tracks with the same value of theslayer field in TrackHeaderBox are ng
allowed.

= »n 5 =+

The spatjial relationship is restricted according to the chroma sub-sampling format of the associated track;
total width and total height, and object x, eldject y, object width and object height, shall
all selectfan integer number of samples for all planes. In-effect this means that:
— whern the format is 4:4:4, there is no restriction;

— when the format is 4:2:2 the total width,object xand object width shall be even numbers;

—  when the format is 4:2:0 all of these fields shall be even numbers.

[oW

The composition picture is recenstructed as follows, with values of object x, object y, object width, an|
object [height obtained\”from SubPictureRegionBox if present or otherwise from the
SpatialRelationship2PGroupEntry applying to the sample:

=3

a) Out pf all tracks(belonging to the same '2dsr' track group, form them into subgroups such that eac
subgroup centdins tracks in the same alternate group; then select exactly one track from each of thos
subgfoups.

D

b) For eacircomposition-tine atigned Sampte of €acit of the Setected tracks, the following appiies, i tie fromnt-to-
back ordering (1ayer) indicated in the TrackHeaderBox of the picked tracks:

For each value of i in the range of 0 to object width - 1, inclusive, and for each value of j in the range of 0
to object height -1, inclusive, the pixel value of the composition picture at pixel position
((i+object x)%total width, (j+object y)% total height) is set equal to the pixel value of
the sample of this track at pixel position (j, j).

When a timed metadata track contains a 'cdtg' track reference to a track group of type '2dsr’', the timed
metadata track describes the composition picture.
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7.1.3.2.2 Syntax

aligned(8) class SpatialRelationship2DSourceBox
extends FullBox('2dss', 0, 0) {
unsigned int (32) total width;
unsigned int (32) total height;
unsigned int (32) source_ id;

aligned(8) class SubPictureRegionBox extends FullBox('sprg',0,0) {

unsigned int (16) object x;

unsigned int (16) object y;

unsigned int (16) object width;

unsigned int (16) object height;

bit (14) reserved = 0;

unsigned int (1) track not alone flag;
unsigned int (1) track not mergeable flag;

Q

ligned(8) class SpatialRelationship2DDescriptionBox exténds
rackGroupTypeBox ('2dsr') {
// track group id is inherited from TrackGrouplypeBox;
SpatialRelationship2DSourceBox () box 2dss; //Xmandatory, shall be fijy
SubPictureRegionBox () box sprg; // optional

|

7.1.3.2.3 Semantics

total width specifies, in pixel units, thexmaximum width in the coordinate system
SpatialRelationship2DDescriptionBox track group. The value of total width shg
same in all instances of SpatialRe®ationship2DDescriptionBox with the same
track group id.

total height specifies, in pixel“"units, the maximum height in the coordinate system
SpatialRelationship2pDescriptionBox track group. The value of total height sh
same in all instances ,of SpatialRelationship2DDescriptionBox with the same
track group id.

source id parameter-provides a unique identifier for the source. It implicitly defines a coordinaf
associated to this-source.

object x specifies the horizontal position of the top-left corner of the samples in this track w
coordinate system specified by this spatial relationship track group. The position value is the v3
tosapplying the implicit resampling caused by the track width and height, if any, in the rang
total width-1, inclusive, where total width is included in|
SpatialRelationship2DDescriptionBox

st

of the
1l be the
value of

of the
hll be the
value of

e system

ithin the
lue prior
e of 0 to

this

object y speciiies the vertical position oI the top-lelt corner oI the samples 1n this track w

ithin the

coordinate system specified by this spatial relationship track group. The position value is the value prior
to applying the implicit resampling caused by the track width and height, if any, in the range of 0 to
total height -1, inclusive, where total height is included in this

SpatialRelationship2DDescriptionBox

object width specifies the width of the samples in this track within the coordinate system specified by this

spatial relationship track group. The width value is the value prior to applying the implicit re
caused by the track width and height, if any, in the range of 1 to total width, inclusive.
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obj

ect height specifies the height of the samples in this track within the coordinate system specified by

this spatial relationship track group. The height value is the value prior to applying the implicit

resampling caused by the track width and height, if any, in the range of 1 to total height, inclusive.

track not alone flag equal to 1 indicates that the current sub-picture track is not intended to be

tra¢k not mergeable flag equal to 1 indicates that the video bitstream carried in the current siih-

NOTE When HEVC (i.e. Rec. ITU-T H.265 | ISO/IEC 23008-2) is the video codec used for encoding of the bitstrean;
carripd in the sub-picture tracks, track not mergeable flag equal to 0 means that the HEVC bitstream carried i

the

consfrained tile sets SEI message as specified in Rec. ITU-T H.265 | ISOYIEC 23008-2.

7.1.3.3

7.1.3.3.1] Definition

The '2dbr' grouping type for sample grouping declares the positions and sizes of the samples from a sul

picture

grouping type is equal to '2dsr'. The value of grouping type parameter shall be equal f
track group id ofthe correspondirig-spatial relationship track group.

There ar¢ restrictions both on the presence of this sample grouping, and on the values of the fields; see subclauge
7.1.3.2.1.

7.1.3.3.

class

presented alone without at least one other sub-picture track belonging to the same track group of
grouping type '2dsr'. The value 0 indicates that the current sub-picture track may or may not be
intended to be presented alone without at least one other sub-picture track belonging to the same track
group of grouping type '2dsr"'.

icture track cannot be merged with the video bitstream carried in any other sub-picturel tracks
elonging to the same track group of grouping type '2dsr"', to generate a single video bitstream withouyt
ecoding mismatch by rewriting only header data of the bitstreams, where a decoding mismatch refers to
e value of any pixel when decoding the video bitstream in the current track is not identical to the value
f the same pixel when decoding the merged single video bitstream. An examplerof-such bitstreain

erging is the reconstruction of an HEVC bitstream as specified in subclause [10.1.3.4 when the
Tntransformed sample entry type of the track with the given track Ib\is equal to 'hvc2]|.
frack not mergeable flag equal to 0 indicates that the video bitstreamearried in the current sul
icture track can be merged with the video bitstream carried in at least.one other sub-picture tragk
{telonging to the same track group of grouping type '2dsr' to generaté.such a single video bitstream in

quch a manner as described above.

v

=]

current sub-picture track contains and only contains one or more MCTSs that can be indicated by a temporal motion

Spatial relationship 2D sample group

track in a spatial relationship track“group. Version 1 of the SampleToGroupBox shall be used when

=]

2[ Syntax

patialRe¥Yationship2DGroupEntry extends VisualSampleGroupEntry('2dsr') {
nsignedvint (16) object x;

nsigned int (16) object y;

nsigned int (16) object width;

hcignmd int (168) mhjarﬂ- ha*ighf,-

7.1.3.3.3 Semantics

object x specifies the horizontal position of the top-left corner of the samples in this group within the

56

coordinate system specified by the corresponding spatial relationship track group. The position value is
the value prior to applying the implicit resampling caused by the track width and height, if any, in the
range of 0 to total width -1, inclusive, where total width is included in the corresponding

SpatialRelationship2DDescriptionBox.
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object vy specifies the vertical position of the top-left corner of the samples in this group within the
coordinate system specified by the corresponding spatial relationship track group. The position value is
the value prior to applying the implicit resampling caused by the track width and height, if any, in the
range of 0 to total height -1, inclusive, where total height is included in the corresponding

SpatialRelationship2DDescriptionBox.

object width specifies the width of the samples in this group within the coordinate system specified by
the corresponding spatial relationship track group. The width value is the value prior to applying the
implicit resampling caused by the track width and height, if any, in the range of 1 to total width,

. 1 .
TITCTOSTV Y

object height specifies the height of the samples in this group within the coordinate systém'sp

inclusive.

7.1.4 Media offset box

AN |

.1.4.1 Definition

ox Type: 'meof’
ontainer: File
[andatory: No

uantity: Zero or more

QO 2 0O o

=2 00 =<

ediaDataBox or IdentifiedMediaDataBox)that contains media data for the media segment.

-

here shall be 0 or 1 MediaOf fsetBoxes per each SegmentIndexBox. A MediaOf fsetBox, if any,

-

bllows the Segment IndexBox. AMedigOf fsetBox is associated with the preceding SegmentIndex

7.1.4.2 Syntax

Q

ligned(8) class Media®ffsetBox () extends FullBox ('meof', 0, 0) {
unsigned int (1p), mMedia ref count;
for (i=1; i <s_.media ref count; i++) {
unsigned NIt (32) media data offset
[
]

’

(01117
i]]

’

unsign€d~int (31) media data size[][
unsigmed int (1) sap size flag[[i]
if~(Gap size flag[i]) {
tnsigned int (31) sap_size[[i]];
unsigned int (1) sap id flag[[i]];
if (sap_id flag[i])

ecified by

the corresponding spatial relationship track group. The height value is the value prior to apglying the
implicit resampling caused by the track width and height, if any, in the range of 1 to/total [height,

ediaOffsetBox provides media offsets of the media segments that are referenced by the preceding
egmentIndexBox. Each media offset specifies,;\the byte offset of the first media data box (either

s$hould be
e next box after the associated SegmentTirdexBox and the SubsegmentIndexBox, if any, that iminediately

Box.

unsigned int (32) sap id[[il];

7.1.4.3 Semantics

media ref count specifies the number of referenced media data boxes. The value of media ref count
shall be equal to the number of entries with reference type equal to 0 in the preceding
SegmentIndexBox. The referenced media data box (i.e. the referenced MediaDataBox or
IdentifiedMediaBox) for loop entry i in MediaOffsetBox corresponds to the i-th entry with
reference type equal to 0 in the preceding SegmentIndexBox. In other words, loop entry i in
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7.2 Generic extensions to ISO/IEC 14496-15
7.2.1 (ontaining of SpatialRelationship2DDescriptionBox for HEVC tile base track and HEVC til€
tracks

When an|HEVC video bitstream is carried‘\in a set of tile tracks and the associated tile base track, as specified i
ISO/IEC 14496-15, and the bitstream.répresents a sub-picture indicated by a 2D spatial relationship track group
only the tile base track contains the'SpatialRelationship2DDescriptionBox.

7.3

7.3.

For

marked 4

the

MediaOffsetBox is a 1-based index to the list of entries that have reference type equal to 0 in the
preceding Segment IndexBox in the order the entries appear in the Segment IndexBox.

media data offset[i] specifies the offset to the start of the referenced MediaDataBox or the
IdentifiedMediaDataBox of a subsegment. The value of media data offset[i] is relative to
the start of the segment containing the referenced MediaDataBox or the IdentifiedMediaDataBox.

media data size[i] specifies  byte count of the referenced MediaDataBox  or
IdentifiedMediaDataBox of a subsegment.

sap|size flag[i] equal to 1 specifies that the sap size[i] and reserved syntax elements al
present for the same value of i. sap size flag[i] equal to O specifies that sap sizefi) "an|
Yeserved syntax elements are not present for the same value of i. When starts_ with\SAP for
qubsegment is equal to 0, sap size flag[i] shall be equal to 0 for the same subsegment. Whe
$ap_size flag[i] is equal to 1, the SAP sample shall start from the beginning of the:box payload

MediaDataBox or from the byte following imda identifierin IdentifiedMediaDataBox.

ST oo oo

sap[size[i] specifies the byte count of the SAP sample that starts a subsegment,

v

sap|id flag[i] equal to 1 specifies that sap id[i] is present. sap id_£Yag[i] equal to O specifig
that sap_1id[i] is not present.

<)

sap|[id[i] identifies a SAP sample. Samples with the same value~of sap id[i] are identical. When
qubsegment contains an initial SAP sample with a sap id[iyalue that is already available in a playe
the player may avoid downloading the SAP sample and use thé already available identical copy of the SA
dample instead.

o

=

OMAF-specifie.extensions to the ISOBMFF

1 Sync samples in timed metadata tracks

timef metadata tracks specified in this document any sample in a timed metadata track is allowed to be

referenced media tracks havmg the same decoding time is a sync sample the particular sample shall be

marked as a sync sample, otherwise, the particular sample may or may not be marked as a sync sample.
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7.4 OMAF-specific extensions to ISO/IEC 14496-15

7.4.1 Coverage information box in an HEVC tile base track

When CoverageInformationBox is included in ProjectedOmniVideoBox of a tile base track, it

023(E)

provides

information on the area on the sphere covered by the content that is represented by all the tile tracks associated

with the tile base track.

7.5 Structures and semantics that are common for video tracks and image items

7.5.1 Semantics of sample locations within a decoded picture

~]

.5.1.1 Relation of decoded pictures to global coordinate axes

uthoring and the corresponding conversions from a packed picture to a spherieal picture to be rendered
e used in an OMAF player. The example in this subclause is described for.a ‘packed picture that app
rojected omnidirectional video track. Similar description can be derived for'an image item.

0 o

igure 17 illustrates the conversions from a spherical picture to a packed picture that can be used ip content

| that can
ears in a

-
__I\:__
___(;___
)]

a) Unit sphere b) Unit sphere alighed with  c) Projected picture on which d) Packed p
aligned with global local coordinate axes regions for region-wise packing are
coordinate axes specified

Figure 17 — Example of processing stages to derive a packed picture from a spherical image or vi

Thhe content authoring’ean include the following ordered steps:

—+ The source. images provided as input are stitched to generate a sphere picture on the unit spher
global coordinate axes as indicated in Figure 17a.

—+ Thewunit sphere is then rotated relative to the global coordinate axes, as indicated in Figure 17b. Th
of Yotation to convert from the local coordinate axes to the global coordinate axes is specified by the

cture

ce versa

e per the

P amount
rotation

angles indicated in the RotationBox. The local coordinate axes of the unit sphere are the ax

es of the

coordinate system that has been rotated. The absence of RotationBox Indicates that the Iocal coordinate

axes are the same as the global coordinate axes.

— s illustrated in Figure 17c, the spherical picture on the rotated unit sphere is then converted to a two-
dimensional projected picture, for example using the equirectangular projection specified in subclause 5.2.1.
When spatial packing of stereoscopic content is applied, two spherical pictures for the two views are
converted to two constituent pictures, after which frame packing is applied to pack the two constituent

pictures to one projected picture.

— Rectangular region-wise packing can be applied to obtain a packed picture from the projected picture. One
example of packing is depicted in Figure 17c and Figure 17d. The dashed rectangles in Figure 17c indicate the

© ISO/IEC 2023 - All rights reserved
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projected regions on a projected picture, and the respective areas in Figure 17d indicate the corresponding
packed regions. In this example, projected regions 1 and 3 are horizontally downsampled, while projected
region 2 is kept at its original resolution.

CoverageInformationBox can be used to indicate which part of the sphere is covered by the packed picture.

In order

to map sample locations of a packed picture (such as that in Figure 17d) to a unit sphere used in

rendering (Figure 17a), the OMAF player can perform the following ordered steps:

— Apa

ked pir‘fnr‘n, such asthatin F'ignr'n 1 71’]’ isobtained as a result of r‘nr‘nﬂing 2 pir‘fnrn from a video track gr

an i

— If ndg
arra

— If rg
locat
Othgq

— Ifsp
cony
subd

pictyre.

—  The
are
subd

— Ifro
coon

coorj

The over
to the gld

7.5.1.2

to the global coordinate axes

This sub
relative t|

— Fory

— Forg

offsetX is

nage item.

¢

eded, chroma sample arrays of the packed picture are upsampled to the resolution of the luma/sampl
7 of the packed picture, and colour space conversion can also be performed.

gion-wise packing is indicated, the sample locations of the packed picture are converted to sampl
ions of the respective projected picture, such as that in Figure 17c, as specified Jin subclause 5.4.2.
rwise, the projected picture is identical to the packed picture.

(¢

[¢)

htial frame packing of the projected picture is indicated, the sample locatiods of the projected picture ay
erted to sample locations of the respective constituent picture of the projected picture, as specified i
lause 7.5.1.3. Otherwise, the constituent picture of the projected picture is identical to the projecte

[ov=}

sample locations of a constituent picture the projected picturedare converted to sphere coordinates tha
relative to local coordinate axes, as specified for the omnidirectional projection format being used i
lause 5.2. The resulting sample locations correspond to a sphere picture depicted in Figure 17b.

= ="

fation is indicated, the sphere coordinates relative to the local coordinate axes are converted to spher
dinates relative to the global coordinate axes?as specified in subclause 5.3. Otherwise, the globa
dinate axes are identical to the local coordinate-axes.

— @

b1l process for mapping of luma sample locations within a decoded picture to sphere coordinates relativie
bal coordinate axes is specified in subelause 7.5.1.2.

Mapping of luma sample lecations within a decoded picture to sphere coordinates relative

flause specifies the semantics of luma sample locations within a decoded picture to sphere coordinate
b the global coordinate’axes. The decoded picture may be of any of the following:

[72)

ideo, the decoded picture is the decoding output resulting from a sample of the video track.
n image-item, the decoded picture is a reconstructed image of the image item.

set.equal to 0.5 and offsetY is set equal to 0.5.

If RegionWisePackingFlag is equal to 1, the following applies for each packed region n in the range of 0 to

NumRegi

—  For

ons - 1, inclusive:

each sample location (xPackedPicture, yPackedPicture) belonging to the n-th packed region with

PackingType[n] equal to O (i.e. with rectangular region-wise packing), the following applies:

— The corresponding sample location (xProjPicture, yProjPicture) of the projected picture is derived as
follows:

— xis set equal to xPackedPicture - PackedRegLeft[n].

60
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— yisset equal to yPackedPicture - PackedRegTop[n].

023(E)

— Subclause 5.4.2 is invoked with x, y, PackedRegWidth[n], PackedRegHeight[n], ProjRegWidth[n],
ProjRegHeight[n], TransformType[n], offsetX, and offsetY as inputs, and the output is assigned to

sample location (hPos, vPos).

— xProjPicture is set equal to ProjRegLeft[n] + hPos.

— When SldeBy81deFlag is equal to 0, and when xProjPicture is greater than or equal to

= o PR ,M-L\ va“D cture-is-set nmml to-xProiRicture okl PRI
W

QO

(AN |

[o—

therwise (RegionWisePackingFlag is equal to 0), the following applies for each sample location (x, y) W
ecoded picture:

- xProjPicture is set equal to x + offsetX|
—+ yProjPicture is set equal to y + offsetY.

—+ Subclause 7.5.1.3 is invoked with xProjPicture, yProjPicture, ConstituentPicWidth, and Constituent

.5.1.3 Conversion from a sample location in a projected picture to sphere coordinates relat
he global coordinate axes

hputs to this process are

- _‘the centre point of a sample location (xProjPicture, yProjPicture) within a projected pictur

J:-/.A_ ) t-/_A_ = \.4.4_ _vv vvvvv o JT focor J:-/.A_ J t-/_A_ \.4.4_
— When SideBySideFlag is equal to 1, the following applies:

— When ProjRegLeft[n] is less than proj picture width /2 and xProjPicture/is greatg
equal to proj picture width/2, xProjPicture is set equ
xProjPicture - proj picture width /2.

h.
r than or
al to

— When ProjRegLeft[n] is greater than or equal to proj picturewidth /2 and xProjPicture is

greater than or equal to proj picture width, xPfojPicture is set ¢
xProjPicture - proj picture width/2.

— yProjPicture is set equal to ProjRegTop[n] + vPos.

— Subclause 7.5.1.3 is invoked with xProjPictirey’ yProjPicture, ConstituentPicWid
ConstituentPicHeight as inputs, and the outputs indicating the sphere coordinates and the cg
frame index (for frame-packed stereoscopic videe) for the luma sample location (xPacke
yPackedPicture) belonging to the n-th packed region in the decoded picture.

as inputs, and the outpyts indicating the sphere coordinates and the constituent frame index (f
packed stereoscopicvideo) for the sample location (x, y) within the decoded picture.

qual to

th, and
nstituent
dPicture,

ithin the

PicHeight
r frame-

ive to

e, where

xProjPicture and yProjPicture are in relative projected picture sample units and may have non-int

eger real

values, and

luma picture, in relative projected picture sample units.

pictureWidth and pictureHeight, which are the width and height, respectively, of a monoscopic projected

NOTE 1 The projected picture for which the sample location (xProjPicture, yProjPicture) is given as input can be a

spatially frame-packed picture.

Outputs of this process are:

© ISO/IEC 2023 - All rights reserved
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— sphere coordinates (azimuthGlobal, elevationGlobal), in units of degrees relative to the global coordinate axes,
and

— when SpatiallyPackedStereoFlag is equal to 1, the index of the constituent picture (constituentPicture) equal
toOorl.

NOTE 2 When the temporal interleaving packing arrangement is in use, the projected picture is associated with the
left view or right view as specified for StereovideoBox in ISO/IEC 14496-12.

The outputs are derived with the following ordered steps:

[«]

— If xProjPicture is greater than or equal to pictureWidth or yProjPicture is greater than or egqual t
pictureHeight, the following applies:

— (onstituentPicture is set equal to 1.
— If xProjPicture is greater than or equal to pictureWidth, xProjPicture is set to xProjPicture - pictureWidth.

— yProjPicture is greater than or equal to pictureHeight, yProjPicture is set to
yProjPicture - pictureHeight.

— Othdrwise, constituentPicture is set equal to 0.
— Depénding on the projection format, the following applies:
— When the projection format is the equirectangular prejéction, subclause 5.2.2 is invoked with

pictureWidth, pictureHeight, xProjPicture, and yProjPicture as inputs, and the output is assigned t
4zimuthLocal, elevationLocal.

[]

— When the projection format is the cubemap projection, subclause 5.2.3 is invoked with pictureWidtjx,
pictureHeight, xProjPicture, and yProjPicture~as inputs, and the output is assigned to azimuthLocal
glevantionLocal.

)

— If RotationFlag is equal to 1, subglause 5.3 is invoked with azimuthLocal, elevantionLocal,
rothtion yaw+ 21, rotation pitch+2%6, and rotation roll +21¢ as inputs, and the output {s
assigned to azimuthGlobal and elevationGlobal.

— Othdrwise, azimuthGlobal is set.equal to azimuthLocal and elevationGlobal is set equal to elevationLocal.

7.5.2 Projection format;structure

7.5.2.1 | Syntax

aligned (8) «class ProjectionFormatStruct () {
bit[3)\reserved = 0;
unsjgned int (5) projection type;

7.5.2.2 Semantics
projection_ type indicates the type of the mapping of the projected picture onto the spherical coordinate

system as specified in subclause 5.1. The values of projection type and their semantics are specified
in Table 10.
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7.5.3 Region-wise packing structure

7.5.3.1 Definition

RegionWisePackingStruct () specifies the mapping between packed regions and the respective projected
regions and specifies the location and size of the guard bands, if any.

NOTE Among other information the RegionWisePackingStruct () also provides the content coverage information in
the 2D Cartesian picture domain.

A decoded picture in the semantics of the region-wise packing structure is either one of the following szpending
on the container for this syntax structure:

—+ For video, the decoded picture is the decoding output resulting from a sample of the video trdck.

— For an image item, the decoded picture is a reconstructed image of the image item.

Thhe content of RegionWisePackingStruct () is summarized below, while the.sémantics follow subgequently
n this clause:

—

—+ The width and height of the projected picture are explicitly signalled with proj picture width and
proj picture height, respectively.

—+ The width and height of the packed picture are explicitlyysignalled with packed picture wildth and
packed picture height, respectively.

—+ When the projected picture is stereoscopic andZhas the top-bottom or side-by-side frame| packing
arrangement, constituent picture matching flag equal to 1 specifies that

— the projected region information, packéd region information, and guard band region informatipn in this
syntax structure apply individually to each constituent picture,

— the packed picture and the projeeted picture have the same stereoscopic frame packing format, apd

— the number of projected regions and packed regions is double of that indicated by the [value of
num_regions in the'syntax structure.

—+ RegionWisePackihgStruct () contains a loop, in which a loop entry corresponds to the rpspective
projected regions and packed regions in both constituent pictures (when
constituentpicture matching flag equal to 1) or to a projected region and the respectiye packed
region (whenconstituent picture matching flag equal to 0), and the loop entry the contains the
following;

—aflag indicating the presence of guard bands for the packed region,

~— the packing type (however, only rectangular region-wise packing is specified in this document)

— the mapping between a projected region and the respective packed region in the rectangular region
packing structure RectRegionPacking,

— when guard bands are present, the guard band structure for the packed region GuardBand.

The content of the rectangular region packing structure RectRegionPacking is summarized below, while the
semantics follow subsequently in this clause:

— proj_reg width, proj reg height, proj reg top, and proj reg left specify the width, height,
top offset, and left offset, respectively, of the projected region.
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transform type specifies the rotation and mirroring, if any, that are applied to the packed region to remap
it to the respective projected region.

packed reg width, packed reg height, packed reg top, and packed reg left specify the
width, height, the top offset, and the left offset, respectively, of the packed region.

The content of the guard band structure GuardBand is summarized below, while the semantics follow
subsequently in this clause:

— lef _gb_widuh, TTOIT L_gb_widuh, L,up_gb_hcigh torbot L,um_gb_hcighp bpcx.if_y the guoud bamd
size ¢n the left side of, the right side of, above, or below, respectively, the packed region.

— gb_not used for pred flag indicates if the encoding was constrained in a manner that guards”band
are rlot used as a reference in the inter prediction process.

[72)

— gb_type[4] specifies the type of the guard bands for the packed region.

Figure 18 illustrates an example of the position and size of a projected region within a/prejected picture (on th
left side)[as well as that of a packed region within a packed picture with guard bands.(on the right side). Th
example ppplies when the value of constituent picture matching flagis-equal to 0.

wv @

proj_reg_top proj_picture_height
packed_reg_top

proj_reg_left packed_reg‘;_left EoTeRe |
<
2
EI packed_reg_height
E’ left_gb_width right_gb_width
=l 4 -,
2 ’ :
Q‘ |ose | [ese

bottom_gb_height |
packed_reg_width
proj_reg_width

proj_picture_width

a) Projected region b) Corresponding packed region with guard
bands

Figur¢ 18 — An.éxample of a projected region and the corresponding packed region with guard bands
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7.5.3.2 Syntax of the rectangular region packing structure

aligned(8)

class RectRegionPacking {

unsigned int (32) proj reg width;

unsigned int (3
unsigned int
unsigned int

2) proj reg height;
2) proj reg top;
2)

(3
(3 proj reg left;

unsigned int (3) transform type;

bit (5)

unsigned int (16

reserved = 0;

packed reg width;

o

U B N

)
unsigned int (10)
unsigned int (16) packed reg top;
unsigned int (16)

7.5.3.3 Semantics of the rectangular region packing structure

he RectRegionPacking structure specifies a projected region and a respective packed region as
fansformation from the packed region to the projected region.

proj reg width, proj reg height, proj reg top, and proi~rég left specify the widt
top offset, and left offset, respectively, of the projected region, either within the projected pictufre (when
constituent picture matching flag is equal to,0).or within the constituent pictu
projected picture (when constituent picturesmatching flag is equal
proj reg width, proj reg height, proj re§/top and proj reg left are ind
relative projected picture sample units.

NOTE 1 Two projected regions can partially orentirely overlap with each other. When there is an in

transform type specifies the rotatioirand mirroring that is applied to the packed region to rema
projected region. When transfiorm type specifies both rotation and mirroring, rotation i
before mirroring for converting sample locations of a packed region to sample locations of a
region. The following values are specified:

0:
: mirrorjng horizontally

: rotdtion by 180° (counter-clockwise)

rotation by 180° (counter-clockwise) before mirroring horizontally
: rotation by 90° (counter-clockwise) before mirroring horizontally

: rotation by 90° (counter-clockwise)

packed reg height;

packed reg left;

quality difference (e.g. by a region-wise'quality ranking indication) then for the overlapping 4
two overlapping projected regions, the packed region corresponding to the projected regi
indicated to have higher qualityis'suggested to be used for rendering.

no transform

well as a

h, height,

re of the
to 1)
cated in

lication of
rea of any
on that is

b it to the
5 applied
brojected

NOTE 2

. 1 29700 1 1 - b R : . 1 . 1
L TOWAUOIT DY 470 (LOULIIET=CIOCKWISC ) DCIUT T HIITTUT TG TTOTTZ0IILdITy

: rotation by 270° (counter-clockwise)

packed region in a packed picture to a sample location of a projected region in a projected

Subclause 5.4.2 specifies the semantics of transform type for converting a sample location of a

picture.

packed reg width, packed reg height, packed reg top, and packed reg left specify the
width, height, the offset, and the left offset, respectively, of the packed region, either within the packed
picture (when constituent picture matching flag is equal to 0) or within each constituent
picture of the packed picture (when constituent picture matching flag is equal to 1).
packed reg width, packed reg height, packed reg top, and packed reg left are
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7.5.3.4

aligne

unsj

uns
uns
uns
uns
uns
bit

7.5.3.5

left gb width specifies the width of the guard band on the left side ofthe packed region in relative

right gb width specifies the width of the guard band on the right side of the packed region in relative

top|gb_height specifies the height of the guard band above the packed region in relative packed pictur

bottom gb height specifies the height ©f the guard band below the packed region in relative packed

At lepst one of left gb width/right gb width, top gb height, or bottom gb height preser

gb _mot used for pred flag equal to 0 specifies that the guard bands may or may not be used in the

gb_

66
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indicated in relative packed picture sample units. packed reg width, packed reg height,
packed reg top, and packed reg left shall represent integer horizontal and vertical coordinates
of luma sample units within the decoded pictures.

NOTE 3 Two packed regions can partially or entirely overlap with each other.

Syntax of the guard band structure

d(8) class GuardBand {
anoal 4ot (O 1 £ ol o A+ .
-orre-d—ip{8—le-F—agb—wi-dih

lgned int (8) right gb width;

1gned int(8) top gb height;

jgned int(8) bottom gb height;

1gned int(l) gb not used for pred flag;
lgned int (3) gb_typel[4];

3) reserved = 0;

Semantics of the guard band structure

packed picture sample units. When the decoded picture has .4:2:0 or 4:2:2 chroma formal,
left gb width shall correspond to an even number of luma samples'within the decoded picture.

packed picture sample units. When the decoded picture has 4:2:0 or 4:2:2 chroma formal,
¥ight gb width shall correspond to an even numberef luma samples within the decoded picture.

c o

dample units. When the decoded picture has 4:2:@chroma format, top gb height shall correspond
3n even number of luma samples within the decoded picture.

picture sample units. When the defoded picture has 4:2:0 chroma format, bottom gb height shall
¢orrespond to an even number of luma samples within the decoded picture.

(i

in the same GuardBand-structure shall be greater than 0.

-

iu{;ter predictionprocess. gb_not used for pred flag equal to 1 specifies that the sample values
e guard bands are not used in the inter prediction process.

[=%

NOTE 1 When gb_not used for pred flagisequal to 1, the sample values within guard bands in decode
pictures can be rewritten even if the decoded pictures were used as references for inter prediction
subsequent pictures to be decoded. For example, the content of a packed region can be seamlessly

avpnandaed-toits gnqwr] bhand with dacoded and ra prnjnrfnr‘] c'\mplmc of anothar nackad raaign
P c e - B AH-& aeaaaF ¥ tea-SHRPH +—=etRerPp eFeg:

-

type [4] specifies the type of the guard bands for the packed region as follows, with array index equal to
0,1, 2, or 3 indicating that the semantics below apply to the left, right, top, or bottom edge, respectively, of
the packed region:

— gb_type equal to 0 specifies that the content of the guard bands in relation to the content of the
packed regions is unspecified. When gb_not used for pred flagisequal to 0, gb_type
shall not be equal to 0.
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— gb_type equal to 1 specifies that the content of the guard bands suffices for interpolation of
sub-pixel values within the packed region and less than one pixel outside of the boundary of the

packed region.

NOTE 2 gb_type equal to 1 can be used when the boundary samples of a packed region have been

copied horizontally or vertically to the guard band.

— gb_type equal to 2 specifies that the content of the guard bands represents actual picture content
that is spherically adjacent to the content in the packed region and is on the surface of the packed

rpginn at qnq]ihr that gr;\dn:ﬂ]v (‘hnngpc from the picture n‘lm]ify of the p:l(‘l(pr‘l rpginn tot

at of the

spherically adjacent packed region.

region at the picture quality of the packed region.

— gb_type values greater than 3 are reserved.

7.5.3.6 Syntax the region-wise packing structure

Q

ligned(8) class RegionWisePackingStruct () {
unsigned int (1) constituent picture matching flagy
bit(7) reserved = 0;
unsigned int(8) num regions;
unsigned int (32) proj picture width;
unsigned int (32) proj picture height;
unsigned int (16) packed picture width;
unsigned int (16) packed picture heighty
for (1 = 0; 1 < num_regions; i++) ({
bit (3) reserved = 0;
unsigned int (1) guard band £lag[[i]];
unsigned int (4) packing typel[i]l];
if (packing typel[i] == Q). {
RectRegionPacking xedt region[[i]];
if (guard band flagli])
GuardBand gward band[[i]];

3
1
1

7.5.3.7 Semantics)of the region-wise packing structure

— gb_type equal to 3 specifies that the content of the guard bands represents actual [pictur
that is spherically adjacent to the content in the packed region and is on the surface of th

constituent picture matching flag equal to 1 specifies that the projected region inf
packed region information, and guard band region information in this syntax structure apply ing
t0 "each constituent picture and that the packed picture and the projected picture have f{

e content
e packed

rmation,
lividually
he same

stereoscopic frame packing format. constituent picture matching flag equal to 0
that the projected region information, packed region information, and guard band region information in

specifies

this syntax structure apply to the projected picture. When SpatiallyPackedStereoFlag is equal to O,

constituent picture matching flag shall be equal to 0.

NOTE 1 For the stereoscopic content that uses equivalent region-wise packing for the constituent pictures,

setting this flag equal to 1 allows more compact signalling of region-wise packing information.

num_ regions specifies the number of packed regions when constituent picture matching flag
is equal to 0. Value 0 is reserved. When constituent picture matching flag isequal to 1, the
total number of packed regions is equal to 2 * num regions and the information in the rect region
and guard band arrays applies to each constituent picture of the projected picture and the packed

picture.
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7.5.

the

When the¢ i-th packed region as specified by this RegionWisePackingStruct () overlaps with the j-th packed
region specified by the same RegionWisePackingStruct (), the i-th and j-th projected regions shall reside in
different|constituent pictures for any values of i and j that are not equal to each other. The i-th packed region gs
specified|by this RegionWisePackingStruct ().§hall not overlap with any guard band specified by the samle
RegionWfisePackingStruct ().

The

Region;[;isePackingStruct() shall\ not overlap with any packed region specified by the sam
Region
RegionWisePackingStruct ()L

NOTE Rrojected regions aresallowed to overlap. When projected regions overlap and a quality difference is indicatg
between the projected regions-(e.g. by a region-wise quality ranking indication) the packed region that is indicated to have th
highest quality among the ‘packed regions corresponding to the projected regions that overlap is expected to be used fd
rendering|the overlappingtarea.

The

ProjReglieft[n])Y ProjRegTop[n], ProjRegWidth[n], ProjRegHeight[n], TrasnformType[n], PackingType[n] ay
derived gsfoellows:

68

proj picture width and proj picture height specify the width and height, respectively, of the
projected picture, in relative projected picture sample units. proj picture width and
proj picture height shall both be greater than 0.

NOTE 2 The same sampling grid, width, and height are used for the luma sample array and the chroma sample
arrays of the projected picture.

packed picture width and packed picture height specify the width and height, respectively, of
the packed picture, in relative packed picture sample units. packed picture width and

P:.r*]zori Ln-irﬂ-nv—o ]’\Q';f:}f]"\"‘ shall both hngrnnfnrﬂ'\nnﬁ

guard band flag[i] equal to 0 specifies that the i-th packed region has no guard (bands.
uard band flag[i] equalto 1 specifies that the i-th packed region has at least one guard.band.

packing type[i] specifies the type of region-wise packing. The values of packing tygé[4] and thejr
demantics are specified in Table 11.

rect region[i] specifies the region-wise packing between the i-th packed region and the i-th projected
ilegion. The syntax and semantics of rect region[i] are specified in subclauses 7.5.3.2 and 7.5.3.3,

lespectively.

guaryd band[i] specifies the guard bands for the i-th packed regiei: The syntax and semantics ¢f
uard band[i] are specified in subclauses 7.5.3.4 and 7.5.3.5, reSpectively.

3.8 [ Derivation of region-wise packing variables and constraints for the syntax elements of
regipn-wise packing structure

guprd bands associated with A ‘the i-th packed region, if any, as specified by th

D wn

isePackingStruct () or any other guard bands specified by the samle

- 0

varlables NumRegions, PackedRegLeft[n], PackedRegTop[n], PackedRegWidth[n], PackedRegHeight[nl|

[¢)

For n in the range of 0 to num_regions - 1, inclusive, the following applies:

— PackedRegLeft[n] is setequal to rect region[n].packed reg left.
— PackedRegTop[n] is set equal to rect region[n].packed reg top.
— PackedRegWidth[n] is set equal to rect _region[n].packed reg width.

— PackedRegHeight[n] is setequal to rect _region[n].packed reg height.
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— ProjRegLeft[n] is setequal to rect region[n].proj reg left.

— ProjRegTop[n] is set equal to rect region[n].proj reg top.

— ProjRegWidth[n] is set equal to rect region[n].proj reg width.
— ProjRegHeight[n] is set equal to rect region[n].proj reg height.

— TransformType[n] is set equal to rect region[n].transform type.

— PackingType[n] is setequal to rect region[n].packing type.
—+ Ifconstituent picture matching flagisequal to 0, the following applies:
— NumRegions is set equal to num_regions.
—+ Otherwise (constituent picture matching flagisequalto 1), the following applies:
— NumRegions is set equal to 2 * num_regions.
— When TopBottomFlag is equal to 1, the following applies:
— projLeftOffset and packedLeftOffset are both setequal to 0.

— projTopOffset is set equal to proj pictuxe height /2 and packedTopOffset is sef equal to
packed picture height /2.

— When SideBySideFlag is equal to 1, the following applies:

— projLeftOffset is set equal to, proj picture width /2 and packedLeftOffset is sef] equal to
packed picture widthy/ 2.

— projTopOffset and packedTopOffset are both set equal to 0.

— For n in the range of NumRegions / 2 to NumRegions - 1, inclusive, the following applies:
— nldx is set €qual to n - NumRegions / 2.
— PackedRegLeft[n] is set equal to rect region[nldx] .packed reg left + packedleftOffset.
<<\ PackedRegTop[n] is set equal to rect region[nldx].packed reg top + packedTqpOffset.

— PackedRegWidth[n] is set equal to rect region[nldx] .packed reg width.

— PackedRegHeight[n] is set equal to rect region[nldx].packed reg height.

— ProjRegLeft[n] is set equal to rect region[nldx].proj reg left + projLeftOffset.
— ProjRegTop[n] is setequal to rect region[nldx] .proj reg top + projTopOffset.
— ProjRegWidth[n] is set equal to rect region[nldx].proj reg width.

— ProjRegHeight[n] is set equal to rect region[nldx] .proj reg height.

— TransformType[n] is set equal to rect region[nldx].transform type.
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— PackingType[n] is setequal to rect region[nldx] .packing type.

For each value of n in the range of 0 to NumRegions -1, inclusive, the values of ProjRegWidth[n],
ProjRegHeight[n], ProjRegTop[n], and ProjRegLeft[n] are constrained as follows:

— ProjRegWidth[n] shall be in the range of 1 to proj picture width, inclusive.

— ProjRegHeight[n] shall be in the range of 1 to proj picture height, inclusive.

— ProjRegteftinfstattbeimtheTangeof 0o pro_picture wiatn = &, imetostve ]

—  Proj

— If P
Proj
Proj

For each
PackedR

— PacK
— PacKi
— PacKi
— PacK

— If P
PacK
of
pac

— If P
PacK
sum
pac

— Whe
hori

numper of luma samples, both within the decoded picture.

— Whe¢
coor

RegTop[n] shall be in the range of 0 to proj picture height - 1, inclusive.

o

rojRegTop[n] is less than proj picture height /VerDivl, the sum of ProjReégTop[n] an|
RegHeight[n] shall be less than or equal to proj picture height /VerDivl. Otherwise, the sum
RegTop[n] and ProjRegHeight[n] shall be less than or equal to proj picture height/ VerDivl * 2.

-

value of n in the range of 0 to NumRegions -1, inclusive, the valuesof” PackedRegWidth[n|,
boHeight[n], PackedRegTop[n], and PackedRegLeft[n] are constrained as follews:

edRegWidth[n] shall be in the range of 1 to packed picture width, inclusive.
edRegHeight[n] shall be in the range of 1 to packed pictureshéight, inclusive.
edRegLeft[n] shall be in the range of 0 to packed pictureswidth - 1, inclusive.
edRegTop[n] shall be in the range of 0 to packed picttre height -1, inclusive.
hckedRegLeft[n] is less than packed pictuxé&)width /HorDivl, the sum of PackedRegLeft[n] and
edRegWidth[n] shall be less than or equal to packed picture width /HorDivl. Otherwise, the sum

PackedRegLeft[n] and  PackedRegWidth[n] shall be less than or equal ¢to
ked picture width /HorDivl * 2,

[oN

hckedRegTop[n] is less than packed picture height /VerDivl, the sum of PackedRegTop[n] an
edRegHeight[n] shall be lesssthan or equal to packed picture height /VerDivl. Otherwise, th

of PackedRegTop[n]~‘“and PackedRegHeight[n] shall be less than or -equal t
ked picture height /VerDivl * 2.

o o

=

n the decoded picture has 4:2:0 or 4:2:2 chroma format, PackedRegLeft[n] shall correspond to an eve
vontal coordinate)vValue of luma sample units, and PackedRegWidth[n] shall correspond to an eve

=]

n the decoded picture has 4:2:0 chroma format, PackedRegTop[n] shall correspond to an even vertical
dinateValue of luma sample units, and ProjRegHeight[n] shall correspond to an even number of luma

sam

bl€s, both within the decoded picture.

7.5.4

7.5.4.1

Rotation structure

Definition

The fields in this structure provides the yaw, pitch, and roll angles, respectively, of the rotation to be applied to

convert t
the fields

70

he local coordinate axes to the global coordinate axes. In the case of stereoscopic omnidirectional video,
apply to each view individually.
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7.5.4.2 Syntax

aligned(8) class RotationStruct () {
signed int (32) rotation_ yaw;
signed int (32) rotation pitch;
signed int (32) rotation roll;

7.5.4.3 Semantics

rotation yaw, rotation pitch, and rotation roll specify the yaw, pitch, and _feél] angles,
respectively, of the rotation that is applied to the unit sphere to convert the local coordinate/axes to the
global coordinate axes, in units of 2-1¢ degrees, relative to the global coordinate axes. rotation Jaw shall
be in the range of -180 * 216 to 180 *21¢ - 1, inclusive. rotation pitch shall be in thelrange of|-90 * 216
to 90 * 216, inclusive. rotation roll shall be in the range of -180 * 216 to 180 * 21¢%, inclusive.

7.5.5 Content coverage structure

7.5.5.1 Definition

—_

he fields in this structure provides the content coverage, which is expressed by one or more spherg regions
pvered by the content, relative to the global coordinate axes.

(@}

7.5.5.2 Syntax

Q)

ligned(8) class ContentCoverageStruct () A
unsigned int (8) coverage shape typej
unsigned int (8) num regions;
unsigned int (1) view idc presence;flag;
if (view idc presence flag == O) {

unsigned int(2) default wview idc;
bit (5) reserved = 0;

} else
bit (7) reserved = 0;

for (i = 0; 1 < num_xegions; i++) {
if (view idc presence flag == 1) {

unsigned imt(2) view idc[[i]];
bit (6) reserved = 0;
}
SphereRegidnStruct (1, 1) sphere region[[i]];

7.5.5.3 <.Semantics

deverage shape type specifies the shape of the sphere regions expressing the content foverage.
coverage shape type hasthe same semantics as shape type specified in subclause 7.7.2.3. The value

of coverage shape type is used as the shape type value when applying subclause 7.5.6 to the semantics
of ContentCoverageStruct ().

num_regions specifies the number of sphere regions. Value 0 is reserved.
view idc presence flag equal to 0 specifies that view idc[i] is not present.

view idc presence flag equal to 1 specifies that view idc[i] is present and indicates the
association of sphere regions with particular (left, right, or both) views.
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default view_ idc equal to 0 indicates that each sphere region is monoscopic, 1 indicates that each sphere
region is on the left view of a stereoscopic content, 2 indicates that each sphere region is on the right view of
a stereoscopic content, 3 indicates that each sphere region is on both the left and right views.

view idc[i] equal to 1 indicates that the i-th sphere region is on the left view of a stereoscopic content, 2
indicates the i-th sphere region is on the right view of a stereoscopic content, and 3 indicates that the i-th
sphere region is on both the left and right views. view idc[1i] equal to 0 is reserved.

NOTE view idc presence flag equal to 1 enables indicating asymmetric stereoscopic coverage. For example,
one pynmplp of an asymmetric stereqscopic caverage can he described hy setting num _regionsg pqnn] 1o 2,
indicating one sphere region to be on the left view covering the azimuth range of -90° to 90°, inclusivefand
indicating the other sphere region to be on the right view covering the azimuth range of -60 to 60°, inclusive.

When gphere region[i] is included in the ContentCoverageStruct (), subclause 7.5.6 applies and
interpolate shall be equal to 0.

The content coverage is specified by the union of sphere region[i] structure(s) for all values of i in the
rnage of 0, inclusive, to num_regions, exclusive. When num regions is greater than 1, the conten
coverage may be non-contiguous.

ot

7.5.6 Sphere region structure

7.5.6.1 | Definition

The sphefe region structure (SphereRegionStruct) specifies a sphere region.

When centre tilt isequal to 0, the sphere region specified by‘this structure is derived as follows:

— If bdth azimuth range and elevation rangepare equal to 0, the sphere region specified by th
strudture is a point on a spherical surface.

[72)

— Otherwise, the variables centreAzimuth and centreElevation are derived as follows:

centreAzimuth = centre, azimuth + 65536 (15
centreElevation = centXe elevation + 65536

The |sphere region is defined as follows with reference to the shape type value specified in the semantics ¢f
the dtructure containing this instance of SphereRegionStruct:

— | When the shapetype value is equal to 0, the sphere region is specified by four great circles defined b
four points{€Azimuthl, cAzimuth2, cElevationl, cElevation2 and the centre point defined by
centreAzimuth equal to 0 and centreElevation equal to 0 as shown in Figure 19a and the variabl
derivations as follows:

<

[¢)

cAzimuthl = (0-azimuth range+2)+ 65536 (16
cAzimuth?2 = (n +azimuth range= 2 ) =~ 65536

cElevation1 = (0 - elevati_on_range +2)+65536
cElevation2 = (0 + elevation range+2)+ 65536

Subsequently, the sphere region is rotated by centreAzimuth degrees in the azimuth direction, and by
centreElevation degrees in the elevation direction, while its shape remains the same.

— When the shape type value is equal to 1, the sphere region is specified by two azimuth circles and two
elevation circles defined by four points cAzimuth1, cAzimuth2, cElevation1, cElevation2 and the centre
point defined by centreAzimuth and centreElevation and as shown in Figure 20 and the variable
derivation is as follows:
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cAzimuthl = (centre azimuth-azimuth range +2)+ 65536 17
cAzimuth2 =(centre azimuth+azimuth range +2)+ 65536

cElevationl = (centre elevation-elevation range +2)+ 65536

cElevation2 = (centre elevation+elevation range +2)+65536

When centre tilt is not equal to 0, the sphere region is firstly derived as above and then a tilt rotation is
applied along the axis originating from the sphere origin passing through the centre point of the sphere region,
where the angle value increases clockwise when looking from the origin towards the positive end of the axis. The
final sphere region is the one after applying the tilt rotation.

w

hape type value equal to 0 specifies that the sphere region is specified by four great circles.

NOTE  When shape type value is equal to 0, the order of applying the rotation by centreAzimuth and centreElevatipn and the
tilting by centre tilt can be switched without affecting the resulting sphere region. Figure 19 illustrates a process for
deriving of a sphere region with shape type equal to 0 by first tilting the sphere region by centre~td1t and thep applying
centreAzimuth and centreElevation to the tilted sphere region.
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Shape type
circles asli

a) sphere region with centre point b) Tiltin@}centre_tilt

azimuth and elevation equal to 0

S
: o
(centreAzimuth, cetglevanon)

NS

ar g the sphere region by centreAzimuth and centreElevation

FQ& 19 — Deriving a sphere region specified by four great circles

¥

YSL- qual to 1 specifies that the sphere region is specified by two azimuth circles and two elevatio
ated in Figure 20.

=]

74

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2

(centreAzimuth, centreElevation)

~_ CAzimuthl cAzimuth2

Figure 20 — A sphere region specified by two azimuth circles and two elevation circles

wn

hape type values greater than 1 are reserved.

7.5.6.2 Syntax

Q

ligned(8) SphereRegionStruct (int range included flag,
nterpolate included flag) {
signed int (32) centre azimuth;
signed int (32) centre elevation;
signed int (32) centre tilt;
if (range included flag) {
unsigned int(32) azimuth range;
unsigned int (32) elevatiom\.range;

-

if (interpolate includedif¥ag)
unsigned int(l) intexpolate;
bit (7) reserved =¢0;

7.5.6.3 Semantics

int

centre azimuth and centre elevation specify the azimuth and elevation values, respective
centfie-of the sphere region in units of 2-16 degrees. centre azimuth shall be in the range of -
to.180 * 216 — 1, inclusive. centre elevation shall be in the range of -90 * 216 to 90 * 216, incl

centre tilt specifies the tilt angle of the sphere region in units of 2-16 degrees. centre tilts

023(E)

ly, of the
180 * 216
lisive.

hall be in

the range of —180* 216 +5 180 * 216 — 1 inclusive

azimuth range and elevation range, when present, specify the azimuth and elevation ranges,
respectively, of the sphere region specified by this structure in units of 2-1¢ degrees. azimuth range

and elevation_ range specify the range through the centre point of the sphere region, as illus

trated by

Figure 19 or Figure 20. When azimuth range and elevation range are not present in this instance
of SphereRegionStruct (), they are inferred as specified in the semantics of the structure containing
this instance of SphereRegionStruct (). When the shape type value is equal to 0, azimuth range
shall be in the range of 0 to 180 * 216, inclusive. When the shape type value is equal to 1,

azimuth range shall be in the range of 0 to 360 * 26, inclusive. elevation range shall
range of 0 to 180 * 216, inclusive.
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NOTE  When the shape type value is equal to 0, azimuth range is required to be in the range of 0 to 180 * 216,
inclusive, since otherwise the shape no longer corresponds to a rectangle that is presented straight in front
of the viewer.

The semantics of interpolate are specified by the semantics of the structure containing this instance of
SphereRegionStruct (). When interpolate is not present in this instance of
SphereRegionStruct (), it is inferred as specified in the semantics of the syntax structure containing
this instance of SphereRegionStruct ().

7.6 Restricted video schemes for omnidirectional video

7.6.1 Scheme types
7.6.1.1 | Open-ended and closed scheme types

An openiended scheme type for a kind of transformation is a scheme type that allows/future extensions. Fd
example,|the 'stvi' scheme type (stereoscopic video) may be used for a new frame packing arrangement typ
that is defined after the definition of the 'stvi' scheme type. A closed scheme type, on the other hand, whe
defined, ¢learly specifies which transformations are allowed and does not allow futuireextensions.

s O =

SchemeTypeBox allows inclusion of only one scheme type and there/may be only one instance ¢f
SchemeTypeBox included in RestrictedSchemeInfoBox. The scheme type included in SchemeTypeBo
shall be gn open-ended scheme type, i.e. 'podv"' or 'fodv"' or 'modv*,

W

CompatlbleSchemeTypeBox allows inclusion of only one scheme type but there may be multiple instances ¢f
CompatlbleSchemeTypeBox included in RestrictedSchemeInfoBox. A closed scheme type shall only b
included fin an instance of CompatibleSchemeTypeBox.

[¢)

An OMAFR player that does not recognize the open-endéd scheme type in SchemeTypeBox shall ignore the tracl
An OMAF player that recognizes the open-ended scheme type in SchemeTypeBox but none of the scheme typsg
in the [instances of CompatibleSchemeTypeBox, if any, should parse all boxes contained éF

1

wn O

SchemeInformationBox to determine whether it has the capability required to properly process the track.
OMAF player should ignore the track unless it supports all boxes contained in SchemeInformationBox and
syntax elements and syntax element values present in those boxes.

7.6.1.2 | Projected omnidirectional video ('podv')

The use [of the projected (oninidirectional video scheme for the restricted video sample entry type 'resv|
indicates|that the decoded pictures are packed pictures containing either monoscopic or stereoscopic content. Th
use of thle projectedsornidirectional video scheme is indicated by scheme type equal to 'podv' (projecte
omnidirectional video) within SchemeTypeBox in the RestrictedSchemeInfoBox.

[=PlN¢)

o

The fornjat 6f the projected monoscopic pictures is indicated with the ProjectedOmnivideoBox containe
within tHe"SchemeInformationBox. One and only one ProjectedOmniVideoBox shall be present in the
SchemeInformationBox when the scheme type is 'podv'.

The '"podv' scheme type is defined as an open-ended scheme type for projected omnidirectional video.

As specified in subclause 7.6.2, a ProjectionFormatBox shall be present within the
ProjectedOmniVideoBox. ProjectionFormatBox is not constrained beyond the specification in subclause
7.6.2. The 'podv' scheme type may be used with any version value of ProjectionFormatBox. The 'podv’
scheme type may be used with any projection type value.

When the ProjectedOmnivideoBox is present in the SchemeInformationBox, StereoVideoBox may be
present in the same SchemeInformationBox.
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For stereoscopic video, the frame packing arrangement of the projected left and right pictures is indicated with
the StereoVideoBox contained within the SchemeInformationBox. The absence of StereoVideoBox
indicates that the omnidirectionally projected content of the track is monoscopic. When StereoVideoBox is
present in the SchemeInformationBox for the omnidirectional video scheme, version shall be equal to 0,
stereo_scheme shall be equal to 4 and the first byte of stereo _indication type shall be equalto 3,4, or 5
indicating that the side-by-side frame packing, the top-bottom frame packing, or the temporal interleaving of
alternating first and second constituent frames, respectively, is in use and the second byte of
stereo indication_type shall be equal to 0 indicating that quincunx sampling is not in use.

l\n"r‘l:‘ Tk | ISR | 1% + 3 + tad o b | 1% +l L Szl 15 r=s 3 d
o THe TV SERtetypeIshHorexpecreato vt uSseawith e —PoS SEee-typeisHsear

Optional region-wise packing is indicated with the RegionWisePackingBox containéd “within the
HrojectedOmniVideoBox. The absence of RegionWisePackingBox indicates that no regionswise packing is
applied, i.e. that the packed picture is identical to the projected picture.

HegionWisePackingBox is not constrained beyond the specification in subclause 7.6:4. The 'podv| scheme
ype may be used with any version value of RegionWisePackingBox. The 'podwviy scheme type may be used
rith any values of the syntax elements of RegionWisePackingBox.

<

et

n addition to the boxes constrained above, SchemeInformationBox may.directly or indirectly contpin other
oxes. Those boxes are not constrained beyond their definition, syntax, and semantics.

ox

7.6.1.3 Equirectangular projected video ('erpv')
NOTE  This scheme type can be used for specifying media profiles:
The 'erpv' scheme type is defined as a closed scheme type for projected omnidirectional video.

When scheme type is equal to 'erpv' Adm an instance of CompatibleSchemeTypeBox in the
HestrictedSchemeInfoBox, the track conforms to the constraints of scheme type equal to 'poflv' with
all of the following additional constraints:

—~ ProjectionFormatBox withinnthe ProjectedOmniVideoBox shall indicate the equireftangular
projection.

—+ When RegionWisePackingBox is present, the following constraints all apply:

— The value of NanmRegions shall be equal to HorDiv1 * VerDiv1.

— For each~alue of i in the range of 0 to NumRegions - 1, inclusive, the following applies:
— \The value of PackingType[i] shall be equal to 0.

>— The value of TransformType[i] shall be equal to 0.

—  Thevalue of Pnrkder—\gWidfh [l] shall be pqnnl to Pranngidfh [1]

— The value of PackedRegHeight[i] shall be equal to ProjRegHeight[i].

— version of ProjectionFormatBox, StereoVideoBox (when present), RegionWisePackingBox
(when present), RotationBox (when present), and CoverageInformationBox (when present) shall be
equal to 0.

— SchemeInformationBox shall not directly or indirectly contain any boxes other than

ProjectedOmniVideoBox, ProjectionFormatBox, StereoVideoBox, RegionWisePackingBox,
RotationBox, and CoverageInformationBox.
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7.6.1.4 Packed equirectangular or cubemap projected video ('ercm')
NOTE  This scheme type can be used for specifying media profiles.
The 'ercm' scheme type is defined as a closed scheme type for projected omnidirectional video.

When scheme type is equal to 'ercm' in an instance of CompatibleSchemeTypeBox in the
RestrictedSchemeInfoBox, the track conforms to the constraints of scheme type equal to 'podv',
scheme type equal to 'podv' shall be present in SchemeTypeBox in the RestrictedSchemeInfoBox,

and all ofrtheteHeowingadditonatconstratntsapphy:

—

— ProfectionFormatBox within the ProjectedOmnivideoBox shall indicate either the equirectangulg
projection or the cubemap projection.

— When RegionWisePackingBox is present, the value of packing type[i] for each value-of i shall be
equdl to 0.

— verpion of ProjectionFormatBox, StereoVideoBox (when present), RegionWisePackingBo
(wh¢n present), RotationBox (when present), and CoverageInformationBoxY(when present) shall b
equgl to 0.

@ X

— SchemeInformationBox shall not directly or indirectly cofitain any boxes other than
ProfjectedOmnivideoBox, ProjectionFormatBox, StereoVideoBox, RegionWisePackingBog,
RothtionBox, and CoverageInformationBox.

7.6.1.5 | Fisheye omnidirectional video (' fodv"')

v

The use ¢f the fisheye omnidirectional video scheme for the restricted video sample entry type 'resv' indicatd
that the [decoded pictures are fisheye video pictures. The use of the fisheye omnidirectional video scheme
indicated by scheme type equal to 'fodv' (fisheyelomnidirectional video) within SchemeTypeBox in th
Restri¢tedSchemeInfoBox.

@ wn

[¢)

The forjnat of fisheye video is indicated: with the FisheyeOmniVideoBox contained within th
SchemeInformationBox. One and -only one FisheyeOmniVideoBox shall be present in th
SchemeInformationBox when the™ scheme type is 'fodv' within SchemeTypeBox in the
Restri¢tedSchemeInfoBox.

[¢)

The ' fodlv' scheme type is defined as an open-ended scheme type for fisheye omnidirectional video.

o

The 'fofv' scheme type\may be used with any version value of FisheyeVideoEssentialInfoBox an|
Fisheyé¢VideoSuppkementalInfoBox. The 'fodv' scheme type may be used with any values of syntd
elements|of FisheyeOmnivideoBox.

<

When FishegyeOmnivideoBox is present in the SchemeInformationBox, StereoVideoBox shall not be
present ih the same SchemeInformationBox.

In addition to the boxes constrained above, SchemeInformationBox may directly or indirectly contain other
boxes. Those boxes are not constrained beyond their definition, syntax, and semantics.

7.6.1.6 Equirectangular or cubemap projected video with overlays ('ecov')

When scheme type is equal to 'ecov' in an instance of CompatibleSchemeTypeBox in the
RestrictedSchemeInfoBox, the track conforms to the constraints of scheme type equal to 'ercm' except
that the ProjectedOmnivideoBox contained in the SchemeInformationBox is additionally allowed to
contain OverlayConfigBox. The value of version of OverlayConfigBox (when present) shall be equal to
0.
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7.6.1.7 Packed equirectangular or cubemap projected video with derived region-wise packing
('erc2')

NOTE 1 This scheme type can be used for specifying media profiles.
The 'erc2' scheme type is defined as a closed scheme type for projected omnidirectional video.

When scheme type is equal to 'erc2' in an instance of CompatibleSchemeTypeBox in the
RestrictedSchemeInfoBox, the track conforms to the constraints of scheme type equal to 'podv',
i i e nfoBox,

...... SVNaVa ot o L] a ha nracan a alb.aoma cako a ha Do —= alhama

—+ ProjectionFormatBox within the ProjectedOmnivideoBox shall indicate either the equireftangular
projection or the cubemap projection.

—+ RegionWisePackingBox shall be present in each media track referenced by)the track contajning the
'erc2' scheme type. The following constraints shall be obeyed in each RegionWirsePackingBox

— The value of packing type[i] for each value of i shall be equal to 0.
— version shall be equal to 0.

— When the cubemap projection is in use, proj reg tepsproj reg left, proj reg width, and
proj reg height of the same projected region shdll be such that the projected region is within one
cube face for all values of i in the range of 0 to num_xegions - 1, inclusive.

— When the equirectangular projection is in-use and the content is stereoscopic, proj Hyeg top,
proj reg left, proj reg width, and proj reg height of the same projected region shall be
such that the projected region is withingene constituent picture, i.e. not spanning to both left pnd right
views, for all values of i in the range of-Q to num_regions - 1, inclusive.

— The i-th projected region shall net-overlap with the j-th projected region for any unequal values of i and j
in the range of 0 to num_regions - 1, inclusive.

—+ RegionWisePackingBox shall be empty in the track containing the 'erc2' scheme type. Players shall
derive the region-wise packing format of the track containing the 'erc2' scheme type from the collection of
the instances of RegienWisePackingBox of the tracks referenced by the track containing the| 'erc2"
scheme type. When.no RegionWisePackingBox is present in a track referenced by the track cpntaining
the 'erc2' seheme type, players shall conclude that the respective region does not contain any packed
regions.

NOTE 2 For example, an overlay can be carried in a referenced track with no RegionWisePackingBox.

—+ wversionof ProjectionFormatBox, StereoVideoBox (when present), RotationBox (when|present),
and CoverageInformationBox (when present) shall be equal to 0.

— SchemeInformationBox in the track containing the 'erc2' scheme type shall not directly or indirectly
contain any boxes other than ProjectedOmnivideoBox, ProjectionFormatBox, StereoVideoBox,
RotationBox, and CoverageInformationBox.

7.6.1.8 Open-ended scheme type for mesh omnidirectional video ('modv')

The use of the mesh omnidirectional video scheme for the restricted video sample entry type 'resv' indicates
that the decoded pictures consist of rectangular regions that map to mesh elements of a 3D mesh. The use of the
mesh omnidirectional video scheme is indicated by scheme type equal to 'modv' (mesh omnidirectional
video) within SchemeTypeBox in the RestrictedSchemeInfoBox.
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The 'modv' scheme type is defined as an open-ended scheme type for mesh omnidirectional video.

Atleasto

— One

ne of the following shall be true:

and only one MeshOmniVideoBox is present in the SchemeInformationBox. The 3D mesh is

indicated with the MeshBox contained in the MeshOmniVideoBox within the SchemeInformationBox.

— The track contains a tile mesh sample group as specified in subclause 7.16.

When a ]
within th
The "mo

When Mg
the samg
projected
omnidire
Scheme]
packing f
stereoscq
views is §

In additi
boxes. TH

NOTE |
or partial
'modv' a

be presen
omnidired

7.6.1.9
NOTE ]
The 'me

When s
Restri
scheme |
Restri

— ver

— Sch

e MeshOmnivVideoBox. The MeshBox is not constrained beyond the specification in subclause/7.6)8.
v ' scheme type may be used with any version value of MeshBox. The "modv' scheme type may b
used with any mesh_type value.

D

shOmnivideoBox is present in the SchemeInformationBox, StereoVideoBox may)be present in

SchemeInformationBox. The absence of StereovVideoBox indicates that thé ’omnidirectionally

content of the track is monoscopic. The presence of StereoVideoBox indicates that the
ctionally projected content of the track is stereoscopic. When StereoVidéoBox is present in the
nformationBox for the mesh omnidirectional video scheme, version shallbe equal to 0. The framle
prmat indicated in the StereovVideoBox should be ignored as it may orgnay not correspond to how the
pic content is arranged in the decoded pictures. The mapping of rectangular regions for the left and right
pecified with the tile mesh sample group.

n to the boxes constrained above, SchemeInformationBaX may directly or indirectly contain othe
ose boxes are not constrained beyond their definition, syntax;and semantics.

—

k is possible to author tracks that comply with both the 'mod¥and 'podv' scheme types. For example, a complete
cubemap can be represented by both 'modv' and 'podw' scheme types. When a track complies with both tHe
nd 'podv' scheme types, one of 'modv' and 'podv 'scan be present in the SchemeTypeBox, while the other can
t in the CompatibleSchemeTypeBox. An OMAE\player can perform processing for either mesh or projected
tional video to render the content.

Closed scheme type for mesh omnidirectional video ('meov')
'his scheme type can be used for specifying media profiles.
v ' scheme type is defined as-a closed scheme type for mesh omnidirectional video.

cheme type is equal to 'meov' in an instance of CompatibleSchemeTypeBox in the
ttedSchemeInf6Box, the track conforms to the constraints of scheme type equal to 'modv],
| type equal teo,\modv "' shall be present in SchemeTypeBox or CompatibleSchemeTypeBox in th
tedSchemelnfoBox, and all of the following additional constraints apply:

¢

51on@fMeshBox and RotationBox (when present) shall be equal to 0.

bmeTnformationBox shall not directly contain any boxes other than MeshOmniVideoBox, and

StereoVideoBox.

— MeshOmniVideoBox shall not directly contain any boxes other than MeshBox and RotationBox.
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7.6.2 Projected omnidirectional video box

7.6.2.1 Definition

Box Type: 'povd'

Container: SchemeInformationBox

Mandatory: Yes, when scheme type isequal to 'podv'
Quantity: Zero or one

[[hiS boX 1S a container box that contains boxes Idicating information ror the rollowing:

—+ the projection format of the projected picture (C for monoscopic video contained in the traek, €. apd Cr for
left and right view of stereoscopic video),

—+ region-wise packing, when applicable,

- the rotation for conversion between the local coordinate axes and the global coerdihate axes, if applipd, and

— optionally the content coverage of the track.
Tihe values of the variables HorDiv1 and VerDiv1 are set as follows:

—+ If StereoVideoBox is not present in SchemeInformationBox, HorDivl is set equal to 1 and VlerDiv1 is
set equal to 1.

— Otherwise (StereoVideoBox is present in Scheme fiformationBox), the following applies:

— If side-by-side frame packing is indicated, HorDiv1 is set equal to 2 and VerDiv1 is set equal to 1

— Otherwise if top-bottom frame packing'is indicated, HorDiv1 is set equal to 1 and VerDiv1 is [set equal
to 2.

— Otherwise (temporal interleaving is indicated), HorDiv1 and VerDiv1 are both set equal to 1.

et

RotationBox is not present ih ProjectedOmniVideoBox, RotationFlag is set equal to 0. Ofherwise,
otationFlag is set equal to 1,

=

If StereovideoBox is not present in SchemeInformationBox, SpatiallyPackedStereoFlag, TopBoftomFlag,
and SideBySideFlag are’set equal to 0. Otherwise, the following applies:

—+ When the/StereovVideoBox indicates top-bottom frame packing, SpatiallyPackedStereoFlag is set equal to
1, TopBottemFlag is set equal to 1, and SideBySideFlag is set equal to 0.

—+ When the StereoVideoBox indicates side-by-side frame packing, SpatiallyPackedStereoFlag is get equal
to.1, TopBottomFlag is set equal to 0, and SideBySideFlag is set equal to 1.

— When the StereovVideoBox indicates temporal interleaving, SpatiallyPackedStereoFlag, TopBottomFlag,
and SideBySideFlag are all set equal to 0.

The following applies:

— The width and height of a monoscopic projected luma picture (ConstituentPicWidth and
ConstituentPicHeight, respectively) are derived as follows:

— If RegionWisePackingBox is not present in ProjectedOmniVideoBox, ConstituentPicWidth and

ConstituentPicHeight are set to be equal to width /HorDivl and height /VerDivl, respectively,
where width and height are syntax elements of VisualSampleEntry.
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Otherwise, ConstituentPicWidth and ConstituentPicHeight are set equal to
proj picture width /HorDivl andproj picture height /VerDivl, respectively.

If RegionWisePackingBox is not present in ProjectedOmniVideoBox, RegionWisePackingFlag is set

equal to 0. Otherwise, RegionWisePackingFlag is set equal to 1.

The semantics of the sample locations of each decoded picture resulting by decoding the samples referring to

this sample entry are specified in subclause 7.5.1.2.

7.6.2.2 [Syntax
aligned (8) class ProjectedOmniVideoBox extends Box ('povd') {
ProjectionFormatBox () projection format box; // mandatory
// o¢ptional boxes but no fields
}
aligned (8) class ProjectionFormatBox () extends FullBox('prfr', 0, 0),7{
ProjectionFormatStruct () projection format struct;
}
7.6.3 Fisheye omnidirectional video box
7.6.3.1 | Definition
Box Typeg: 'fovd'
Containet: SchemeInformationBox
Mandatoty: Yes, when scheme typeisequalto ' fodv!
Quantity Zero or one
Fishey¢OmniVideoBox provides essential fisheye-video parameters for stitching and rendering of fisheyle
video at the OMAF player. The fields in FisheyeOmniVideoBox provide region information of circular imaggs
in the| coded picture and field of\-"view and camera parameters of fisheye leng.
Fishey¢VideoSupplementalInfoBox provides the local field of view information for high quality stitching
and rendpring of fisheye video, as well as deadzone information.

This docyment specifies FisheyeVideoSupplemental InfoBox with version equal to 0 or 1.

7.6.3.2
aligne

Fish
Fis]

aligne

Syntax
i (8) class EisheyeOmnivVideoBox extends Box ('fovd') {

leyeVideoE&sentialInfoBox () essential info box; // mandatory
leyeVideeSupplementalInfoBox () supplemental info box; // optional

i (8B)Nclass FisheyeVideoEssentialInfoBox extends FullBox ('fovi', 0, 0) {

Fish

eyeVideolssentialTnfoStruct () essential info strpct:

}

aligned(8) class FisheyeVideoSupplementalInfoBox

extends FullBox('fvsi', version, 0) {

FisheyeVideoSupplementalInfoStruct (version) supplemental info struct;
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7.6.4 Region-wise packing box

7.6.4.1 Definition

Box Type: 'rwpk'

Container: ProjectedOmnivVideoBox
Mandatory: No

Quantity: Zero or one
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HegionWisePackingBox may be empty, i.e. contain only the box header and no paylead. An empty
egionWisePackingBox indicates that the region-wise packing format of this track-is ‘derived [from the
pllection of the instances of RegionWisePackingBox of the tracks referenced by thistrack.

Q

NOTE Among other information a non-empty RegionWisePackingBox also provides the content coverage infoymation in
the 2D Cartesian picture domain.

7.6.4.2 Syntax

dligned(8) class RegionWisePackingBox extends FullBox ('rwpk', 0, 0) {
if ((size == && largesize > 16) || (size >\12))
RegionWisePackingStruct () region wise packing struct;

7.6.4.3 Semantics

Subclause 7.5.3 applies with the following additionalconstraint:

- packed picture width and pé&tked picture height shall have such valugs that
packed picture width is an intéger multiple of width and packed picture height is an integer
multiple of height, where width and height are syntax elements of the VisualSampleEntry
containing this box.

7.6.5 Rotation box

7.6.5.1 Definition

Box Type: lyotn'

(Jontainer: ProjectedOmnivVideoBox or MeshOmniVideoBox
Mandatory: No

Quantity: Zero or one

Tlh'efields in this box provides the yaw, pitch, and roll angles, respectively, of the rotation to be applied tp convert
the local coordinate axes to the global coordinate axes. In the case of stereoscopic omnidirectional video, the fields
apply to each view individually. When the RotationBox is not present, the fields rotation yaw,
rotation pitch,and rotation roll areall inferred to be equal to 0.

7.6.5.2 Syntax
aligned(8) class RotationBox extends FullBox('rotn', 0, 0) {

RotationStruct () rotation struct;

}

© ISO/IEC 2023 - All rights reserved 83


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

7.6.6

7.6.6.1

Coverage information box

Definition

Box Type: 'covi'
Container: ProjectedOmniVideoBox or SpatialRelationship2DDescriptionBox
Mandatory: No

Quantity:

This boj
Project
Spatial

NOTE1 I

Zero or one

DIOVIAC [NIOI'TNdUIOf Ol [1C OILel overdge o [ [[dCK WIIC [1€ DOX ontained |
fedOmniVideoBox) or the content coverage of the composition pictures (when the box is containedi
|Relationship2DDescriptionBox).

[ is totally up to the OMAF player to handle the area that is not covered by the content when~rendering th

@

omnidiredtional video content.

NOTE 2 When this box is contained in ProjectedOmniVideoBox, this box can be used to indicate whether the sub-picture

carried inthe track is monoscopic or stereoscopic by the syntax elements default view idcorsiew idc[i].

Each sphpre location within the sphere regions specifying the content coverage shallthave a corresponding sample

in the decoded pictures (when the box is contained in ProjectedOmniVide®Box) or in the composition

pictures ([when the box is contained in SpatialRelationship2DDescriptionBox). However, there may be

some sphere locations that do have corresponding samples in the decoded pictures but are outside the contert

coverage

7.6.6.2 | Syntax

aligned (8) class CoveragelInformationBox extemnds FullBox('covi', 0, 0) {
ContentCoverageStruct () content coverageastruct;

}

7.6.7 Mesh omnidirectional video box

7.6.7.1 | Definition

Box Typs: 'movd'

Containet: SchemeInformationBox

Mandatoty: Yes, when scheme type isequal to 'modv'

Quantity Zero or one

This box |s a containerdox'that contains boxes indicating information for the following:

— the 3D mesh, consisting of mesh elements, and

— the fjotation for conversion between the local coordinate axes and the global coordinate axes, if applied.

7.6.7.2 Syntax

aligned(8) class MeshOmnivVideoBox extends Box('movd') ({

// boxes but no fields

}
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7.6.8 Mesh box

7.6.8.1 Definition

Box Type: 'mesh'

Container: MeshOmnivVideoBox
Mandatory: Yes

Quantity: One

different mesh elements are referenced by one or more tile mesh group entries (e.g. cinstances of
TileMeshGroupEntry), which define the relationship between a group of samples (or a complete QMAF tile
track) and the position on the mesh. This information can be used for both selection of OMAF tilé tracks as well as
during the rendering process.

Thhe 3D mesh specified by a MeshBox is indicated relative to the local coordinate axes,

NOTE 1 RotationBox, when present, specifies the conversion from the local coordinate’axes to the global coordinfte axes.

Yt

h line with how typical rendering engines work with stereoscopic content; the same mesh is assumed tp be used
r both eyes in case of stereoscopic content. In other words, it is not pgssible to define distinct left-eye gnd right-
ye meshes.

@D =

<

Vhen a MeshBox is present in an OMAF base track, each mesh-element in the MeshBox shall be mapped into a
ectangular region of a decoded picture within one or more referenced OMAF tile tracks using the file mesh
hmple grouping.

(% e

NOTE 2 Among other information, the MeshBox also provides'implicit content coverage information.

7.6.8.2 Syntax

ligned(8) class MeshBox () extends FullBox ('mesh', 0, 0) {
unsigned int (16) num mesh.@lements;
unsigned int (4) mesh type;
unsigned int (1) explicit mesh id flag;
unsigned int (1) explilcit mesh shape flag;
unsigned int (2) reserved;
if (explicit mesh<shape flag)
unsigned int (8) mesh shape;
for (i=0; i.X<num mesh elements; i++) {
if (meshtype == || mesh type == 2)
SphereRegionStruct (1,0) sphere region;
els&»3if (mesh type == 1)
3DParallelogramStruct () parallelogram struct;
A (explicit mesh id flag == 1)
unsigned int (16) mesh element id;

Q

7.6.8.3 Semantics
num mesh elements specifies the number of mesh elements described in this box.

mesh type specifies the type of the mesh description used all mesh elements described in this box.
mesh_type shall be in the range of to 0 to 2, inclusive. Other values of mesh type are reserved.
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explicit mesh id flag equal to O specifies that mesh element id is not present in the MeshBox
and the values of mesh _element idareinferred. explicit mesh id flag equalto 1 specifies that
mesh element idis presentinthe MeshBox.

explicit mesh shape flag equal to 1 specifies that mesh shape is present in the MeshBox.
explicit mesh shape flag equal to 0 specifies that the mesh shape is not present in the
MeshBox, in that case no global shape can be presupposed for the mesh described by the MeshBox.

mesh shape equal to 0 indicates the MeshBox describes a sphere or a portion of a sphere. mesh shape

sphe¢re region specifies a spherical mesh as the spherical region specified in the structure as-defined in

pargllelogram struct specifies a parallelogram mesh in the 3D space. Two-mesh elements described in
this box shall not overlap.

mesh element 1id specifies an identifier to uniquely identify a mesh element within this mesh box. Whe
¢xplicit mesh id flag isequalto0,mesh element id~for the i-th mesh element is inferred t
be equal to i.

7.6.8.4

A 3DPar
21. The
elements|
follows:

The normal vector of a 3DPaza¥lelogramStruct () is pointing toward the direction of uDir x vDir, x bein

the cross
D, as pre;

86

q
two azimuth circles and two elevation circles). When mesh_type is equal to 2, the spheve region

interpolate syntax element for the sphere region structure is inferred to be-equal to 0.

ubclause 7.5.6. The sphere region shall be inferred to have shape type value equal to 1 (specified b

D n <<

hferred to have shape type value equal to 0 (specified by four great circles), The value of th

[<J=1

3D parallelogram structure

h1llelogramStruct () is a parallelogram in the local reference frame (O, X, Y, Z), as depicted in Figur
pertices A, B, C, and D of the parallelogram, as/depicted in Figure 21, are specified using the synta
origin, u direction, and v_direction contained by the 3DParallelogramStruct () 3

v X O

A=0+origin vertex (18:
B=A+u direction
C=B+v_directiod
D=A+v _direction

aQ

product between@®wo 3D vectors, uDir being the vector from A to B and vDir being the vector from A to
ented in Figure‘21. The front face of the parallelogram is in the direction of the normal.
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Jan

Figure 21 — 3D parallelogram

Q

ligned(8) class 3DParallelogramStruct () {
3DVectStruct origin vertex;
3DVectStruct u direction;
3DVectStruct v _direction;

drigin vertexisavector used to specify the vertex A'0f the parallelogram.
Y directionisavector used to specify the vertex'B of the parallelogram.

1 _directionisavector used to specify thelvertices C and D of the parallelogram.

7.6.8.5 3D vector structure

This structure specifies a vector.in.a 3D cartesian coordinate system. The vector coordinates are express
cal coordinate system.

—_—

Q

ligned(8) class_@DVectStruct() {
signed int (32)) x comp;
signed int(32) y comp;
signed int(32) z comp;

® comp,\y comp, and z comp represent, respectively, the x, y, and z cartesian coordinate of a 3
kpressed in the local coordinate system. The value is relative to the unit sphere and is in units of 10-7.

(¢)

7.7 Timed metadata for sphere regions

7.7.1 General

ed in the

D vector

Subclause 7.7 specifies a generic timed metadata track syntax for indicating sphere regions. The purpose for the
timed metadata track is indicated by the track sample entry type. The sample format of all metadata tracks
specified in subclause 7.7 starts with a common part and may be followed by an extension part that is specific to

the sample entry of the metadata track. Each sample specifies a sphere region.
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When a sphere region timed metadata track is linked to one or more media tracks with a 'cdsc"' track reference,
it describes each media track individually.

NOTE The syntax allows for one sample to specify multiple sphere regions. However, there is a semantic restriction that
limits the samples to have only one sphere region.

7.7.2 Sample entry

7.7.2.1 Definition

W

Exactly gne SphereRegionConfigBox shall be present in the sample entry. SphereRegionConfilgBo
specifies [the shape of the sphere region specified by the samples. When the azimuth and elevation ranges-of th
sphere rdgion in the samples do not change, they may be indicated in the sample entry.

[¢)

7.7.2.2 | Syntax

class J$phereRegionSampleEntry (type) extends MetaDataSampleEntry (Eype) |
SphereRegionConfigBox (); // mandatory
Box|[] other boxes; // optional

class $phereRegionConfigBox extends FullBox('rosc', 0,,00){
unsjgned int (8) shape type;
bit|[7) reserved = 0;
unsjgned int (1) dynamic range flag;
if [dynamic range flag == 0) {
Tnsigned int (32) static_azimuth range;
Bnsigned int (32) static_elevation rangey

unsjgned int (8) num regions;

7.7.2.3 | Semantics

—

shape type equal to 0 specifies that the sphere region is specified by four great circles. shape type equ
fo 1 specifies that the spherétiregion is specified by two azimuth circles and two elevation circles.
shape type values greater~than 1 are reserved. The value of shape type is used as the shape typ
yalue when applying subelatse 7.5.6 to the semantics of the samples of the sphere region metadata track

[¢)

=]

dynamic_range fldgequal to 0 specifies that the azimuth and elevation ranges of the sphere regio
lemain unchanged in all samples referring to this sample entry. dynamic range flag equal to
dpecifies thatthe azimuth and elevation ranges of the sphere region are indicated in the sample format.

=Y

static azimuth range and static elevation range specify the azimuth and elevation range,
lespéctively, of the sphere region for each sample referring to this sample entry in units of 2-1¢ degrees.

tatic _azimuth range and static elevation range specify the ranges through the centre
point of the sphere region, as illustrated by Figure 19 or Figure 20. static_azimuth range shall be in
the range of 0 to 360 * 216, inclusive. static elevation range shall be in the range of 0 to 180 * 216,
inclusive. When static _azimuth range and static elevation range are present and are both
equal to 0, the sphere region for each sample referring to this sample entry is a point on a spherical
surface. When static_azimuth range and static_elevation range are present, the values of
azimuth range and elevation range are inferred to be equal to static azimuth range and
static elevation range, respectively, when applying subclause 7.5.6 to the semantics of the
samples of the sphere region metadata track.

num_regions specifies the number of sphere regions in the samples referring to this sample entry.
num_regions shall be equal to 1. Other values of num regions are reserved.
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7.7.3 Sample format

7.7.3.1 Definition

023(E)

Each sample specifies a sphere region. The SphereRegionSample structure may be extended in derived track

formats.

7.7.3.2 Syntax

dligned (8) SphereRegionSample () {

for (1 = 0; i < num_regions; i++)
SphereRegionStruct (dynamic range flag, 1) sphere region;

7.7.3.3 Semantics

Subclause 7.5.6 applies to the sample that contains the sphere region structure:

Let the target media samples be the media samples in the referenced media tracks with composit
next sample.

interpolate equal to 0 specifies that the values of<centre azimuth, centre elsg

to the target media samples. interpolate equal t0.1 specifies that the values of centre 4
centre elevation, centre tilt, azimuth range (if present), and elevation r
present) that apply to the target media samples/are linearly interpolated based on compositi
from the values of the corresponding fields in this sample and the previous sample.

The value of interpolate for a sync saniple, the first sample of the track, and the first sample
fragment shall be equal to 0.

7.7.4 Initial viewing orientatian

7.7.4.1 Definition

(eolN—|

r a single omnidirectional image stored as an image item.

When the playback of a media track that contains nothing but one or more overlay sources is intend
sfarted using another viewing orientation than that indicated
(Fentre @zimuth, centre elevation,centre tilt) equal to (0, 0, 0) relative to the global c
axes, an“initial viewing orientation metadata track shall be present and associated with the media tra
a

on times

greater than or equal to the composition time of this sample and’less than the composition tifne of the

vation,

centre tilt,azimuth range (if present), and elévation range (if present) in this sample apply

zimuth,
bnge (if
bn times,

f a track

his metadata indicates initial viewing orientations that should be used when playing the associated medlia tracks

ed to be

by
ordinate
ck. In the

bsericg of this type of metadata centre azimuth, centre elevation, and centre tilt shodld all be

ipferred to be equal to 0.

NOTE 1 When a media track consists of one or more overlay sources, it is consumed with background visual media, and the

initial viewing orientation is present or inferred for the background visual media.

When playing a file and when the file contains an initial viewing orientation metadata track, OMAF players are
expected to parse the initial viewing orientation metadata track associated with a media track and obey it when

rendering the media track.
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An OMAF player should use the indicated or inferred centre azimuth, centre elevation, and
centre tilt values as follows:

— If the orientation/viewport metadata of the OMAF player is obtained on the basis of an orientation sensor
included in or attached to a viewing device, the OMAF player should

obey only the centre azimuth value, and

— ignore the values of centre elevation and centre tilt and use the respective values from the

— Othgrwise, the OMAF player should obey all three of centre azimuth, centre elevation) and

cen

The track sample entry type ' invo' shall be used.

shape 1

be equal
sample e

NOTE 2 This metadata applies to any viewport regardless of which azimuth and elevation ranges are covered by the viewpor
Thus, dyrfamic_range flag, static_azimuth range, and static_elevatiom)range do not affect the dimensio]
of the viewport that this metadata concerns and are hence required to be equal/o 0. When the OMAF player obeys th

centre

ranges forfthe sphere region of the viewport equal to those that are actually usediin displaying the viewport.

7.7.4.2

class

bit

7.7.4.3

NOTE 1 As the sample structure extends ffom SphereRegionSample, the syntax elements of SphereRegionSample af

included i

cenfre azimuth, centre’/ elevation, and centre tilt specify the viewing orientation in unif

i

interpolat® shall be equal to 0.

refresh, flag equal to 0 specifies that the indicated viewing orientation should be used when starting th
playback from a time-parallel sample in an associated media track. refresh flag equal to 1 specifig

InitialViewingOrientationSample () extends SphereRegionSample () {
unsjgned int (1) refresh flag;

of 2716 degrees relative to the global coordinate axes. centre azimuth and centre elevatio

OTTentation Sensorinstead:

Lre tilt.

to 0, and static elevation range shall be equal to 0 in the SphereRe&gionConfigBox of th
ntry.

E i1t value as concluded above, the value of centre tilt can be intérpreted by setting the azimuth and elevatio

Sample syntax

7) reserved = 0;

Sample semantics

h the sample.

dicate the centre’of the viewport, and centre tilt indicates the tilt angle of the viewport.

ype shall be equal to 0, dynamic_range flag shall be equal to 0, static azimuth range shall

[¢)

[¢)

e
S

that the indicated viewing orientation should always be used when rendering the time-parallel sample of
each associated media track, i.e. both in continuous playback and when starting the playback from the
time-parallel sample.

NOTE 2 refresh flag equal to 1 enables the content author to indicate that a particular viewing orientation is
recommended even when playing the video continuously. For example, refresh flag equal to 1 can be indicated for a scene
cut position.

20
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7.7.5 Recommended viewport

7.7.5.1 Definition

The recommended viewport timed metadata track indicates the viewport that should be displayed when the user

does not have control of the viewing orientation or has released control of the viewing orientation.

NOTE 1 The recommended viewport timed metadata track can be used for indicating a recommended viewport based on a

director's cut or based on measurements of viewing statistics.

If the timed metadata track concerns more than one viewpoint or the referenced media tracks contair |
for more than one viewpoint, the track sample entry type 'rvp2' shall be used. Otherwise, the\trad
ntry type 'rcvp' or 'rvp2 ' shall be used.

[¢°]

Hach video track referenced by a 'cdsc' track reference from a recommended viewporttimed metad
shall cover the indicated recommended viewports completely for the entire duration ofjthe timed metad
Thhe group of video tracks that are referenced by a ' cdtg' track reference from a récommended viewp
metadata track shall collectively cover the indicated recommended viewports completely for the entire
of the timed metadata track.

NOTE 2 When a recommended viewport timed metadata track is used to derive the viewport and the vide
pferenced by the recommended viewport timed metadata track have associated overlays, an OMAF player is €3
ender the overlays like in rendering with user-controlled viewing orientation.

= =

When playing the content by following a recommended viewport timed metadata track indicating a ¥
sfitch, if the current viewpoint’s ViewpointInformationStruct ()

WiewpointSwitchingListStruct (), an OMAF player should obey the timeline switching of
transition effects as specified in the current viewpoint's\WViewpointSwitchingListStruct (). Whe

<

iewpointSwitchingListStruct (), the fitsEentry should be used.
he recommended viewport metadata track( rcvp' or 'rvp2') may be linked to one or more tracks
he recommended-viewport rectangular 2D media content that it defines by means of an 'esri'

T
t
spherical region-of-interest) track reference from the recommended viewport metadata track to the re
2
V

ideo, linked via the 'esri' trackreference.

more than one entry corresponding .to~ the same destination viewpoint|

edia data
k sample

ata track
ata track.
brt timed
duration

o track(s)
kpected to

iewpoint
contains
sets and
h there is
id in

carrying
(encoded
rtangular

D video track. Figure 22 illustrates the relationship between the recommended viewport and the rectangular 2D
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Rectangular
2D video

Linked via ‘esri’
track reference

‘revp’
recommended
viewport

&

Figure 22 — Illustration of 'esri' track reference

7.7.5.2 | Sample entry syntax

class RcvpSampleEntry () extends SphereRegionSampleEntry('rcvp') {

RcvpInfoBox () rcvp info; // mandatory

class Rvp2SampleEntry () extends SphereRegionSampleEntry ('rvp2')

RevpInfoBox () rcvp info; // mandatory

cvpInfoBox extends FullBoxA'rvif', version, 0) {

class §
unsjgned int (8) viewport type;
string viewport description;

if ([version > 0) {
Bnsigned int (2) viewpoint idc;
it (6) reserved(=0;

1f (viewpoint fd¢ == 1)
unsigned{int (32) rvif viewpoint id;

7.7.5.3 | Sample entry semantics

version shall be equal to 0 when rcvp info is contained in a 'rcvp' sample entry. version shall be

equal to 1 when rcvp _info is contained in 'rvp2' sample entry.

viewport type specifies the type of the recommended viewport as listed in Table 13.
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Table 13 — Recommended viewport type

Value Description

A recommended viewport per the director's cut, i.e. a
0 viewport suggested according to the creative intent of the
content author or content provider

A recommended viewport selected based on

1 P s

HITASUITIIITIILS Ul VlCVVllls SUALISUILS

Reserved (for use by future extensions of ISO/IEC 23090-
2.239 2)
240.255 Unspecified (for use by applications or external

specifications)

viewport description is null-terminated UTF-8 string that provides a textual description of the
recommended viewport.

viewpoint idc equal to O specifies that all the media tracks(peferenced by this timed metadata track
represent the same viewpoint. viewpoint idc equalt0 1 specifies that the viewpoint ilentifiers
referenced by the sample entry containing this RevpInfoBox represent the viewpoint with yiewpoint
identifier equal to rvif viewpoint id. viewpoint idc equal to 2 specifies that the|l samples
contain viewpoint id.viewpoint idc equalte’3 is reserved. When not present, viewpojnt idc
is inferred to be equal to 0.

rvif viewpoint id specifies the viewpoint identifier that identifies the viewpoint contajning the
recommended viewport for the samples\referencing the sample entry containing this RcvpInfoBox.

7.7.5.4 Sample syntax
dlass RecommendedViewportSample () extends SphereRegionSample () {

if (viewpoint idc =z1\2)
unsigned int (32)\viewpoint id;

7.7.5.5 Sample sémantics

10)]

hape typeshall be equal to 0 in the SphereRegionConfigBox of the sample entry.

10)]

tatic_azimuth range and static elevation range, when present, or azimuth rapge and
glevation range, when present, indicate the azimuth and elevation ranges, respectively, of the recornmended
viiewport.

centre azimuth and centre elevation indicate the centre point of the recommended viewport relative to
the global coordinate axes. centre tilt indicates the tilt angle of the recommended viewport.

viewpoint id specifies the viewpoint identifier of the viewpoint that contains the recommended viewport.
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7.7.6

7.7.6.1

Timed text sphere location metadata

General

The timed text sphere location metadata indicates the timed text sphere location that is used, together with other
information, to determine where the timed text is placed and displayed in 3D space. Since the timed text cues are
rendered at certain positions in 3D space, they are only visible when timed text sphere location is within the
sphere region defining the viewport.

7.7.6.2

The track sample entry type 'ttsl' shall be used.

The sam
class

uns
bit

dep

When SphereRegionSampleEntry () is included in TESpherelLocationSampleEntry (), the

7.7.6.3

The sam

aligne
for

regjon  iid-provides the identifier of the region on which the timed text is to be rendered. region i

which the timed text is to be rendered is not present in the samplest

Sample entry format

ple entry of this sample entry type is specified as follows:

TTSpherelLocationSampleEntry () extends SphereRegionSampleEntry(*ttsl') {
1gned int (1) depth included flag;
7) reserved = 0;

—t

th included flag equal to 1 specifies that the depth (z-value) of the\regions on which the timed tej
is to be rendered is present in the samples. The value 0 specifies that the‘depth (z-value) of the regions o

=]

following applies:

The values of shape type, dynamic range flag, static_azimuth range, and
static elevation range shall all be equalto 0.

The value of num regions may be greater than 1.

Sample format

ple format of timed text sphere location timed metadata is specified as follows:

il (8) TTSphereLocatienSample () extends SphereRegionSample () {
(1=0; i<num regionsy i++) {

tring region igdy

1f (depth included flag)

unsigned An¥(16) region depth;

o O

dheuld be equal to the identification of the corresponding region defined in the timed text streams in th
IMSC1 or WebVTT track

region depth indicates the depth (z-value) of the region on which the timed text is to be rendered. The

depth value is the norm of the normal vector of the timed text region. This value is relative to a unit
sphere and is in units of 2-16,

sphere regioninthe TTSphereLocationSample () structure indicates the timed text sphere location

94

that is used, together with other information, to determine where the timed text is placed and displayed
in 3D space.
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7.8 Signalling of region-wise quality ranking

7.8.1 General

Quality ranking values of quality ranking regions relative to other quality ranking regions of the same track or
quality ranking regions of other tracks may be indicated by using the SphereRegionQualityRankingBox or
the 2DRegionQualityRankingBox. When neither SphereRegionQualityRankingBox  nor
2DRegionQualityRankingBox is present in a visual sample entry, the quality ranking value for the visual

is not defined. Quality ranking values indicate a relative quality order of quali anking regions. When
uality ranking region A has a non-zero quality ranking value less than that of quality ranking region.B, quality
rpnking region A has a higher quality than quality ranking region B. When the quality ranking value|is hon-zero,
the picture quality within the entire indicated quality ranking region is approximately constant. The boundaries of
he quality ranking sphere regions specified by the SphereRegionQualityRankingBox shay or|may not
match with the boundaries of the quality ranking 2D regions specified by the 2DRegion@ual it yRankingBox
The boundaries of the quality ranking sphere or 2D regions may or may not match with the boundarjes of the
packed regions or the boundaries of the projected regions specified by RegionWis&BackingBox

[

Bither or both of SphereRegionQualityRankingBox and the 2DRegionQdalityRankingBox ghould be
present for the projected omnidirectional video tracks to enable viewport-depéndent content selection.

7.8.2 Spherical region-wise quality ranking

7.8.2.1 Definition

Hox type: 'srqr'

(Jontainer: VisualSampleEntry

Mandatory (per an item): No

Quantity (per an item): At most one for each region definition type value

7.8.2.2 Syntax

dligned(8) class SphereRegdonQualityRankingBox extends FullBox('srqr', 0, () {

SphereRegionQualityRankingStruct () quality ranking struct;

Q

ligned(8) class SphereRegionQualityRankingStruct () {
unsigned int (8) Jregion definition type;

unsigned int\(8) num regions;

unsigned intAl) remaining area flag;
unsigned)iwt (1) view idc presence flag;
unsignédrint (1) quality ranking local flag;
unsignéd int (4) quality type;

bit\{1) reserved = 0;

£f¥ (view _idc presence flag == 0) {
unsigned int (2) default view idc;
b1t (o) reserved = 0;

}

for (1 = 0; i < num_regions; i++) {
unsigned int (8) quality ranking;
if (view_idc presence flag == 1) {

unsigned int (2) view idc;
bit (6) reserved = 0;

if (quality type == 1) {

unsigned int (16) orig width;
unsigned int (16) orig height;
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if ((i < (num_regions - 1)) || (remaining area flag == 0))
SphereRegionStruct (1, 1) sphere region;

7.8.2.3 Semantics

96

region definition type hasidentical semantics to shape type of SphereRegionConfigBox.

w

dontained in more than one of these quality ranking sphere regions.

remaining area flag equal to 0 specifies that all the quality ranking sphere regions are definéd by th
$phere region structures. remaining area flag equal to 1 specifies that the firs
mum_regions - 1 quality ranking sphere regions are defined by the sphere regdgr’ structures an|
the last remaining quality ranking sphere region is the sphere region within the content coverage, ng
dovered by the union of the quality ranking sphere regions defined by the first/num regions -
phere region structures. The last remaining quality ranking sphere regionvay be on both the le
and right views.

F =+ & e+

=y

viey idc presence flag equal to 0 specifies that @Pew idc is not present.
Yiew idc presence flag equal to 1 specifies that view\idc is present and indicates th
dssociation of quality ranking sphere region with particular (left\or right or both) views or monoscop
dontent.

o o

quality ranking local flag equalto 1 specifies thatthe quality ranking information provided in th
iEstance of this box is relative to the quality ranking information provided in all instances of this box fd
i

[T

0Q

is track only. quality ranking local fliag equal to 0 specifies that the quality rankin
information provided in this instance of this box\s’relative to the quality ranking information provided i
dll instances of SphereRegionQualityRankingBox and 2DRegionQualityRankingBox wif]
juality ranking local flagequal toO for this and other tracks.

=all=]

NOTE1l quality ranking locall fllag equal to 1 can be used in a track that includes coded video data b
reference to a set of tracks among which one is selected as the source of the coded video data. For exampl
an 'alte' track réference specified in ISO/IEC 14496-15 can be used for this purpos
SphereRegionQualityRankingBox or 2DQualityRankingBox wit]
quality ranking”/local flag equalto O can be presentin the referenced tracks within the file.

T <

1

=3

quality type indicatés-which factor causes the differences in the quality of packed regions on the pictur
juality typeequal to 0 specifies that all packed regions correspond to the same projected pictur
lesolution. qualtity type equal to 1 specifies that at least one horRatio value, as derived in subclaus
%.4.2, may~differ from other horRatio values among all pairs of packed and projected regions of th
picture orat least one verRatio value, as derived in subclause 5.4.2, may differ from other verRatio value
gmongall pairs of packed and projected regions of the picture. quality type values greater than 1 a
teserved.

® »vn @@ © O ¥

default view_ idc equal to 0 indicates that the quality ranking sphere region is monoscopic, 1 indicates
that the quality ranking sphere region is on the left view of stereoscopic content, 2 indicates that the
quality ranking sphere region is on the right view of stereoscopic content, 3 indicates that the quality
ranking sphere region is on both the left and right views.

quality ranking specifies a quality ranking value of the quality ranking sphere region.
quality ranking equal to 0 indicates that the quality ranking value is not defined. The semantics of
non-zero quality ranking values are specified in subclause 7.8.1.

view idc equal to O indicates that the quality ranking sphere region is monoscopic, 1 indicates that the

quality ranking sphere region is on the left view of stereoscopic content, 2 indicates that the quality
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ranking sphere region is on the right view of stereoscopic content, 3 indicates that the quality ranking
sphere region is on both the left and right views. When not present, the value of view idc isinferred to

be equal to the value of default view idc.

orig widthand orig height specify the width and height, respectively, of such a monoscopic projected
picture for which both horRatio and verRatio, as derived in subclause 5.4.2 for each of the packed regions

that cover the quality ranking sphere region, are equal to 1.

NOTE2 orig width and orig height represent the width and height of the picture from which t

region has heen extracted without resamnpling
& PULE

he packed

sph

NOTE 3 A player is suggested to parse SphereRegionQualityRankingBox and select the trackfarp
matches the user's viewing orientation in a manner that:

— The quality ranking value on the region covering the viewport is greater than-Q .and less th
other regions.

aying that

n that for

— The resolution of the region covering the viewport is suitable for the.display. If quality type is
equal to 1, orig width and orig height represent the width and height of the monoscopic

projected picture from which the packed region covering the viewport has been extracted.

Dtherwise,

width and height of VisualSampleEntry can be used to conclude the resolution on the viiewport.

ere region specifies the spherical location and size of the quality’ranking sphere region relat

ve to the

global coordinate axes, while the shape type value of the quality ranking sphere regions is indjcated by

region definition type.Thevalueof interpolaté&dn sphere region shall be equal

7.8.3 2D region-wise quality ranking

7.8.3.1 Definition

Hox type: '2dqr'

(ontainer: VisualSampleEntry

Mandatory (per an item): No

Quantity (per an item): Zero or one

7.8.3.2 Syntax

dligned(8) class 2DRegionQualityRankingBox extends FullBox('2dgr', 0, 0) {
2DRegionQualityRankingStruct () quality ranking struct;

¥

dligned(8) cdass 2DRegionQualityRankingStruct () {

uns
uns
uns,

igned(Int (8) num regions;
igned int(l) remaining area flag;
ighed int(l) view _idc presence flag;

to 0.

ungigned int (1) quality ranking local flag;
uhsigned int (4) quality type;

it (1) reserved = 0

if (view idc presence flag == 0) {

}

unsigned int (2) default view idc;
bit (6) reserved = 0;

for (1 = 0; i < num _regions; i++) {
unsigned int (8) quality ranking;
if (view idc presence flag == 1) {
unsigned int (2) view_ idc;
bit (6) reserved = 0;
}
if (quality type == 1) {
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7.8.3.3

qual

num | regions specifies the number of quality ranking 2D regions for which the quality ranking informatio

remgining area flag equal to 0 specifies that all the quality ranking 2D regions are defined by thie

qua

ori

98

+ When a 2DRegionQualityRankingBox is present in a VisualSampleEntry and

C 23090-2:2023(E)

unsigned int (16) orig width;
unsigned int (16) orig height;

if ((i < (num _regions - 1)) || (remaining area flag == 0)) {
unsigned int (16) left offset;
unsigned int (16) top offset;
unsigned int (16) region width;
unsigned int (16) region height;

Semantics

[o])

ity ranking, view _idc presence flag, default view idc, and view idgclare specifie
dentically to the syntax elements with the same names in SphereRegionQualityRankingBox bt
re further constrained as follows:

ot

Q) e

o

StereoVideoBox is present in the VisualSampleEntry and indicates temporal interleavin
view idc presence flagshallbe equaltoOand default view?)idc shall be equal to 3.

by

=]

is given in this box. Value 0 is reserved. There shall be no pixel of the decoded picture that is contained in
mnore than one of these quality ranking 2D regions.

left offset,top offset,region width,and¥égion height.remaining area flagequal
fo 1 specifies that the first num regions - 1 quality ranking 2D regions are defined by 1eft offsef
top offset, region width, and region hé&ight and the last remaining quality ranking 2D regiop
is the area in the picture with width equal.to*width of VisualSampleEntry and height equal to
lheight of VisualSampleEntry, not covered by the union of the first num regions - 1 quality
fanking 2D regions. The last remaining quality ranking 2D region may be on both the left and right views

lity ranking local flagequalto 1 specifies that the quality ranking information provided in th
ihstance of this box is relative toithe quality ranking information provided in all instances of this box fd
this track only. quality-‘\ranking local flag equal to O specifies that the quality rankin
i

g = n

ihformation provided in-this‘instance of this box is relative to the quality ranking information provided i
1l instances of SphereRegionQualityRankingBox and 2DRegionQualityRankingBox wif]
quality rankimghTocal flagequalto O for this and other tracks.

=2l=1

NOTE1 qual¥ty ranking local flag equal to 1 can be used in a track that includes coded video data H
reference to a set of tracks among which one is selected as the source of the coded video data. For exampl
an/ 'alte' track reference specified in ISO/IEC 14496-15 can be used for this purpos
SphereRegionQualityRankingBox or 2DQualityRankingBox wit]
quality ranking local flag equalto O can be presentin the referenced tracks within the file.

<

11

=2

lity type indicates which factor causes the differences in the quality of packed regions on the picture.
quality type equal to 0 specifies that all packed regions correspond to the same projected picture
resolution. quality type equal to 1 specifies that at least one horRatio value, as derived in subclause
5.4.2, may differ from other horRatio values among all pairs of packed and projected regions of the
picture or at least one verRatio value, as derived in subclause 5.4.2, may differ from other verRatio values
among all pairs of packed and projected regions of the picture. quality type values greater than 1 are
reserved.

g width and orig height specify the width and height, respectively, of such a monoscopic projected

picture for which both horRatio and verRatio, as derived in subclause 5.4.2 for each of the packed regions
that cover the quality ranking 2D region, are equal to 1.
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NOTE2 orig width and orig height represent the width and height of the picture from which the packed
region has been extracted without resampling.

NOTE 3 A player is suggested to parse 2DRegionQualityRankingBox and select the track for playing that
matches the user's viewing orientation in a manner that:

— The quality ranking value on the region covering the viewport is greater than 0 and less than that for
other regions.

— The resolution of the region covering the viewport is suitable for the display. If quality type is
equal to 1, orig width and orig height represent the width and height of the monoscopic
Projected picture from which the packed Tegion covering the VIEwport has been extracted. Ptherwise,
width and height of VisualSampleEntry can be used to conclude the resolution on theviewport.

left offset, top offset, region width, and region height are integer values thaf indicate
the position and size of the quality ranking 2D region. left offset and top reffset indicate the
horizontal and vertical coordinates, respectively, of the upper left corner of the quality ranking 2D region
within the picture, in units of luma samples. region width and region_HKeight indicate the width
and height, respectively, of the quality ranking 2D region within the picture/in units of luma|samples.
left offset + region width shall be less than width of VisuakSampleEntry. top dffset +
region height shall beless than height of VisualSampleEntzry:

region width shall be greater than 0.

region height shall be greater than 0.

7.9 Storage of omnidirectional images

~]

9.1 General

(Omnidirectional images are stored in a,file as image items, as specified in ISO/IEC 23008{12. The
HrojectionFormatProperty shall be present for an omnidirectional image item. When an imjage item
cpntains stereoscopic content, the FraméPackingProperty shall be present for the image item. When(an image
item contains a packed picture( generated by region-wise packing from the projected picture, the
HegionWisePackingProperty'shall be present for the image item.

7.9.2 Frame packing item property

7.9.2.1 Definition

Box type: 'stvi'

Broperty typé: Descriptive item property
Jontainer: ItemPropertyContainerBox
Mandatory (per an item): No

Quantity (per an item): Zero or one

FramePackingProperty indicates that the reconstructed image contains a representation of two spatially
packed constituent pictures.

essential shallbeequalto1fora 'stvi' item property.

7.9.2.2 Syntax

FramePackingProperty has the same syntax as StereoVideoBox specified in ISO/IEC 14496-12.
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7.9.2.3 Semantics

The semantics of the syntax elements within the FramePackingProperty are the same as those specified for
the syntax elements of StereoVideoBox as defined in ISO/IEC 14496-12 and in subclause 7.1.2.

7.9.3 Projection format item property

7.9.3.1 Definition

Box type 'prir’

Property|type: Descriptive item property
Containet: ItemPropertyContainerBox
Mandatory (per an item): No

Quantity|(per an item): Zero or one

ProjectionFormatProperty indicates the omnidirectional projection format of the image,

When 'prfr' is present, the reconstructed image represents a packed picture that-has been generated 4
indicated in Figure 2 and Figure 3 for a monoscopic and stereoscopic image, respeetively. The semantics of th
sample ldcations of the reconstructed image are specified in subclause 7.5.1.2.

The formfat of the projected monoscopic pictures is indicated with the ProjectionFormatProperty.
For stergoscopic video, the frame packing arrangement of the projectéd l€ft and right pictures is indicated wit]
the FrajePackingProperty. The absence of FramePackingPxeperty indicates that the content of th

image item is monoscopic.

When bqth ProjectionFormatProperty and FramePackingProperty are present for an image item,
stereo | scheme shall be equal to 4, and the first byte ofistereo _indication type shall be equal to 3 or 4,
and the second byte of stereo _indication type shall be equal to 0 indicating that quincunx sampling is ng
in use.

Optional | region-wise packing is indicated\\with the RegionWisePackingProperty. The absence of
RegionWisePackingProperty indicates'that no region-wise packing is applied.

essentlal shallbeequalto 1fora {prfr' item property.

The valugs of the variables HorDivil 'and VerDiv1 are set as follows for an image item:

D wn

D =

ot

—t

If FyamePackingPrgperty is not present for the image item, HorDiv1 is set equal to 1 and VerDiv1 is s¢
equdl to 1.

Othgrwise (FramePackingProperty is present for the image item), the following applies:

— |lfiside-by-side frame packing is indicated, HorDiv1 is set equal to 2 and VerDiv1 is set equal to 1.

— Otherwise (top-bottom frame packing is indicated), HorDiv1 is set equal to 1 and VerDiv1 is set equal
to 2.

The width and height of a monoscopic projected luma picture (ConstituentPicWidth and ConstituentPicHeight,
respectively) corresponding to the reconstructed image of the image item are derived as follows:

100

If RegionWisePackingProperty is not present for the image item, ConstituentPicWidth and
ConstituentPicHeight are set to be equal to image width /HorDivl and image height /VerDivl,
respectively, where image width and image height are syntax elements of
ImageSpatialExtentsProperty associated with the image item.
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—  Otherwise, ConstituentPicWidth and ConstituentPicHeight are set equal to
proj picture width /HorDivlandproj picture height /VerDivl, respectively.

If RotationProperty is not present for the image item, RotationFlag is set equal to 0. Otherwise, RotationFlag
is set equal to 1.

If FramePackingProperty is not present for the image item, SpatiallyPackedStereoFlag, TopBottomFlag, and
SideBySideFlag are set equal to 0. Otherwise, the following applies:

JALL 41 I R R R o s 4 4. 1 N £ ' . C taallD 1 Q4 l"l H
VVIITIT UICT T L AT AURLIID L UPTL LY HIUILALTS LU}J UULLUIIT 11T dITIT Pabl\llls, apauauyl AdUACTUOLTTICTUI ag 1S Set

equal to 1, TopBottomFlag is set equal to 1, and SideBySideFlag is set equal to 0.

—+ When the FramePackingProperty indicates side-by-side frame packing, SpatiallyPackedStereollag is set
equal to 1, TopBottomFlag is set equal to 0, and SideBySideFlag is set equal to 1.

el

RegionWisePackingProperty is not present for the image item, RegionWisePackingFlag is set equal to 0.
therwise, RegionWisePackingFlag is set equal to 1.

Q

7.9.3.2 Syntax

Q

ligned(8) class ProjectionFormatProperty
gxtends ItemFullProperty('prfr', 0, 0) {
ProjectionFormatStruct () projection format; /% specified in subclause 7{5.2 */

7.9.4 Essential fisheye image item property

7.9.4.1 General

When an image item contains a picture which-consists of multiple circular images captured by fisheye|cameras,
the EssentialFisheyeImagePropertyshall be present for the image item.

7.9.4.2 Definition

Box type: ‘fovi'

Hroperty type: Descriptive item property

Qontainer: ItemPropertyContainerBox

Mandatory (per an item): No

Quantity (per an item): Zero or one

EHssentialEléHeyeImageProperty provides essential fisheye parameters for stitching and renderirjg fisheye

—

mages at the'OMAF player. The fields in EssentialFisheyeImageProperty provide region information of
rcular fmages in the image item and the field of view and camera parameters of the fisheye lens(es).

(@]

When the ' fovi' item property is present, the 'prfr' item property shall not be present.

essential shallbeequalto1fora 'fovi' item property.

7.9.4.3 Syntax

aligned(8) class EssentialFisheyeImageProperty
extends ItemFullProperty('fovi', 0, 0) {
FisheyeVideoEssentialInfoStruct () essential info; /*specified in Clause 6*/

}
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7.9.4.4 Semantics

The semantics are as specified in subclause 6.2.2.

7.9.5 Supplemental fisheye image item property

7.9.5.1 Definition

Box type: "fvsi!

Property|type: Descriptive item property
Containef: ItemPropertyContainerBox
Mandatory (per an item): No

Quantity|(per an item): Zero or one

SupplementalFisheyeImageProperty provides supplemental fisheye parameters, such a$ the local field ¢f
view information for high quality stitching and rendering as well as deadzone information.

When the 'fvsi' item property is present, the ' fovi' item property shall be present,

7.9.5.2 | Syntax

aligned(8) class SupplementalFisheyelImageProperty

extends ItemFullProperty('fvsi', version, 0) {
FisheyeVideoSupplementalInfoStruct (version) supp¥emental info;
/*specified in Clause 6*/

7.9.5.3 | Semantics
The semdntics are as specified in subclause 6.3.2.
7.9.6 Region-wise packing item property

7.9.6.1 | Definition

Box type ' gwpk!

Property|type: Descriptive item property
Containet: ItemPropertyContainerBox
Mandatory (per an item); No

Quantity|(per an item); Zero or one

RegionWisePackingProperty specifies the mapping between packed regions and the corresponding
projected regions.and specifies the location and size of the guard bands, if any.

essentilalshall be equal to 1 fora ' rwpk' item property.

7.9.6.2 Syntax

aligned(8) class RegionWisePackingProperty

extends ItemFullProperty('rwpk', 0, 0) {
RegionWisePackingStruct () region wise packing;
/* specified in subclause 7.5.3 */
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7.9.6.3 Semantics
Subclause 7.5.3 applies with the following additional constraint:

— packed picture width and packed picture height shall have such values that
packed picture width is an integer multiple of image width and packed picture height is an
integer multiple of image height, where image width and image height are syntax elements of the
ImageSpatialExtentsProperty associated to the image item.

7.9.7 Rotation item property

7.9.7.1 General

<

Vhen an image item contains an omnidirectional image specified based on the local\coordinate pxes, the

HotationProperty shall be present for the image item.

7.9.7.2 Definition

Box type: 'rotn'

Broperty type: Descriptive item property

(ontainer: ItemPropertyContainerBox

Mandatory (per an item): No

Quantity (per an item): Zero or one

HotationProperty is used to indicate the yaw, pitch, and-«roll angles, respectively, of the rotation to be applied

—+

h convert the local coordinate axes to the global coordinate axes. In the case of stereoscopic omnidjrectional
image, the fields apply to each view individuallyg'~The absence of RotationProperty indicates that
dotation yaw,rotation pitch,and rotatien roll areall inferred to be equal to 0.

gssential shall be equalto 1 fora 'rotn' item property.

7.9.7.3 Syntax

dligned(8) class RotationProperty
gxtends ItemFullPropertw('rotn', 0, 0) {
RotationStruct () 4otfation struct; /* specified in subclause 7.5.4 */

7.9.8 Coveragé-information item property
7.9.8.1 General

7.9.8.2 . Definition

Boxtype: 'covi'

Property type: Descriptive item property
Container: ItemPropertyContainerBox
Mandatory (per an item): No

Quantity (per an item): Zero or one

CoverageInformationProperty is used to indicate the content coverage of the omnidirectional image.

NOTE It is totally up to the OMAF player to handle the area that is not covered by the content when rendering the
omnidirectional image content.
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Each sphere location within the sphere regions specifying the content coverage shall have a corresponding sample
in the reconstructed image. However, there may be some sphere locations that do have corresponding samples in
the reconstructed image but are outside the content coverage.

7.9.8.3 Syntax

aligned(8) class CoveragelInformationProperty
extends ItemFullProperty('covi', 0, 0) {
ContentCoverageStruct () content coverage;

}

7.9.9 Initial viewing orientation item property

7.9.9.1 | Definition

Box type 'iivo'

Property|type: Descriptive item property
Container: TtemPropertyContainerBox
Mandatory (per an item): No

Quantity|(per an item): Zero or one

InitialViewingOrientationProperty indicates the initial viewing ofientation according to which the
image shpuld be initially rendered to the user.

ot

When the viewing of the image item is intended to be started using another viewing orientation than thg
indicated by (centre azimuth,centre elevation, centrektilt) equal to (0, 0, 0) relative to the glob
coordinate axes, an initial viewing orientation item property shall)be present and associated with the image iten.
In the alpsence of this property centre azimuth, centre: elevation, and centre tilt should all be
inferred to be equal to 0.

[==

When an|image item is associated with the initial viewing orientation item property, OMAF players are expected
to parse the initial viewing orientation item property'and obey it when viewing the item.

An OMAF player should use the indicated or inferred centre azimuth, centre elevation, and
centre|tilt values as follows:

— If the orientation/viewport métadata of the OMAF player is obtained on the basis of an orientation sensd
inclyded in or attached to aviewing device, the OMAF player should

—

— |obey only the cerdtre azimuth value, and

— |ignore the values of centre elevation and centre tilt and use the respective values from the
orientation sensor instead.

— Othgrwise,' the OMAF player should obey all three of centre azimuth, centre elevation, and
cenkre tilt.

For the syntax and semantics of InitialViewingOrientationProperty, num_regions is inferred to be
equal to 1, shape type is inferred to be equal to 0, dynamic range flag is inferred to be equal to 0,
static azimuth range is inferred to be equal to 0, and static elevation range is inferred to be equal
to 0.

NOTE This metadata applies to any viewport regardless of which azimuth and elevation ranges are covered by the viewport.
Thus, dynamic_range flag, static_azimuth range, and static_elevation range do not affect the dimensions
of the viewport that this metadata concerns and are hence required to be equal to 0. When the OMAF player obeys the
centre tilt value as concluded above, the centre tilt value can be interpreted by setting the azimuth and elevation
ranges for the sphere region of the viewport equal to those that are actually used in displaying the viewport.
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7.9.9.2 Syntax

aligned(8) class InitialViewingOrientationProperty

e

}

xtends ItemFullProperty('iivo', 0, 0) {
InitialViewingOrientationSample vr initial orientation;

7.9.9.3 Semantics

The-semantics-of-the—Tnits e RraOrien  onSamele o are -specified-in-sub o

o

C o=

<

(%)

O =2 O 0™ ~1

—_

f refresh flagare undefined and the flag shall be equal to 0.

.10 Storage of timed text for omnidirectional video

.10.1 General

imed text is used for providing subtitles and closed captions for omnidirectional video. Timed text cue
endered on a certain region relative to the sphere (i.e. only visible when.the user looks in a specific dire
may be rendered in a region on the current viewport (i.e. always visible itrespective of the viewing dirg
hich case the text/cue region positions are relative to the current yiewport.

or the timed text of the omnidirectional video, W3C IMSC1 or W3C WebVTT shall be used.

he IMSC1 or WebVTT streams shall be carried in tracks conforming to ISO/IEC 14496-30.

MLSubtitleSampleEntry or WVTTSampleEnt¥y shall include the OmafTimedTextConfi
pecified in subclause 7.10.2.

.10.2 OMAF timed text configuration box

.10.2.1 Definition

ox Type: 'otcf!

ontainer: XMLSubtitleSampleEntry or WITSampleEntry

[andatory: Yes (fortinied text tracks associated with an omnidirectional video track)

uantity: One (fortimed text tracks associated with an omnidirectional video track)

his box provides configuration information for presenting timed text together with omnidirectional vide

: . a ety A /4.3 and
apply to the image item by replacing the phrase "sample"” with the phrase "image item" except that the§

emantics

s may be
ction), or
ction), in

bBox as
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7.10.2.2 Syntax

aligned(8) class OmafTimedTextConfigBox extends FullBox('otcf', 0, 0) {
unsigned int (1) relative to viewport flag;
unsigned int(l) relative disparity flag;
unsigned int (1) depth included flag;
bit (5) reserved = 0;
unsigned int (8) region count;
for (i=0;i<region_ count;i++) {
string region id;
1f (relative to viewport flag == 1) {
if (relative disparity flag)
signed int (16) disparity in percent;
else
signed int (16) disparity in pixels;
else {
SphereRegionStruct (0, 1) sphere region;
if (depth included flag)
unsigned int (16) region depth;

7.10.2.3| Semantics

relative to viewport flag specifies how the timed text cueS.are to be rendered. The value 1 indicate
that the timed text is expected to be always present on.the display screen, i.e. the text cue is visibl
independently of the viewing direction of the user. The value 0 indicates that the timed text is expected
Be rendered at a certain position on the sphere, i.e. thé\fext cue is only visible when the user is looking in
the direction where the text cue is rendered.

o o wn

NOTE1 When relative to viewport flag-is equal to 1, the active area where the timed text can H
displayed is provided by the timed texttrack as a rectangular region.

[¢)

(¢

relative disparity flag indicates)whether the disparity is provided as a percentage value of th
yidth of the display window for one View (when the value is equal to 1) or as a number of pixels (whe
the value is equal to 0).

=]

depth included flag equalto 1 indicates that the depth (z-value) of regions on which the timed text
ﬂo be rendered is present. The value 0 indicates that the depth (z-value) of regions on which the time|
ext is to be rendered.is’not present.

Q2w

regjlon count specifies the number of text regions for which a placement inside the sphere is provided.
KEach region. is"identified by an identifier. (both WebVTT and TTML identify regions using a unique ID).
When a_tithed metadata track containing the timed text sphere metadata track is present and linked tpo
this tirired text track by the track reference of type ' cdsc', the value of region count shall be 0.

NQEE 2 Both WebVTT and TTML identifv a rpginh ncing a lmir}np identifier.

region_ id provides the identifier of the text region. This identifier shall be equal to the identifier of the
corresponding region defined in timed text streams in the IMSC1 or WebVTT track.

disparity in percent indicates the disparity, in units of 2-6, as a fraction of the width of the display
window for one view. The value may be negative, in which case the displacement direction is reversed.
This value is used to displace the region to the left on the left eye view and to the right on the right eye
view.
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disparity in pixels indicates the disparity in pixels. The value may be negative, in which case the
displacement direction is reversed. This value is used to displace the region to the left on the left eye view
and to the right on the right eye view.

sphere region indicates a sphere location that is used, together with other information, to determine
where the timed text is placed and displayed in 3D space. The vector between the centre of the sphere
and this sphere location is the normal vector to the rendering 3D plane on which the timed text cue is to
be rendered. This information and the depth of the 3D plane are used to determine the position of the
rendering 3D plane in 3D space on which the timed text cue is to be rendered. An example of such region
is shown in Eigure 23 where the pnrp]p p]nnp indicates the region and the line segment in black indicates

the depth.

Figure 23 — An example of a region on which the timed text is rendered.

When sphere regionisincluded in the OmafTimedTextConfigBox, the following applies:

For the syntax and sendantics of sphere region included in the OmafTimedTextConfigBox, the values
of shapgtype, dynamic_ range flag, static_azimuth range, and
static eléwation range are all inferred to be equal to 0.

For the sphere region included in the OmafTimedTextConfigBox, interpolate shall [be equal
to 0.

centre azimuth and centre elevation specify the sphere location that is used, together with other
information, to determine where the timed text is placed and displayed in 3D space. centre gzimuth
shall be in the range of —180 * 216 0 180 * 216 - 1, inclusive. centre elevation shall be in the range of
-90 * 216 t0 90 * 216, inclusive.

centre tilt shall be equalto 0.
region depth indicates the depth (z-value) of the region on which the timed text is to be rendered. The

depth value is the norm of the normal vector of the timed text region. This value is relative to a unit
sphere and is in units of 2-16,
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7.10.3 IMSC1 tracks

When IMSC1 streams are used, OmafTimedTextConfigBox shall be present in XMLSubtitleSampleEntry.
When the disparity information is present in OmafTimedTextConfigBox, it is superseded by the
tts:disparity attribute of the IMSC1 track.

class XMLSubtitleSampleEntry () extends SubtitleSampleEntry ('stpp') {
string namespace;

string schema location; // optional
string anxi]igrv_mimp_fvn@q-

// optional, required if auxiliary resources are present
OmafTimedTextConfigBox () omaf tt config; // optional

The napespace field of the XMLSubtitleSampleEntry shall contain one instance ~of) the string
"http:[/www.w3.0rg/ns/ttml".

The sch¢ma location field of the XMLSubtitleSampleEntry shall contain one of following string instancgs:
— "htkp://www.w3.org/ns/ttml/profile/imscl/text"
— "htkp://www.w3.0org/ns/ttml/profile/imscl/image"

The XML$ubtitleSampleEntry shall contain a MIMEBox and its confent type field shall be constrained gs
follows:

— The ftype shall be "application".
— The gubtype shall be "ttml+xml".

— The [codecs parameter shall contain either "inpdt" or "imli" that indicates that an IMSC1 Text or Imag
progdessor is required, respectively.

[}

All samples of the IMSC1 track shall conform(tojthe Text Profile or Image Profile specified in W3C IMSC1.
All IMSCY sample format shall conform¥o*[SO/IEC 14496-30.

The medja type of the IMSC1 samples’is "application/mp4".

7.10.4 | WebVTT tracks
When WebVTT is used;OmafTimedTextConfigBox shall be present in WWTTSampleEntry.

class WVTTSampleEntry () extends PlainTextSampleEntry ('wvtt') {
WebYTTConfigurationBox config;
WebVTTSourcelLabelBox label; // recommended
OmafTimedTextConfigBox () omaf tt config; // optional

All WebVTT samples shall conform to the sample format as defined in ISO/IEC 14496-30:2018, subclause 6.6.

The media type of the WebVTT samplesis "text/vtt".
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7.11 ERP region timed metadata

7.11.1 General

An ERP region timed metadata track enables indicating relative quality rank recommendation, relative priority
information, or heatmap signalling that is specific for sphere regions, which are referred to as ERP regions in
subclause 7.11. The ERP regions are indicated in the samples of the ERP region timed metadata track with a
rectangular grid that is relative to monoscopic ERP that has a full sphere coverage and is aligned with the global
coordinate axes.

=z

OTE 1 An ERP region timed metadata can be associated with any type of omnidirectional video track(s).‘The”pssociated
deo track(s) need not use the ERP format. The term ERP region merely refers to a sphere region that\cerresgonds to a
bctangle in an ERP picture.

=<

=z

OTE 2 The indicated grid need not be aligned with any boundaries of sub-picture tracks or any ‘coding structurgs, such as
EVC tiles.

jan)

The ERP region timed metadata indicates one of the following information:

—+ Heat map information of the ERP regions relative to each other, which(indicates the viewing statistics of an
ERP region.

—+ Priority rank information of the ERP regions relative to each other, which is intended as a guidance{to OMAF
players for selecting tracks to download in case of bandwidth.degradation.

—+ Recommendations on selecting ERP regions based on¢heir quality ranks. This type of metadata indjcates the
content author's choice which ERP regions are more important to be received with a high quality rank value.

NOTE 3 Methods about how different implementations\ generate and utilize the signalled ERP region timed| metadata
imformation is an implementation detail and outside the’scope of this document.

W

ubclause 8.2.3.2 contains specifications forcarriage of ERP region timed metadata in DASH and an OMAF player
ehaviour description for accessing and using ERP region timed metadata.

jox

7.11.2 Sample entry format

Thhe track sample entry type-"stmd"' shall be used.

—3

he sample entry of this;sample type is specified as follows:

dlass ERPRegdofiTimedMetadataSampleEntry () extends MetaDataSampleEntry ('stnd') {
unsigned{int (8) metadata type indicator;

7.11.3 ' Semantics

metadata type indicator indicates the types of timed metadata information which is present in the
ERPRegionTimedMetadataSample samples that utilize this sample entry.

— (metadata type indicator & 0x01) equal to 1 indicates a relative quality rank recommendation for the
ERP regions.

— (metadata_ type indicator & 0x02) equal to 2 indicates a relative priority information for the ERP
regions.

— (metadata type indicator & 0x04) equal to 4 indicates a heatmap signalling for ERP regions, which
describes viewing statistics.
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NOTE An OMAF player can use heatmaps as relative likelihoods of ERP regions to be viewed by the viewer when selecting
which Representations are requested for streaming.

— Value 0 is not allowed.

— (metadata type indicator & 0x38) shall be equal to 0 in files conforming to this version of this
document, and the semantics of (metadata type indicator &0x08) equal to 8§,
(metadata type indicator & 0x10) equal to 16, and (metadata type indicator & 0x20) equal to
32 are reserved.

— (metadata type indicator & 0x40) equal to 64 and (metadata type indicator & 0x80) equal
128 findicate for user-defined metadata types.

]

7.11.4 | Sample format

7.11.4.1| Definition

=)

ERP regipn timed metadata sample shall be a ERPRegionTimedMetadataSample, which shall be an array
MetadataInformationBoxes.

The typges of information which may be present in the sample. ‘shall be indicated in the
ERPRegjonTimedMetadataSampleEntry.

ot

The infoymation of a MetadataInformationBox of a particular mettddata type value is valid up to by
excluding the next sample having MetadataInformationBox withthe same metadata type value.

7.11.4.2| Syntax

alignedi(8) class MetadataInformationBox e&Xtends FullBox('mibx', 0, 0) {
unsjgned int (8) metadata type;
unsjigned int(8) num rows;
unsjgned int(8) num cols;

for| (i = 0; 1 < num _cols; i++)
for (J = 0; j < num_rows; ‘g+4+)
unsigned int (8) value[[i]l][[]]];

aligned (8) class ERPRegifenTimedMetadataSample {
MetgdataInformationBok () metadata infol[];

7.11.4.3| Semantics

metadata type specifies the type of the ERP region metadata information. The following values are specified:

— 1 indlicates a relative quality rank recommendation for the ERP regions. Higher values indicate that such ERP
regions are recommended to be displayed with higher quality rank value compared to the other ERP regions
with lower values. A value of 0 indicates that the corresponding ERP region is the least important to be
displayed at a high quality rank value.

— 2 indicates a relative priority information for the ERP regions. This value provides a relative priority
information of an ERP region compared to the other ERP regions. Higher values indicate that such ERP
regions are recommended to be prioritized when it comes to switching to a higher bitrate if there is available
bandwidth; and they are recommended to be switched to a lower bitrate later than the other ERP regions
with lower priority values if the total bandwidth is degraded. A value of 0 indicates the lowest priority for
switching to a higher quality version of the ERP region compared to other ERP regions with higher priority
values, and first to switch to a lower quality in case of bandwidth degradation.
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— 4 indicates a heatmap signalling for ERP regions. This value is a statistically derived value based on the
content viewing characteristics of the viewers who experience the content. The higher the value, the more
such an ERP region in the viewport is recommended to be retrieved at higher quality. A value of 0 indicates
the lowest heatmap value.

— Values 8, 16 and 32 are reserved.
— Values 64 and 128 indicate user-defined metadata types.

All ] rs liao 1.2 4 0O 1.2 29 A 120 mH 1 P |
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rum_rows specifies the row partitioning of the coded picture.

rum_cols specifies the column partitioning of the coded picture.

<

alue[i] [J] specifies the value assigned to an ERP region which corresponds to thepicture partition at index
(i1 31, where index [0] [0] corresponds to the top left corner of the coded picturesand index [num|cols -
1] [num_rows - 1] corresponds to the bottom right corner of the coded picture.

7.11.5 Generating ERP region metadata

—

is possible to generate ERP region timed metadata in various ways.*The following approaches can bq given as
kxamples:

(¢)

a) Viewer analytics: By analysing the content watching pattern of the viewers (e.g. statistics about which ERP
regions are in the field-of-view or gaze attention of theviewer at a given time), content creators are able to
generate heatmaps, priority ranking or relative quality information.

bH) Content analysis: By pre-processing the content'with tools such as semantic scene parsing (e.g. detecting and
classifying the objects in the scene) or similar computer vision algorithms, content creators can pridritize the
visual quality of certain ERP regions (€.8. ERP regions containing people over other ERP regiond). Such a
prioritization strategy is dependent of-the content creators’ choice.

(Jontent creators generate and signal.ERP region metadata at time intervals of their preference. Each metadata
hmple corresponds to the information at that given presentation time.

(%)

7.12 Storage and signalling of viewpoints for omnidirectional video and images

7.12.1 Viewpeint information structures
7.12.1.1 Definition

Tlhe ¥iewpoint information structures provide information of a viewpoint, viewpoint groups, viewpoint switching,
a|nd yiewpoint looping.

When an edit list is present, it is resolved to prior to considering viewpoint information structures related to
timelines.

NOTE The "repeat flag" (flags & 1) of the EditListBox equal to 1 enables repeating a video track in its entirety. The
ViewpointLoopingStruct () includes controlling the looping, e.g. with the maximum number of loops and the time
period that is looped.

In order to successfully locate the viewpoints, an OMAF player is expected to have access to geolocation tracking

and magnetometer. This enables the player to align the common reference coordinate system with the geolocation
coordinates and find the player device position with respect to the geolocation coordinates.
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7.12.1.2 Viewpoint position structure

The ViewpointPosStruct () provides the (X, Y, Z) position of the viewpoint.

aligne
sig
sig
sig

vie

7.12.1.3| Viewpoint GPS position structure

The VieypointGpsPositionStruct () providesthe GPS position of the viewpoint.

aligne

sigped int (32) viewpoint gpspos longighde;
sigped int (32) viewpoint gpspos latdtude;
signed int (32) viewpoint gpspos altitude;

vie

vie

vie

d(8) ViewpointPosStruct () {
ned int (32) viewpoint pos x;
ned int (32) viewpoint pos y;
ned int (32) viewpoint pos z;

ypoint pos x,viewpoint pos_y,and viewpoint pos =z specify the position of the viewpoint in
Units of 10-1 millimetres, in 3D space, relative to the common reference coordinate system. The semantids
f this syntax structure depend on the containing syntax structure as follows:

If viewpointPosStruct () is contained in ViewpointEntityGroupBox, the viewpointis static and
its position is specified by this ViewpointPosStruct ().

(¢

therwise, if ViewpointPosStruct () is contained in DynamicViewpoingSampleEntry, th
yiewpoint position may be time-varying and this ViewpointPosStruct () spéeifies the initial positioj
of the viewpoint.

=]

[72)

therwise (when ViewpointPosStruct () is contained in DyislamicViewpointSample), th
ViewpointPosStruct () specifies the position of the viewpointfor the duration of the sample.

i (8) class ViewpointGpsPositionStructit) {

ypoint gpspos longitude,indicates the longitude of the geolocation of the viewpoint in units of 2-13
degrees. viewpoint gpspoSilongitude shall be in range of -180 * 223 to 180 * 223 - 1, inclusive.
PPositive values represent eastern longitude and negative values represent western longitude.

1

w

ypoint gpspos latitude indicates the latitude of the geolocation of the viewpoint in units of 2-
degrees. viewpoinh gpspos latitude shall be in range of -90*223 to 90 * 223 -1, inclusive.
PPositive value represents northern latitude and negative value represents southern latitude.

ypoint gpspos altitude indicates the altitude of the geolocation of the viewpoint in units ¢f
millimetres'above the WGS 84 reference ellipsoid.

NQTE The WGS 84 reference ellipsoid is specified in the EPSG:4326 database.l?]

7.12.1.4 Viewpoint geomagnetic information structure

The ViewpointGeomagneticInfoStruct () indicates the orientation of the common reference coordinate
system relative to the geomagnetic North direction.

aligne

d(8) class ViewpointGeomagneticInfoStruct () {

signed int (32) viewpoint geomagnetic yaw;
signed int (32) viewpoint geomagnetic pitch;
signed int (32) viewpoint geomagnetic roll;

112

© ISO/IEC 2023 - All rights reserved


http://www.epsg.org/
https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

viewpoint geomagnetic yaw, viewpoint geomagnetic pitch, and
viewpoint geomagnetic roll specify the yaw, pitch, and roll angles, respectively, of the rotation
angles of X, Y, Z axes of the common reference coordinate system relative to the geomagnetic North
direction, in units of 2716 degrees. viewpoint geomagnetic_ yaw shall be in the range of -180 * 216
to 180 *216 -1, inclusive. viewpoint geomagnetic pitch shall be in the range of -90* 21 to
90 * 216, inclusive. viewpoint geomagnetic roll shall be in the range of -180 * 216 to 180 * 216 -1,
inclusive.

7.12.1.5 Viewpoint global coordinate system rotation structure

The ViewpointGlobalCoordinateSysRotationStruct () provides the yaw, pitch, and(toll| rotation
angles of X, Y, and Z axes, respectively, of the global coordinate system of the viewpoint relativeyto)the|common
reference coordinate system.

Q

ligned(8) class ViewpointGlobalCoordinateSysRotationStruct () {
signed int (32) viewpoint gcs_ yaw;
signed int (32) viewpoint gcs pitch;
signed int (32) viewpoint gcs _roll;

viewpoint gcs yaw, viewpoint gcs pitch, and viewpoint gcs roll specify the yaw, pitch, and
roll angles, respectively, of the rotation angles of X, Y, Z axes-of the global coordinate systgm of the
viewpoint relative to the common reference coordinate system, in units of 2-16 | degrees.
viewpoint gcs yaw shall be in the range-\of -180%*21¢ to 180%*2-1, [nclusive.
viewpoint gcs pitch shall be in the srange of -90*21 to 90%*216 |nclusive.
viewpoint gcs roll shall be in the range of -480* 216 to 180 * 216 - 1, inclusive.

7.12.1.6 Viewpoint group structure
The ViewpointGroupStruct () provides viewpoint group information.

ligned(8) class ViewpointGroupStruct (groupDescrIncludedFlag) {
unsigned int(8) vwpt groupJid;
if (groupDescrIncludedFlaqg)
utf8string vwpt group description;

Q

vwpt group_id ipdicates the identifier of a viewpoint group. All viewpoints in a viewpoint group share a
common referénce coordinate system.

NOTE 1_4When two viewpoints have different values of vwpt group id, their position coordinatgs are not
comparable, because the viewpoints belong to different coordinate systems.

vwptagroup description is a null-terminated UTF-8 string which indicates the descripfion of a
Viewpoint group. A null string is allowed.

NOFE2—A—oOMATF p}aycl is CA}JCLth to—start—with—the—initiat vicvvpuiut Himed-metadata—as—defired—n-'subclause
7.12.3.2. Subsequently, if the user wishes to switch to a viewpoint group and the initial viewpoint
information is not present, the OMAF player is expected to switch to the viewpoint with the lowest value of
the viewpoint identifier in the viewpoint group. Likewise, if an OMAF player starts the playback from a
viewpoint group for which no initial viewpoint timed metadata is present, the OMAF player is expected to
select the viewpoint with the lowest value of the viewpoint identifier of the viewpoint group.

7.12.1.7 Viewpoint switching list structure
7.12.1.7.1 Definition

The ViewpointSwitchingListStruct (urlIncludedFlag) provides viewpoint switching information.
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7.12.1.7.2 Syntax

aligned(8) class ViewpointSwitchingListStruct (int urlIncludedFlag) {
unsigned int (8) num viewpoint switching;

for

unsigned int
unsigned int

(1 = 0; i < num viewpoint switching; i++) {
32) destination viewpoint id;
2) viewing orientation in destination viewport mode;

(
(

unsigned int (1) transition effect flag;
(

unsigned int

1) timeline switching offset flag;

unsigned int (1) viewpoint switch region flag;

7.12.1.7

num

des

1
g

viey

114

qd

1f (viewing orientation in destination viewport mode == 1)
1f (timeline switching offset flag)

1f (transition effect flag) {

1t (3) reserved = 0;
SphereRegionStruct (0,0) sphere region;
ViewpointTimelineSwitchStruct () timeline switch;
unsigned int (8) transition effect type;
if (transition effect type == 4) {

unsigned int (32) transition video track idx;
unsigned int (32) transition audio track idx;

if (transition effect type == 5 && urlIncludedFlagd)
utf8string transition video URL;
if (transition effect type == 6 && urllIncludedF}ag) {

utf8string transition scheme URI;
utf8string transition scheme value;

}

f (viewpoint switch region flag) {
unsigned int (4) num viewpoint switchiregions;
bit (4) reserved = 0;
for (1 = 0; i < num viewpoint switch regions; i++)
ViewpointSwitchRegionStruct () switch region;

3 Semantics

| viewpoint switching~indicates the number of switching transitions possible from the viewpoint
vhich the ViewpointSwitchingListStruct () is associated.

[=]

ination vigwpdint id indicates the viewpoint id of the destination viewpoint of a viewpoir
witching.

—+

fing oriéntation in destination viewport mode specifies the selection of the viewpol
fter viewpoint switching. The semantics of the values of
rfewing orientation in destination viewport mode are specified in Table 14.

(i
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Table 14 — Viewing orientation in destination viewport modes

Value Description

Default OMAF viewpoint switching process shall be used (initial viewing orientation if presen
default viewport otherwise).

t, or

after transitioning to the new viewpoint.

The specific viewing orientation specified by the contained sphere region structure shall be used

The viewing orientation remains the same in the destination viewpoint as it was in sourceyie
in the common reference coordinate system. This operation is expected to be supported.only
switching between viewpoints belonging to the same viewpoint group. This mode issnotappli
while switching between viewpoints belonging to different viewpoint groups.

wpoint
while
cable

Reserved (for use by future extensions of ISO/IEC 23090-2).

transition effect flag equalto 1 specifies that a transition effect description is present.
timeline switching offset flagequalto 1 specifies that a time offset is present.
viewpoint switch region flag equalto 1 specifies thata switch region structure is pre

NOTE  When the viewpoint switch region is indicated, depending on the client configuration or guided
interface, if the user selects the viewpoint switchrregion, the viewpoint can be switched to the d
viewpoint.

transition effect type indicates the type of transition effects, as listed in Table 15, when
to this viewpoint. For transition efiféct type valuesin the range of 0 to 3, inclusive, no §
or player behaviour is specified, but rather the transitions are described in Table 15.

Table 15— Viewpoint transition effect types

sent.

by a user
estination

witching
emantics

alue Description

Zoom-in effect:the-video first zooms-in the source content, then it is replaced by a zoomed im
the destination content with same zooming factor and finally the destination content is zoomg

age of
d out.

Walk thHouygh effect: the video of the destination content replaces the source content by appea
oneside of it (usually in same direction as the movement of the source content) and progress
recovers it entirely by expanding its coverage.

ring on
vely

luminosity down to 0), and then the destination content progressively transitions from black
desired luminosity.

Fade-to-black effect: the source content progressively transitions to black (typically by reducing

X0)

Mirror effect: the video of the source content is flipped 180° around an axis that runs through

reveals the destination content.

the

centre of the picture (typically a horizontal or vertical axis), and the back face of the flipping plane

Video transition by playing an indicated video track and, when indicated, also an indicated audio track

Video transition by playing the resource indicated by a URL

Video transition effect defined by a signalled scheme and value
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Value

Description

7.127

Reserved (for use by future extensions of ISO/IEC 23090-2)

128..255 | Unspecified (for use by external organizations)

nsition video track idx specifies an index of the track ID contained in the

tra

tra

tra

tra

num

7.12.1.7.4 Viewpoint timeline switch structure

The VidwpointTimedimeSwitchStruct () provides information on how timelines are handled whe|
switching viewpoints;

116

end of the track when rendering the transition. The first entry O
TrackReferenceTypeBox ('vitr') has index value equal to 1. transition video traak, l#d
dhall not be equal to 0. The track containing the viewpoint shall include one and_only on
'rackReferenceTypeBox ('vitr').

msition audio track idx equal to O specifies that no audio is played with the\transition vide
fransition audio track idx greater than O specifies an index of the track ID”contained in th
TrackReferenceTypeBox ('autr'). The index identifies the audio track to be played whe
lendering the transition. The first entry in TrackReferenceTypeBox ('autx¥) has index value equ
o 1. When transition audio track idx is greater than 0, the track containing the viewpoir
dhall include one and only one TrackReferenceTypeBox ('autr'),

fransition video_ URL shall be formatted as an absolute YRLas specified in IETF Internet Standar
66. There are no restrictions on the type of the video referredto by the URL.

msition scheme URI is anull terminated string which indicates the URI which specifies a scheme
interpret the value signalled in transition scheme: value. transition scheme URL shall be
yalid URI as specified in IETF Internet Standard 66;fransition scheme URI shall not be null.

hsition scheme value is a null termimated string which indicates a value which is interprete]
Based on the scheme signalled in transition scheme URI.transition scheme value canbe
ull string.

[viewpoint switch regioms * specifies the number of switching region switch regio
tructures for the i-th viewpointswitching. num viewpoint switch regions shall not be equal t

o |

msition video URL indicates the URL of the video to be played when rendering the transition.

d

L O

[ =]
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aligned(8) class ViewpointTimelineSwitchStruct () {

unsigned int (1) relative t offset flag;
unsigned int(l) min time flag;

unsigned int (1) max time flag;

unsigned int (1) long time flag;

bit (4) reserved=0;

time bits = (1 + long time flag) * 32;
if (min time flag)

unsigned int (time bits) t min;
if (max_time flag)

T

.12.1,7.5 " Viewpoint switch region structure

he”ViewpointSwitchRegionStruct () indicates a switch region that initiates viewpoint switch

unsigned int(time bits) t _max;
if (relative t offset flag == 0)

unsigned int (time bits) absolute t offset;
else

int (64) relative t offset;

023(E)

relative t offset flag equal to O indicates that the time offset is_abselute with respeft to the
beginning of the stream. When relative t offset flagisequalto lit indicates that the time offset

is relative with respect to the current playout time.

min time flag equal to 1 specifies that a minimum time with ‘regards to the current viewpd
timeline is present. If present, the transition can only be activated after this minimum playout tinj

max_time flag equal to 1 specifies that a maximum time/ with regards to the current viewpd
timeline is present. If present, the transition can only.be ‘activated before this maximum playout t

long time flag equal to O specifies that t min,t, max, and absolute t offset are 32-bit
integers. long time flag equalto 1 specifies'that t min, t max,and absolute t offse
bit unsigned integers.

t_min specifies the minimum playout time of the current viewport media timeline after which the
can be activated.

t max specifies the maximumi_playout time of the current viewport media timeline before w
switching can be activated.

absolute t offset specifies the absolute time offset to be wused when switd
destinationsviewpoint id.

relative t (offset specifies the relative time offset to be used when switg
destinapion viewpoint id. The value of relative t offset is relative with respg
currentiplayout time. relative t offset isindicated in the destination viewpoint timescale

rt media
e.

rt media
me.

unsigned

t are 64-

witching

rhich the

hing to

hing to
ct to the

ng when

selected by the user. The following region types are specified for a switch region: a region on the viewport, a
sphere region, an overlay.
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aligned(8) class ViewpointSwitchRegionStruct () {
unsigned int (2) region_ type;
unsigned int (6) reserved = 0;
if (region type == 0) {

unsigned int (16) rect left percent;

unsigned int (16) rect top percent;

unsigned int (16) rect width percent;

unsigned int (16) rect height percent;
} else if(region type == 1) {

unsigned int (8) shape type;

phereRegionstruct (1,0) sphere region;
} else if(region type == 2)
nsigned int (16) ref overlay id;

regjon type equal to O specifies that the viewpoint switch region is positioned onJthe viewpor

fegion type equal to 1 specifies that the viewpoint switch region is positioned onjthe sphere as

oo o

verlay. Other values of region type are reserved.

rect left percent specifies the coordinates of the left corner of the viewpoint switch region, placed on

the viewport in percent relative to the width of the viewport. The values are indicated in units of 100%
216 in the range of 0 (indicating 0%), inclusive, up to but excluding 65536 (that indicates 100%).

rect top percent specifies the coordinates of the top cornercof‘the viewpoint switch region, placed o
the viewport in percent relative to the height of the viewport,:The values are indicated in units of 100%
216 in the range of 0 (indicating 0%), inclusive, up to but excluding 65536 (that indicates 100%).

rect width percent specifies the width of the viewpoint switch region, placed on the viewport in
percent relative to the width of the viewport. The yalues are indicated in units of 100% + 216 in the rang
f 1, inclusive, up to but excluding 65536 (that\ndicates 100%). rect width percent shall not b

gqual to 0.

rect height percent specifies the lieight of the viewpoint switch region, placed on the viewport in
percent relative to the height of the viewport. The values are indicated in units of 100% + 216 in the rang
f 1, inclusive, up to but excluding 65536 (that indicates 100%). rect height percent shall noth

gqual to 0.
(re¢t left percent +(Tect width percent) shall beless than orequal to 65535.

(re¢t top percent4rect height percent) shallbelessthan orequalto 65535.

shape type ispused as the shape type value when applying subclause 7.5.6 to the semantics of the

$phere Jxegion structure specifying the viewpoint switch region.

sph¢re\region indicates the sphere region on which the viewpoint switch region is placed. When th
phére_region structure is present, the value of the interpolate syntax element for the

phere region. region type equal to 2 specifies that the viewpoint switch region/is specified by a

=R

=]

@ O

@ o

[

sphere region structure is inferred to be equal to 0.

ref overlay idindicatesthe overlay id of the overlay that specifies the viewpoint switch region.
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7.12.1.8 Viewpoint looping structure
The ViewpointLoopingStruct () provides viewpoint looping information.

aligned(8) class ViewpointLoopingStruct (int urlIncludedFlag)

unsigned int(l) max loops flag;
unsigned int (1) loop activation flag;
unsigned int (1) loop start flag;
unsigned int (1) loop exit info flag;
bit (4) reserved = 0;

if (max loops_flag)
unsigned int (8) max loops num;
if (loop activation flag)
unsigned int (32) loop activation time;
if (loop_start flag)
unsigned int (32) loop start time;
if (loop exit info flag)

ViewpointSwitchingListStruct (urlIncludedFlag) loop exit [struct;

max_loops flagequalto 1 specifies that information on the maximum number of loops is present,

loop activation flagequalto 1 specifies that information oma loop activation time is present.

loop start flagequalto 1 specifies that information omaloop start time is present.

loop exit info flag equal to 1 indicates the presence of ViewpointSwitchingListSH
specifying the viewpoint switching information; once the maximum number of loops as d

max_loops num is completed. The included ViewpointSwitchingListStruct ()
constrained to num viewpoint switching equal to 1 and viewpoint switch regi

equal to 0.

max_loops num greater than 0 indigatés the maximum number of loops that the OMAF player shal
on the current viewpoint. When'wiax loops numis equal to 0, the maximum number of loops i
When ViewpointLoopingStruct () is present, the OMAF player shall keep looping th¢
viewpoint until the maximum number of loops is reached or until user interactions with the play
VR content puts an end,t0 it. When ViewpointLoopingStruct () is presentand nomax lo
is present, the OMAF,player shall infer the value of max loops num to be equal to 0. It is a con
bitstream confdrmance that when max loops num is equal to 0, destination viewpoir

shall be equalto 0.

loop actidvdtion time indicates the time in the media timeline in units of timescale of th
viewpeint at which the looping shall be initiated. When no loop activation time is prg

looping shall occur at the end of the media timeline of the current viewpoint.

NOTE  When an OMAF player reaches the inferred or indicated loop activation time the first time, the loo
is set equal to 1 and the looping is initiated. In each subsequent time when the OMAF player reach

rruct ()
efined in
shall be
n flag

perform
s infinite.
b current
rer or the
ps_num
straint of
ht flag

b current
sent, the

p counter
bs the

inferred or indicated loop activation time, the loop counter is incremented by 1. If the loop counter is equal

tomax loops_num, the looping is terminated.

loop start time indicates the time in the media timeline in units of timescale of the current viewpoint at
which playout of the current viewpoint shall restart when a loop is performed. When no
loop start time is present, playout shall start at the beginning of the media timeline of the current

viewpoint.
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loop exit struct indicates the destination viewpoint, the timeline handling, the transition effect and the

7.12.2

7.12.2.1| Definition

Tracks a:Ld image items that are present in the same entity group with grouping typgdqual to 'vipo' belong
to the sa

When no|'vipo"' entity group is present in a file, the file contains content for one viewpoint only.

When trgcks or image items belonging to more than one viewpoint are present in a file, a 'vipo' entity groul

shall be
image it
When a

include the 'dyvp' timed metadata track. All video tracks incldded ina 'vipo' entity group shall have the samle
timescalg, referred to as the viewpoint timescale.

When both a 'vipo' entity group for a particular viewpoint and an ERP region timed metadata track applying t
that viewpoint are present, the 'vipo' entity group:shall include the ERP region timed metadata track. When nlo

'vipo'
present

7.12.2.2| Syntax

aligned(8) class ViewpointEntityGroupBox extends EntityToGroupBox ('vipo',0,0) {
unsjgned int (32) viewpoint id;
utf§string viewpeint label;
VieypointInformati¥onStruct(l,1) vwpt info;

aligned (8) ViewpointInformationStruct (groupDescrIncludedFlag,
urlIncluded®lag)

{

unsigned int (
unsigned int (
unsigned int (
unsigned int (

destination viewport orientation mode of a viewpoint switching that shall occur at the end of the playout
of the current viewpoint once the maximum number of loops (max loops num) has been reached.
When no loop exit struct is present (i.e. when loop exit info flag is equal to 0) and the
maximum number of loops is reached, the presentation of this viewpoint ends and the following applies:

— If the syntax structure containing this ViewpointLoopingStruct() also contains
ViewpointSwitchingListStruct (), an OMAF player shall display the paused visual content at
the end of the loop period until user interactions with the player or the VR content cause switching to

w1 P e Y B IR : . . . .
UIT TITAL VICVWPDUIIIU 45 SPCUITITU TIT UIT LCWPOLITLOW L LCITTIIIL IS Lo UL UCL ).

— Otherwise, the presentation of the OMAF content ends.

Viewpoint entity grouping

e viewpoint.

[eVRsei

bresent for each viewpoint. A 'vipo!' entity group for a particular viewpoint shall list all tracks an|
ems containing background visual media of the viewpoint and'all non-video media tracks of the viewpoinf.
dyvp' timed metadata track is present for a viewpoint, the 'vipo' entity group for the viewpoint shal

—

[=]

[72)

entity group is present, an ERP region titned metadata track, if any, applies to the only viewpoint that
in the file.

) gpspos_present flag;

) geomagnetic info present flag;
) switching info present flag;

) looping present flag;

bit (4) reserved = 0;

ViewpointPosStruct () vwpt pos;

ViewpointGroupStruct (groupDescrIncludedFlag) vwpt group;

ViewpointGlobalCoordinateSysRotationStruct () vwpt coord rot;

120
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if (gpspos_present flag)
ViewpointGpsPositionStruct () vwpt gps pos;

if (geomagnetic info present flag)
ViewpointGeomagneticInfoStruct () vwpt geomagnetic info;

if (switching info present flag)
ViewpointSwitchingListStruct (urlIncludedFlag) vwpt switching list;

if (looping present flag)
VIEWpO1NntLOOPINgSLIUCt () VwpL loOping;

7.12.2.3 Semantics

viewpoint id specifies the viewpoint identifier of the viewpoint. The value of viewpoint id shall differ
from the values of viewpoint idin all otherthe 'vipo' entity groups.

viewpoint label is a null-terminated UTF-8 string that provides a htunan readable text lab¢l for the
viewpoint.

gpspos_present flag equal to 1 indicates that ViewpoiatGpsPositionStruct () is| present.
gpspos_present flag equal to 0 indicates that that ¥iewpointGpsPositionStruct|) is not
present.

geomagnetic info present flag equal to 1 indicates that ViewpointGeomagneticInfoftruct ()
is present. geomagnetic info present flag equal to 0 indicate that
ViewpointGeomagneticInfoStruct () NiSi“not present. geomagnetic info presenpt flag
should be equal to 1 for at most one viewpoint in viewpoint group to enable location aware VR cgntent.

global coord rotation present flag equal to 1 indicates that
ViewpointGlobalCoordinateSysRotationStruct () is present.
global coord rotation p¥esent flag equal to 0 indicates that that

ViewpointGlobalCoorddnateSysRotationStruct () is not present.

switching info present flag equal to 1 indicates that ViewpointSwitchingListStryct () is
present. switching info present flag equal to 0 indicates that
ViewpointSwitckingListStruct () isnotpresent.

When ViewpoeintSwitchingListStruct () is not present it means that there is no reconmended
behaviodrywhen switching between viewpoints and an OMAF player can freely switch betwyeen this
viewpoint and any other viewpoint as desired.

loopintg present flag equal to 1 indicates that ViewpointLoopingStruct () Iis | present.
Tooping present flag equal to O indicates that ViewpointLoopingStruct () is nof present.
When all entities in a 'vipo' entity group are image items, looping present flag shall|be equal
to U.

When ViewpointLoopingStruct () is not present, no looping behaviour for the viewpoint is specified
through the ViewpointEntityGroup structure.

NOTE  When a track contains an edit list and the "repeat flag" (f1ags & 1) of the EditListBox is equal to 1, the edit

list repeated until the track duration is reached. When ViewpointLoopingStruct () is not present, an OMAF
player is expected to play the viewpoint, as modified by the edit list (if any), once till end of the movie timeline.
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7.12.3 Timed metadata for viewpoints
7.12.3.1 Dynamic viewpoint information
7.12.3.1.1 General

The dynamic viewpoint timed metadata track indicates the viewpoint parameters that are dynamically changing
over time.

7.12.3.1.2 Qnm:’\ln nni‘ry

The track sample entry type 'dyvp' shall be used. The sample entry of this sample entry type is specified 4
follows:

%)

class DynamicViewpointSampleEntry extends MetaDataSampleEntry ('dyvp')
unsjgned int (1) vwpt pos flag;

unsjgned int (1) dynamic _gcs rotation flag;

unsjgned int(l) dynamic_vwpt group flag;

unsjgned int(l) dynamic_ vwpt gps flag;

unsigned int (1) dynamic vwpt geomagnetic info flag;

unsjgned int (1) dynamic vwpt switch flag;

bit[2) reserved = 0;

if [vwpt pos flag)

YiewpointPosStruct () vwpt pos;

if [!dynamic gcs rotation flag)
YiewpointGlobalCoordinateSysRotationStruct ()\ vwpt coord rot;
if [!dynamic_vwpt gps flag)

YiewpointGpsPositionStruct () vwpt gps pog;

if [!dynamic_ vwpt geomagnetic info flag)
YiewpointGeomagneticInfoStruct () vwpiigeomagnetic info;
if [!dynamic_vwpt switch flag)
YiewpointSwitchingListStruct (1) vwpt switching list;

vwpt p¢s flag equal to 0 specifies that ViewpointPosStruct ()is not present in the sample entr
vwpt| pos_flag equal to 1 specifies that ViewpointPosStruct () is present in the sample entry.

=

dynami¢ gcs rotated flag equal to O specifies that the yaw, pitch, and roll rotation angles of X, Y, and
axes, |respectively, of the global' coordinate system of the viewpoint relative to the common referend
coordinate system remain’ unchanged in all samples referring to this sample entr
dynamic_gcs_rotated.flag equal to 1 specifies that the yaw, pitch, and roll rotation angles of X, Y, and
axes, |respectively, of"the global coordinate system of the viewpoint relative to the common referend
coordinate system are-indicated in the samples.

D N .- © N

dynami¢ vwpt_group flag equal to 0 specifies  that  the vwpt group flag and
ViewpointGroupStruct () are not present in the samples and the viewpoint group information
(vwpt (group_id and vwpt group description) signalled in ViewpointGroupStruct () in the

.

ViewpoImrtEmtItySToupBo apphies—to—each——sample—referring—to—this——sampte—entr;
dynamic_vwpt group flag equal to 1 specifies that the ViewpointGroupStruct () for the viewpoint
may change compared to that signalled in the ViewpointGroupStruct() in the

ViewpointEntityGroupBox and new ViewpointGroupStruct () may be signalled in the samples
based on the value of vwpt group flag inthe samples.

dynamic_vwpt gps flag equal to 0 specifies that the GPS position information of the viewpoint remains

unchanged or is not updated in all samples referring to this sample entry. dynamic vwpt gps flag equal
to 1 specifies that the GPS position information of the viewpoint is indicated in the samples.
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dynamic_vwpt geomagnetic info flag equal to 0 specifies that
ViewpointGeomagneticInfoStruct () is present in the sample entry.
dynamic_vwpt geomagnetic info flag equal to 1 specifies that
ViewpointGeomagneticInfoStruct () is not present in the sample entry and is indicated in the
samples.

dynamic_vwpt switch flag equal to O specifies that ViewpointSwitchingListStruct () is present
in the sample entry and is not present in the samples. dynamic _vwpt switch flag equal to 1 specifies
that ViewpointSwitchingListStruct () is not present in the sample entry and is present in the
SAIPIES.

ywpt_ pos is specified in subclause 7.12.1.2 and indicates the initial viewpoint position.
Wvpt coord rot is defined in subclause 7.12.1.5 but indicates the yaw, pitch, and roll rotation anglgs of X, Y,
and Z axes, respectively, of the global coordinate system of the viewpoint relative to-the common feference

coordinate system for each sample referring to this sample entry.

ywpt gps_pos is defined in subclause 7.12.1.3 but indicates the GPS position/infermation of the viewpoint for
each sample referring to this sample entry.

ywpt geomagnetic info is defined in subclause 7.12.1.4 but indicates-the geomagnetic position information
of the viewpoint for each sample referring to this sample entry.

Viewpoint switching list is defined in subclause 7124.7 but indicates the viewpoint $witching
information for each sample referring to this sample entry.

7.12.3.1.3 Sample format

Tlhe sample syntax of this sample entry type (' dyve") is specified as follows:

Q

ligned(8) DynamicViewpointSampley() {
ViewpointPosStruct () vwpt posy
if (dynamic vwpt gps flag)
ViewpointGpsPositionStruct () vwpt gps pos;
if (dynamic_vwpt geomagnetic info flag)
ViewpointGeomagneticInfoStruct () vwpt geomagnetic info;
if (dynamic gcs rotation flag)
ViewpointGlobalCoordinateSysRotationStruct () vwpt coord rot;
if (dynamic vwpt switch flag)
ViewpointSwitchingListStruct (1) vwpt switching list;
if (dynami<cwwpt group flag) {
unsignhed int (1) vwpt group flag;
bit ¢4y reserved = 0;
if (vwpt group flag)
ViewpointGroupStruct (1) vwpt group;

The semantics of ViewpointPosStruct (), ViewpointGpsPositionStruct (),
ViewpointGeomagneticInfoStruct (), ViewpointGlobalCoordinateSysRotationStruct (),
ViewpointSwitchingListStruct (), and ViewpointGroupStruct () are specified in subclause 7.12.1
and apply for the duration of the sample.

vwpt group flag equal to 1 specifies that the ViewpointGroupStruct () is present. vwpt group flag

equal to 0 specifies that the ViewpointGroupStruct () is not present. When not present, the value of
vwpt group flagis inferred to be equal to 0.
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When dynamic vwpt group flag is equal to 1, the first sample shall have vwpt group flag equal to 1.
For subsequent samples when the viewpoint group information does not change, vwpt group can be absent.
When vwpt group is absent in a sample, the following applies:

— If dynamic_vwpt group flag is equal to 1, it is inferred to be identical to the vwpt group of the
previous sample, in decoding order and the value of groupDescrIncludedFlag is inferred to be identical
to the value of the groupDescrIncludedFlag of vwpt group of the previous sample.

— Otherwise (dynamic_vwpt group flagis equalto 0), it is inferred to be identical to the vwpt group in

iden|
Vie

7.12.3.2

7.12.3.2,

This timg
should b¢

When vig

the L\/lewponltEntltyGroupBox and the value of groupDescrlncludedllag 1S Interred to. b

ical to the wvalue of the groupDescrIncludedFlag of the vwpt group inM) th
WpointEntityGroupBox

Initial viewpoint
1 General

d metadata track, named the initial viewpoint timed metadata track, indicates\the initial viewpoint thg
 used.

wpoints are not indicated by the viewpoint entity grouping in a file, the initial viewpoint timed metadat

track shalll not be present in the file.

In the ah

sence of this information when viewpoints are indicated by<thé& viewpoint entity grouping, the initi3

viewpoilr']

viewpoi
The initig
7.12.3.2,

The tracl
follows:

class
uns

id of 4

t should be inferred to be the viewpoint that has the least value of viewpoint identifier among all

ts in the file.
1 viewpoint timed metadata track, when present, is associated with all viewpoints in the file.
2 Sample entry

x sample entry type 'invp' shall be used. The sample entry of this sample entry type is specified 3

InitialViewpointSampleEntry extends MetaDataSampleEntry('invp') {

lgned int (32) id of imitial viewpoint;

nitial viewpoifitjindicates the value of the viewpoint identifier of the initial viewpoint for the firg

sample t¢ which this sample-entry applies.

7.12.3.2,

3 Sample format

The sample syntaxof this sample entry type (' invp') is specified as follows:

aligne

I (8) InitialViewpointSample () {

S
e

ot

[=5

h

[72)

-+

unsigned 1nt(32) 1d of initial viewpoint;

}

id of initial viewpoint indicates the value of the viewpoint identifier of the initial viewpoint for the

sample.
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7.12.3.3 Object centre points correspondence between viewpoints

7.12.3.3.1 General

This timed metadata track, named the object centre points correspondence (OCPC) timed metadata track,
indicates information on object centre points correspondence between viewpoints. An OCPC timed metadata track
applies to all omnidirectional video tracks in the file. The OCPC timed metadata track describes the object centre
points correspondence for important objects of interest. This enables to maintain the switching continuity

between different viewpoints by maintaining the viewport oriented towards the selected object(s) of inte

rest.

7.12.3.3.2 Sample entry

Thhe track sample entry type 'ocpc' shall be used. The sample entry of this sample entry type,is sp
llows:

=

dlass OcpcSampleEntry () extends SphereRegionSampleEntry ('ocpc')
unsigned int(31) num viewpoint sets;
unsigned int (1) last byte sent;
unsigned int (8) num object ids;
for (m = 0; m < num object ids; m++) {
unsigned int (8) object id[[m]];
utf8string object label[[m]];

rfum viewpoint sets indicates the number of viewpoint.sets for which object centre points correspd

—

$ signalled in the samples to which this sample entry applies:

ast _byte sent equal to 1 specifies that the last-byte of the sphere region structure, which inc
nterpolate bit and 7 reserved bits, ,is“signalled in OcpcSample()’s sphere region
ast byte sent equal to 0 specifies that the last byte of the sphere region structure, which inc
nterpolate bitand 7 reserved bits, is not'signalled in OcpcSample ()’s sphere region structure.

P b b po

rfum_object ids specifies the number of object identifiers for which object id and objec{
vilues are signalled.

dbject id[m] specifies the)object identifier for the m-th object. The value of object id[i] [k
each i in the range of \0to num viewpoint sets - 1, inclusive, for each j in the range
fum viewpoints in\this set[i] - 1, inclusive, and for each k in the range o
num corresp objeet centre points in this set[i] - 1, inclusive, shall match one

dbject id[m]¢for' m intherangeof 0to num object ids - 1,inclusive.

O O

bjecteid[m]. A null string is allowed.

bcified as

ndence

udes the

§tructure.

udes the

L label

[j1 for
of 0 to
f 0 to
value of

bject label[m] is a null-terminated UTF-8 string that specifies the description of an object idenptified by
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7.12.3.3.3 Sample format
The sample syntax of this sample entry type (' ocpc') is specified as follows:

class OcpcSample () {

for (1 = 0; 1 < num _viewpoint sets; i++) {
unsigned int (8) num viewpoints in this set[[i]];
for (J = 0; J < num viewpoints in this set[i]; J++)

unsigned int (32) viewpoint id[[i]][[J]1];

unsigned int (16) num corresp object centre points in this set[[i]];

for (k = 0; k < num_corresp object centre points in this set[i]; k++)

for (J = 0; J < num viewpoints in this set[i]; J++) {
SphereRegionStruct (0, last byte sent) sphere region[[i]][[k]][[3M;
unsigned int (8) object id[[i]][[k]][[J]]1~

num_ vigwpoints in this set[i] indicates the number of viewpoints in the i-th yiewpoint set.

viewpoint id[i][j] indicates the viewpointID of the j-th viewpoint in the i-th viewpoint set.

(i

num_cofresp object centre points in this set[i] indicates the humber of corresponding obje
centre pdints signalled in this sample for the i-th viewpoint set.

sphere|region[i] [k] [J] specifies the k-th corresponding object\centre point of the j-th viewpoint in the i-th
viewpoint set.

object [id[1i] [k] [j] specifies the k-th object identifier, 6fthe j-th viewpoint in the i-th viewpoint set.

interp¢late equal to 0 specifies that the values” of centre azimuth, centre elevation, an
centre|tilt in the OcpcSample specify the object centre at the sample instance. interpolate equal to
specifies|that the values of centre azimuth, eentre elevation, and centre tilt in the OcpcSampl
can be lirjearly interpolated from the values ofthe’corresponding fields in this sample and the previous sample fqg
estimatirlg the information about object centres in between those two OcpcSample () s.

D = o

—

When lgst byte sent isequal tg0yinterpolate is inferred to be equalto 0.

For any particular value of k in the range of 0 i
num_cofresp object cenbre points in this set[i] -1, inclusive, the sphere points indicated b
sphere|region[i] [k}FF] for jranging from 0 to num viewpoints in this set[i] -1, inclusive, aie
object centre points thabare corresponding to each other for the viewpoints in the i-th viewpoint set.

< O

7.12.3.34 Information derivation and OMAF player behaviour

Content providers can perform scene or object matching among video streams representing different viewpoin{s
frame by|frame, and choose a representative point of the scene or object, e.g. the centre point of an object, as the
corresponding object centre point to be indicated by the OCPC timed metadata track. The object centre point may
be assigned an object label to indicate what the object represents.

The available object labels (i.e. object label[m]) or object identifiers (i.e. object id[m]) for each
viewpoint may be shown to the user via a user interface. The user should be allowed to select an object of interest
to view by selecting shown object label or object identifier. The viewport corresponding to the selected object
label or object identifier’s object centre should be shown to the user for the selected viewpoint. When a viewpoint
switching occurs, the client checks whether the user's field of view in the switch-from viewpoint covers a
corresponding object centre point that is indicated by the time-aligned sample of the OCPC timed metadata track.
If yes, just after the switching, the client should render to the user the viewport in the switching-to viewpoint for
which the corresponding centre point is indicated by the time-aligned sample of the OCPC timed metadata track.
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When the user's field of view covers more than one indicated object centre point, one of those that are the closest
to the centre of the user's field of view should be chosen.

If both recommended viewport metadata information for the switch-to viewpoint and the OCPC timed metadata

track are available, since both types of information do not impose mandatory OMAF player behaviour, then it is up
to the OMAF player to choose to follow either one or no one.

7.13 Storage of omnidirectional video in sub-picture tracks

b |

.13.1 General

or storage of omnidirectional video in sub-picture tracks, a SpatialRelationship2DDescriptionBox
hith track group type equalto '2dsr' as specified in subclause 7.1.3.2 shall be presént in each sup-picture
rack, to indicate that this track belongs to a group of tracks that can be spatiallyarranged to fonstruct
pmposition pictures. For each sub-picture track storing a part of an o¢mnidirectional video, the
ubPictureRegionBox shall be present in SpatialRelationship2DDegcriptionBox and [the sub-
icture track shall not contain an instance of SpatialRelationship2DGroupEntry or SampleToGroupBox
hith grouping type equal to ' 2dsr 'as specified in subclause 7.1.3.3.

S 9O n o o < T

7.13.2 Projected omnidirectional video

—_

his subclause applies when any of the tracks mapped to the, 2D spatial relationship track group has|a sample
ntry type equal to 'resv' and scheme type equal to 'pedv" in the SchemeTypeBox included in the sample
ntry.

@ D

—3

he projection format of each composition picture is indicated by any ProjectionFormatBox.

Thhe region-wise packing format is indicated by ‘the collection of the instances of RegionWisePackingBox
within the sample entries of the sub-picturetyacks mapped to the same 2D spatial relationship track group, and
the region-wise packing information for the composition picture is inferred for each region i in the range of 0 to
the number of sub-picture tracks in the"2dsr ' track group, exclusive, in any order as follows:

—+ packed picture widthtand packed picture height for the composition picture are inferred to be
equalto total widthandtotal height of SpatialRelationship2DSourceBox, respectiyely.

—+ packed reg top and packed reg left are inferred to be respectively equal to objecft y and
object x of\‘SubPictureRegionBox of SpatialRelationship2DDescriptionBox| of the
respective sub=picture track.

—+ The othépsyntax elements of each region of the composition picture are inferred to be equal to the respective
syntax.elements of the RegionWisePackingBox of the respective sub-picture track.

<

Vhen\, applicable, the frame packing arrangement of each composition picture is indicated| by any
tereoVideoBox within the sample entry of any track of the same 2D spatial relationship track group.

0]

The  values of object width and object height of SubPictureRegionBox in
SpatialRelationship2DDescriptionBox shall be equal to the width and height, respectively, of the
pictures output by the decoder in luma sample units.

The following constraints apply for the sub-picture tracks mapped to the same 2D spatial relationship track
group:

— Each track mapped to this grouping shall have a sample entry type equal to 'resv'. The scheme type
shall be equal to 'podv"' in the SchemeTypeBox included in the sample entry.
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7.13.3 | Indication of composition pictures being packed pictures or projected pictures

The

SpatialRelationship2DDescriptionBox. The présence of CompositionInformationBox i
Spatial]Relationship2DDescriptionBox indicates-that the composition picture is a projected picture. Th
absence pf CompositionInformationBox in SpatialRelationship2DDescriptionBox indicates tha
the complosition picture is a packed picture.

NOTE1 ¢overageInformationBox included.ifi)SpatialRelationship2DDescriptionBox can be used fqr
indicating|content coverage when the compositiof picture does not cover the entire sphere.

NOTE 2 If CompositionInformationBox'is present, OMAF players can reconstruct projected pictures without parsin

the

RegionWf sePackingBoxes of the asseciated sub-picture tracks to reconstruct projected pictures.
The syntax of CompositioninformationBox is as follows:

aligned (8) class{GompositionInformationBox extends FullBox('coif', 0, 0) {

}

7.13.4 | Fisheye omnidirectional video

The content of all instances of the ProjectionFormatBox included in the sample entries of the tracks
mapped to the same 2D spatial relationship track group shall be identical.

RegionWisePackingBox shall be present in the sample entries of the tracks mapped to a '2dsr"' track
group. The values of proj picture width shall be identical in all these instances of
RegionWisePackingBox. The values of proj picture height shall be identical in all these instances
of RegionWisePackingBox.

The content of all instances of the RotationBox included in the sample entries of the tracks mapped to the
sam§ ZD spatial relationship track group shall be identical.

The content of all instances of the StereovVideoBox included in the sample entries of the tracks mapped f
the 4ame 2D spatial relationship track group shall be identical.

[=]

The | content of all instances of the CoverageInformationBox included in all instances of th
SpafialRelationship2DDescriptionBox in the tracks mapped to the same 2D-spatial relationship
track group shall be identical.

D

When one track mapped to a 2D spatial relationship track group has a CompesitionInformationBojk
inclyded in SpatialRelationship2DDescriptionBox, all tracks mapped to the same 2D spati:
relafionship  track group shall have a CompositionInformationBox included in
SpakialRelationship2DDescriptionBox.

[=

CompositionInformationBox may be optionally included iE

-+ @

@ 09

RegjonWisePackingBoxes of~the associated sub-picture tracks. Otherwise, OMAF players have to par{

This subclause applies when any of the tracks mapped to the 2D spatial relationship track group has a sample
entry type equal to 'resv' and scheme type equal to ' fodv' inthe SchemeTypeBox included in the sample
entry.

The following constraints apply for the tracks mapped to this grouping:

128

Each track mapped to this grouping shall have a sample entry type equal to 'resv'. The scheme type
shall be equal to ' fodv' in the SchemeTypeBox included in the sample entry.

All tracks mapped to the 2D spatial relationship track group shall have a FisheyeOmniVideoBox included
in the sample entry.
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A FisheyeOmniVideoBox that specifies the fisheye format of the composition picture may be contained in
SpatialRelationship2DDescriptionBox. When one track mapped to a 2D spatial relationship track
group has a FisheyeOmniVideoBox included in SpatialRelationship2DDescriptionBox, all
tracks mapped to the same 2D spatial relationship track group shall have a FisheyeOmnivideoBox
included in SpatialRelationship2DDescriptionBox and the content of all these instances of the
FisheyeOmniVideoBox shall be identical.

NOTE A FisheyeOmniVideoBox included in the sample entry describes the fisheye format of the track.

Q W

o~y

7.14 Storage and signalling of overlays for omnidirectional video and images

7.14.1 General

n overlay is specified with the following pieces of information:

The overlay source is one of the following:

The  SpatialReIaCionsnipZDDesCriptionBoX  Sall ot INciude  RegionWisePacRingBox,
CoverageInformationBox, or CompositionInformationBox.

ubclause 7.14 specifies support for overlay video and overlay images, which/are superimposed either over
mnidirectional background video or image or on the viewport.

overlay source, specifying which track or image item and, in-Some cases, which spatial region within|the track
or the image item are used as the content of the overlay

rendering type of the overlay, specifying whether the overlay is anchored relative to the viewport|or to the
unit sphere and, for sphere-relative overlays, the shape of the surface on which the overlay is rendered (plane
or sphere region)

rendering properties of the overlay, specifying, for example, the opacity of the overlay

user interaction properties for the.overlay

entire decoded pictures-ofa video track
an entire output image of an image item

an indicated{rectangular overlay source region within decoded pictures of a video track or an outpufimage of
an image item

a reeontmended viewport of omnidirectional video, as indicated by a recommended viewport timed mmetadata
track

DI

1 e 3 1 £ 13
dIT' CALCTIIAITY SPELHICU UVETIdY SOUITE, TCICITIILEU DYy 4 URI

When a source region is used as overlay source, the picture that contains the source region may also contain other
overlay source regions or background visual media.

The rendering type of the overlay is one of the following:

viewport-relative overlay, specifying that the overlay is displayed on a rectangular area at a specified position
relative to the viewport

sphere-relative projected omnidirectional overlay, specifying that the overlay is displayed on a sphere
surface at an indicated position within or on the unit sphere
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— sphere-relative 2D overlay, specifying that the overlay is displayed on a plane at an indicated position within
the unit sphere

— 3D mesh overlay, specifying that the overlay is displayed on indicated mesh elements of the 3D mesh

The following rendering properties may be indicated for an overlay:

— layering order, specifying the layering order among the overlays that are relative to the viewport, and
separately among each set of overlays that have the same distance from the centre of the unit sphere

— opad

— prio
in th
indi

— alph
wise

The follo
— cont
— over|
— asso
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specified
extensibl
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overlay ¢
mandate
same vid
the numl

Overlay ¢
containin
varying ¢

The trach
'ovbg!

An overld

— Ifbo

ity of the overlay that is applied for all pixels of the overlay source when rendering the overlay

o

rity value (overlay priority), based on which a priority order of overlays can be derived-and usej
e case that an OMAF player does not have enough decoding capacity to decode all overlays; value
ates that the overlay is essential for displaying

[=]

h composition, specifying that the overlay is associated with an alpha plane used for determining pixe|-
opacity and blending when superimposing the overlay

lving user interaction properties may be indicated for an overlay:
rols which user interactions are allowed in a user interface
lay label, which can be used in a user interface

ciated sphere region, intended to be used as a user-selectable‘area to turn an overlay on or off

[¢)

lay source, rendering type, rendering properties aiid* user interaction properties for an overlay ar
as overlay controls in the SingleOverlayStrugt () syntax structure. SingleOverlayStruct ()
e, i.e. new overlay controls can be introduced.“Overlay controls are indicated to be non-essential g
In latter case, an OMAF player is required to.process the overlay control. A content author can specify an
ontrol to be non-essential e.g. when applying the overlay control for rendering is preferred but ndg
. SingleOverlayStruct () additionally contains an overlay identifier (overlay id). Since th
bo track or image item may containultiple overlays, the OverlayStruct () syntax structure specifig
er of overlays and includes a SingleOverlayStruct () for each of them.

= W

v O ~

ontrols can be static or time-varying. Static overlay controls are contained in a sample entry in a tradk
g the overlay source or ds’an item property for an image item containing the overlay source. Timg
verlay controls are included in a timed metadata track.

(s and image items Containing associated overlays and the background visual media are indicated in an
bntity group specified in subclause 7.14.7.2.

y can be-either active or inactive, which is determined as follows:

tlCof the following conditions are true, an overlay is active for a particular background visual media:

The overlay is included among the overlays associated with the background visual media in its ' ovbg'
entity group.

There is no overlay timed metadata track for the overlay or the overlay is activated by an overlay timed
metadata track.

NOTE As an alternative of using a timed metadata track to indicate the time period when an overlay image item is
active, the active time period associated with the overlay image item can be indicated through a video track
containing a sample that encloses the coded data of the image item.

— Otherwise, the overlay is inactive for the background visual media.
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An inactive overlay shall not be displayed. An OMAF player shall display an active overlay when either of the
following conditions is true at any particular time:

— overlay priority is equal to O for the overlay and the overlay is not turned off by the user through a
user interface.

— overlay priority is greater than 0, an OMAF player has enough capacity for decoding and rendering the
overlay, and the overlay is not turned off by the user through a user interface.

radditiento-the-active Anactive statustereverlaysanoverlay hasastate-enoroft-which-indieatesswhether an
verlay has been turned on or off by a user interaction. An overlay is turned on by default. The overlay’ coptrols for
ser interactions include a control that enables or disables the user action for switching an ovérlay pn or off.
Vhen an overlay is turned off by a user interaction, it is not displayed.

=c o =

(5]

ubclause 7.14 specifies the syntax and semantics of overlay-related syntax structures. Subclause 7.15 specifies a
iewing space intended to be used for head-tracked rendering of background visual media and overlays| Annex G
pecifies a rendering procedure for overlays.

v <

7.14.2  Overlay structure

7.14.2.1 Definition

(@)

verlayStruct () specifies the overlay related metadata per each{overlay.

7.14.2.2 Syntax

Q

ligned(8) class SingleOverlayStruct ()
unsigned int (16) overlay id;
for (1 = 0; i < num_flag bytes * 8% i++)
unsigned int (1) overlay contxel flag[[i]l]:;
for (i = 0; 1 < num flag bytegy* 8; i++) {
if (overlay control flag(i?l) {
unsigned int (1) ovedlay control essential flag[[i]];
unsigned int (15) byte count[[i]];
unsigned int (8) overlay control struct[[i]] [byte count[i]];

Q

ligned(8) class~OverlayStruct() {
unsigned An#/(16) num overlays;
unsignedint (8) num flag bytes;

for (A\=0; i < num overlays; i++)
SingleOverlayStruct () single overlay;
¥
423 Semanties

num_overlays specifies the number of overlays described by this structure. num overlays equal to 0 is
reserved.

num_flag bytes specifies the number of bytes allocated collectively by the overlay control flag[i]
syntax elements. OMAF players shall parse the syntax of OverlayStruct () regardless of the value of
num_ flag bytes.

NOTE 1 In files conforming to this document, num flag bytes is expected to be equal to 1 or 2, depending on which
overlay control structures are present.
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overlay id provides a unique identifier for the overlay. No two overlays shall have the same overlay id
value.

overlay control flag[i] when set to 1 defines that the structure as defined by the i-th
overlay control struct[i] is present. This document specifies the semantics of overlay controls in the
range of 0 to OVLY_LAST_ED2_IDX, inclusive, where OVLY_LAST_ED2_IDX is equal to 14. In files conforming to this
document, overlay control flag[i] shall not be equal to 1 when i is greater than OVLY_LAST_ED2_IDX.
OMAF players shall allow both values of overlay control flag[i] toappear in the syntax for all values of 1.

NOTE 2 Whenthevatte-of—is-greaterthan-0VHYHASTED 2B Xand-ove—=t=ay rErot—essert et e isegtsl
to 0, an|[OMAF player implementing this document does not need to process overlay control flag[i).'amd
overlay| control struct[i]. When the wvalue of i is greater than OVLY_LAST_ED2_IDX\ \anld
overlay| control essential flag[i] is equal to 1, the OMAF player requirements specified below in this'subclauge

apply.

[=})

NOTE 3 §ince OMAF players conforming to this document allow num flag bytes greateg~than 2 an|
overlay| control flag[i] equal to 1 for all values of i to appear in the syntax, OMAF playerns.c¢onforming to th
document]

2]

— are | able to parse OverlayStruct(), where num flag bytes can be\/ greater than 2 qr
overlay control flag[i] canbe equalto 1 for values of i greater than OVLY_LAST_ED2_IDX; and

- are permitted to display an overlay indicated in the OverlayStruct (), when
overlay control essential flag[i] isnotequalto 1 forany value of i gtéater than OVLY_LAST_ED2_IDX.

overlay control essential flag[i] equalto O specifies thatOMAF players are not required to proces
the structure as defined by the isth overlay control struct[i
overlay control essential flag[i] equal to 1 specifiesithat OMAF players shall process the structun
as definefl by the i-th overlay control struct[i].

[72)

o .

When oyerlay control flag[i] with i in the range“of 0 to 6, inclusive, or equal to 11 is equal to 1, the
value of gverlay control essential flag[i] shall beequalto 1.

OMAF |players shall be able to patse and process the structure corresponding fto
overlay control struct[11] (i.e.theOverlayPriority control structure).

—

When ovierlay control essential)\flag[i] isequal to 1 and an OMAF player is not capable of parsing d
processing the structure as defined by overlay control struct[i],the following applies:

— If the OverlayPriority control structure is present for the overlay and overlay priority in
OvefrlayPriority is‘equal to 0, the OMAF player shall display neither the overlays specified by th
OvefrlayStruct (ymner the background visual media.

[72)

— Othdrwise, the-OMAF player shall not display the overlay specified by this SingleOverlayStruct ().

byte coung [\ gives the byte count of the structure represented by the i-th
overlay (control struct[i].byte count[4], when present, shall be equal 0.

overlay control struct[i] defines the i-th structure with a byte count as defined by byte count[i].

7.14.3  Overlay control structures
7.14.3.1 Definition

Table 16 specifies the semantics of bit index i, for each value of i in the range of 0 to 14, inclusive. When
overlay control flag[i] is equal to 1, the overlay control as specified in Table 16 applies. Furthermore,
Table 16 specifies the subclause that applies for the syntax and semantics of the overlay control structure for each
bit index.

132 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

Table 16 — Overlay control structures

Bit index Subclause in this Description
document

0 7.14.3.2 Parameters for viewport-relative overlay

1 7.14.3.3 Parameters for sphere-relative projected omnidirectional overlay

2 7143% Parameters forsphere-retative 2Dovertay

3 7.14.3.5 Parameters for 3D mesh overlay

4 none Entire decoded picture is an overlay source.

5 7.14.3.6 Source region for the overlay.
Indicates the region within the decoded pictufe that is used as the cqntent of
the overlay.

6 none Recommended viewport overlay.
Indicates the recommended viewport track whose recommended vigwports
are used as the content of the overlay.

7 7.14.3.7 Overlay layering order

8 7.14.3.8 Overlay opacity

9 7.14.3.9 Controls for user interaction

10 7.14.3.10 Overlaydabel

11 7.14.3.11 Overlay priority

12 7.14.3.12 Associated sphere region

13 7.14.3.13 Overlay alpha composition

14 7.14.3:14 Externally specified overlay information

The followingreonstraints apply for each SingleOverlayStruct () controlling a static overlay and| for each

JingleOverlayStruct () in a sample of an overlay timed metadata track with the content that is gresent in

the sample or inherited from the sample entry of the overlay timed metadata track as specified in gubclause

7114.6:2:

Controls with bit indices 0 to 3, inclusive, specify the rendering type of the overlay. In this document, one and
exactly one of overlay control flag[i] with i in the range of 0 to 3, inclusive, in each
SingleOverlayStruct () shall be equal to 1.

Controls with bit indices 4, 5, 6, and 14 specify the source of the overlay content. In thisdocument, one and
exactly one of overlay control flag[i] with i equal to 4, 5 6, or 14 in each
SingleOverlayStruct () shall be equal to 1.

At most one of overlay control flag[8] (overlay opacity) and overlay control flag[13]
(overlay alpha composition) shall be equal to 1 in the same SingleOverlayStruct ().
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7.14.3.2

Viewport-relative overlay

aligned(8) class ViewportRelativeOverlay () {
unsigned int (16) rect left percent;

unsigned int (16) rect top percent;
unsigned int (16) rect width percent;
unsigned int (16) rect height percent;
unsigned int (5) media alignment;

unsigned int (l) relative disparity flag;
bit (2) reserved = 0;

if

elsq

rect 14

the coordlinates of the top-left corner and the width and height of the rectangular region, respectively, of th

overlay t|
are indic
indicates

NOTE 1
viewport
aspectrat

media 4
specified
rectangu

media 4
overlay s
media 4
the overl

media 4
fit" mod¢
rectangu
the spec
maintain
region, a

media 4
"crop to
specified
exceed t}
maintain

$igned int (16) disparity in pixels;

relative disparity flag)
igned int (16) disparity in percent;

b

eft percent, rect top percent, rect width percent and rect height/)percent specif

b be rendered on the viewport in per cents relative to the width and height ofthe/viewport. The value
hted in units of 100% + 2-1¢ in the range of 0 (indicating 0%), inclusive, up to but excluding 65536 (th3
100%).

-+ 0 0

'he size and aspect ratio of the rectangular region on which the overlay gs‘rendered changes according to th
Fesolution and aspect ratio. However, when the value of media alignfient is in the range 1 to 9, inclusive, ti
o of the overlaid media is not intended to be changed.

@ o

lignment specifies the intended scaling of the overlay soeurce depending on the dimensions of th
rectangular region and the intended placement of the,scaled overlay source relative to the specifie
ar region.

200

lignment equal to 0 specifies that an OMAF:player should apply the "stretch to fill" mode, where th
purce is horizontally and vertically scaled as needed to fill the specified rectangular region entirely. Whe
lignment is equal to 0, the aspect ratio 6fthe scaled overlay source may differ from the aspect ratio
hy source.

(¢

S=

lignment values in the range of-1 to 9, inclusive, specify that an OMAF player should apply the "scale o
b specified as follows: the overlay source is horizontally and vertically scaled to cover the specified
ar region exactly along one dimension (i.e. either horizontally or vertically) and to cover or reside within
fied rectangular region along the other dimension while the aspect ratio of the overlay source |Is
ed. When the aspect ratio of the overlay source differs from the aspect ratio of the specified rectangulgr
part of the rectangularregion is not filled.

lignment ¥alues in the range of 10 to 18, inclusive, specify that an OMAF player should apply the
fill" mode-specified as follows: the overlay source is horizontally and vertically scaled to cover the
rectangular region exactly along one dimension (i.e. either horizontally or vertically) and to cover dr
e specified rectangular region along the other dimension while the aspect ratio of the overlay source 1s
d-'An OMAF player should not display the parts of the scaled overlay source that exceed the specified

rectangu

arsegion
&

media alignment valuesin the range of 19 to 31, inclusive, are reserved.

An OMAF player should place the scaled overlay source on the specified rectangular region as specified in Table

17.

134
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Table 17 — Placement of the scaled overlay source on the specified rectangular region as a function of

media_alignment values

Values | Description

1,10 Horizontally and vertically centered
2,11 Horizontally centered, vertically aligned at the top of the rectangular region

12 Horizontally centered, vertically aligned at the bOTtom of the rectanguiar region
4,13 Horizontally aligned with the left boundary of the rectangular region, vertically centered
5 14 Horizontally aligned with the right boundary of the rectangular region, vertically ceritered
g 15 Horizontally aligned with the left boundary of the rectangular region,

vertically aligned at the top of the rectangular region

7,16 Horizontally aligned with the right boundary of the rectangular region;
vertically aligned at the top of the rectangular region

8 17 Horizontally aligned with the left boundary of the rectangulanregion,
vertically aligned at the bottom of the rectangular region

9 18 Horizontally aligned with the right boundary of therectangular region,
vertically aligned at the bottom of the rectangularregion

fdelative disparity flag indicates whethegthe disparity is provided as a percentage value of thd
the display window for one view (when the value'is equal to 1) or as a number of pixels (when the valu
tp 0). This applies for the case when there is.d monoscopic overlay.

disparity in percent indicatessthe disparity, in units of 2-16, as a fraction of the width of th
window for one view. The value may-be negative, in which case the displacement direction is reversed. 7
i$ used to displace the region to the left on the left eye view and to the right on the right eye view. This a
the case when there is a mongseopic overlay and stereoscopic background visual media.

disparity in pixefls dindicates the disparity in pixels. The value may be negative, in which
displacement directionris reversed. This value is used to displace the region to the left on the left eye vig
the right on the right eye view. This applies for the case when there is a monoscopic overlay and ste
blackground visual.media.

width of
e is equal

e display
his value
bplies for

case the
w and to
feoscopic
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7.14.3.3 Sphere-relative projected omnidirectional overlay

aligned(8) class SphereRelativeOmniOverlay () {
unsigned int (1) region indication_ type;
unsigned int(l) timeline change flag;
bit (6) reserved = 0;
if (region_indication type == 0) {
unsigned int (32) proj picture width;

unsigned int (32) proj picture height;

unsigned int (32) proj reg width;
nsigned 1nt (32) proj reg height;
nsigned int (32) proj reg top;
nsigned int (32) proj reg left;

els¢
phereRegionStruct (1, 1) sphere region;
unsjgned int (16) region depth minusl;

SphereRelativeOmniOverlay shall not be present when the background visual média’uses the 3D mesh.

region|indication type equal to 0 specifies that the sphere region on which the overlay is rendered
indicated as a rectangle in a projected picture. region indication_ type equal to 1 specifies that the spher
region ofy which the overlay is rendered is indicated by the sphere redion structure included in this synta
structurd region indication type shall be equal to 0 when the-projection format of the overlay and th
backgroynd visual media is identical.

D X O ©n

=]

When sphere region is present (i.e. region indicatifon type is equal to 1), the sphere regio
represenfed by sphere region shall be specified by two*azimuth circles and two elevation circles and th
associated projection format shall be ERP.

[}

When sghere region is present (i.e. region indication type is equal to 1), interpolate shall be
equal to

=)

When rqgion_indication type is equalito 0, the syntax structure indicates that the projected pictures
overlays pre packed region-wise and require unpacking prior to rendering, according to the region-wise packinyg
process |nformation as indicated. The semantics of the syntax elements are identical to those for the syntq
elements|of RegionWisePackingStruct( ) with the same name as specified in subclause 7.5.3.

B

¢

The ProjjectionFormatBo&StereovVideoBox, and RotationBox indirectly contained in the same sampl
entry that directly or indireetly contains the OverlayConfigBox containing this OverlayStruct () apply 4
the projected omnidirectional overlay(s) contained in the track. The ProjectionFormatProperty,
FramePdckingProperty, and RotationProperty associated with the image item that is also associated
with thel OverldyProperty containing this OverlayStruct () apply to the projected omnidirections
overlay(y).

[=]

=}

NOTE  In'order to render a sphere-relative omnidirectional overlay without deformations, the azimuth and elevation rangg
of the overlay source need to be equally large as the azimuth and elevation ranges of the region on which the overlay
rendered.

w

w

timeline change flag equal to 1 specifies that the overlay content playback shall pause if the overlay is not
in the user's current viewport, and when the overlay is back in the user's viewport the overlay content playback
shall resume with the global presentation timeline of the content. The content in the intermediate interval is
skipped. timeline change flag shall be equal to 1, when the overlay source is specified by
OverlaySourceRegion. timeline change flag equal to 0 specifies that the overlay content playback
shall pause if the overlay is not in the user's current viewport, and when the overlay is back in the user's viewport
the overlay content playback resumes from the paused sample. This prevents loss of any content due to the
overlay being away from the user's current viewport.
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region depth minusl indicates the depth (z-value) of the region on which the overlay is to be rendered. The
depth value is the norm of the normal vector of the overlay region. region depth minusl + 1 specifies the
depth value relative to a unit sphere in units of 2716, When region depth minusl is equal to 65535 in
SphereRelativeOmniOverlay, the overlay source and the background visual media shall be associated with
the same projection format and the same yaw, pitch, and roll angles of the rotation to be applied to convert the
local coordinate axes to the global coordinate axes.

7.14.3.4 Sphere-relative two-dimensional overlay

JIIoned (8] Class SPNEereRelIativeZDovertay ()l {
SphereRegionStruct (1, 1) sphere region;
unsigned int (1) timeline change flag;

bit (7) reserved = 0;

signed int (32) overlay rot yaw;

signed int (32) overlay rot pitch;

signed int (32) overlay rot roll;

unsigned int (16) region depth minusl;

—3

he syntax elements of the sphere region structune contained withiln the
phereRelative2DOverlay () syntax structure have the following semdntics:

10p)]

—+ centre azimuth and centre elevation specify the azimuth and elevation angles, respectivgly, of the
centre of the overlay region on the unit sphere relative to the‘global coordinate axes.

—+ centre tilt shall beequalto 0.

—+ azimuth range and elevation range specify'the dimensions of the 2D plane on which the ¢verlay is
rendered. The sphere region represented by spghere region is specified by four great circles.

=z

OTE1 Prior to rendering the 2D plane, it can be rotated as specified by overlay rot yaw, overlay rot gitch and
verlay rot_yaw and placed on a certain distance as specified by region depth minusl.

Q

—+ interpolate shall be equal tof0;

«

imeline change flag iS\‘specified identically to the syntax element with the same pame in
phereRelativeOmniOyexlay.

0]

dverlay rot yaw,(ovérlay rot pitch, and overlay rot roll specify the rotation of the [plane on
which the overlay iSsendered. The rotations are relative to the coordinate system as specified in subclayise 5.1 in
which the origin‘ofithe coordinate system is in the centre of the overlay region, the X axis is towards the origin of
the global coordiniate axes, the Y axis is towards the point on the plane that corresponds to cAzimuth1 in Figure 19,
and the Z aXis'is towards the point on the plane that corresponds to cElevation2 in Figure 19. overlay fot yaw
expresses—~a rotation around the Z axis, overlay rot pitch rotates around the Y akxis, and
gvexldy rot roll rotates around the X axis. Rotations are extrinsic, i.e. around X, Y, and Z fixed feference
axes) The angles increase clockwise when looking from the origin towards the positive end of an pxis. The
rotations are applied starting from overlay rot yaw, followed by overlay rot pitch, and ending with
overlay rot roll.

NOTE 2 The specification of the rotations with overlay rot yaw, overlay rot pitch, and overlay rot roll is
aligned with the specifications of subclause 5.3.

region depth minusl is specified identically to the syntax element with the same name in
SphereRelativeOmniOverlay.

NOTE 3 Figure 24 provides an example how the placement and orientation of the 2D plane for the sphere-relative 2D overlay
is determined based on the syntax elements of SphereRelative2DOverlay.
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1 ==}

a) 2D plane based on the indicated b) Moving the 2D plane to an c) Rotating the 2D plane as indicate
sphere region indicated depth d1 in SphereRelative2DOverlay

Figure 24 — Example of placement and orientation of sphere-relative 2D overlay,
illustrated with an equator-level cross section of the unit sphere

7.14.3.5| 3D mesh overlay

aligned (8) class MeshOverlay () {
unsjgned int (1) timeline change flag;
unsigned int (l) eye present flag;
bit[6) reserved = 0;
unsjgned int(8) num regions;
for| (i = 0; 1 < num regions; i++) {

1f (eye present flag) {

unsigned int(l) eye[[i]l];

bit (7) reserved = 0;

nsigned int (16) mesh element id[[&H;
RectRegionStruct () rect region[[4]];

timelige change flag is specified* identically to the syntax element with the same name ip
SphereRelativeOmniOverlay.

The semdntics of the other syntax eléments are identical to those for the syntax elements with the same name in
TileMeshGroupEntry specified in subclause 7.16.2.

7.14.3.6| Source region.for the overlay

aligned (8) cléass OverlaySourceRegion () {
unsjgned sint (16) packed picture width;
unsjgned(int (16) packed picture height;
unsigned int (16) packed reg width;
uns Igmed—Trtt6)packed ey heTgihts
unsigned int (16) packed reg top;
unsigned int (16) packed reg left;
unsigned int (3) transform type;
bit (5) reserved = 0;

The syntax structure indicates the source region of the overlay within the decoded picture.

If the track or image item containing the overlay is a projected omnidirectional video track or image item, the
semantics of the syntax elements are identical to those for the syntax elements of
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RegionWisePackingStruct() with the same name as specified in subclause 7.5.3. Otherwise, the semantics of
the syntax elements are specified as follows:

packed picture width and packed picture height specify the width and height of the decoded
picture, respectively, in luma samples.

packed reg width, packed reg height, packed reg top, and packed reg left specify the
width, height, top offset, left offset of the overlay source, respectively, in luma samples within the decoded
picture. When the overlay is included in the same track or image item with background visual media, the

overlavsourcereaion-shall-netbe-overlapped-with-anvpackedresions-ofthe-backareound-dsuanedia
V-eFray-Sedee-Fegion-Saari1e+s v-eFrappeaWwitahy-Pp e—FegionS-ote-vackgSrotha iStar .

transform type specifies the rotation and mirroring that are applied to the overlay source(toiremap it for
displaying. The following values are specified:

0: no transform
1: mirroring horizontally
rotation by 180° (counter-clockwise)

rotation by 180° (counter-clockwise) before mirroring horizontally

rotation by 90° (counter-clockwise)

2:

3:

4: rotation by 90° (counter-clockwise) before mirroring horizontally
5:

6: rotation by 270° (counter-clockwise) before mirroring horizontally
7:

rotation by 270° (counter-clockwise)

=z

OTE1 When the track or image item containing the overlay'is not a projected omnidirectional video track or imagg item, the
MAF player can treat each decoded picture as a texturg-atlas including sub-images indicated by the overlay soufce region
mformation. The OMAF player does not need to.perform an unpacking process, similar to what is spqcified for
RegionWisePackingStruct (), for processing.of such a texture atlas.

=

=z

OTE 2 When the track or image item containing the overlay is a projected omnidirectional video track or imagd item that
so contains the background visual media, the overlay and the background visual media have the same projection fprmat and
the same the yaw, pitch, and roll angles”of the rotation to be applied to convert the local coordinate axes to fthe global
cpordinate axes.

QO

7.14.3.7 Overlay layering.order

Q

ligned(8) class.OverlaylLayeringOrder () {
int (16) layéring order;

[

ayeringorder indicates the layering order among the overlays that are relative to the viewport, and
pparately among each set of overlays that have the same depth. Viewport-relative overlays are overlaid|on top of
ne.viewport in descending order of layering order, i.e. an overlay with a smaller layering ordef valueis
i g ing ord ] i a the value
of layering order, the closer the overlay is from the viewer. When not present, layering order is inferred
to be equal to 0.

[%2)

1 IFONL O dn overiay witn 4 greatc ave ng orgae diue, ro pnere-reid € OVETrig € SN C

— o+

NOTE It is unspecified how to render two overlays that either have the same depth or are both viewport-relative overlays,
have the same layering order value, and are overlapping.
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7.14.3.8 Overlay opacity

The overlay opacity affects the rendering identically to the source over composition mode, specified in subclause
7.14.3.13, that is applied to an alpha plane in which all pixels have a constant value.

aligned(8) class OverlayOpacity () {
unsigned int (8) opacity;

}

opacity_is an integer value that specifies the opacity that is to be applied for the overlay. Value 0 is fully
transpar¢nt and value 100 is fully opaque. Values greater than 100 are reserved.

7.14.3.9| Controls for user interaction

aligned (8) class OverlaylInteraction() {
unsjgned int (1) change position flag;

unsjgned int (1) change depth flag;
unsjgned int(l) switch on off flag;
unsigned int (1) change opacity flag;
unsjgned int (1) resize flag;

unsjgned int (1) rotation flag;
unsjgned int (1) source switching flag;
unsjgned int (l) crop flag;

change|position flag, when set to 1, specifies that users are:allowed to move the overlay window to anjy
location ¢n the viewing sphere or the viewport.

change|depth flag, when setto 1, specifies that the depth-of overlay can be chosen by user interaction.
When bdth change position flag and change depth flag are set to 1 then the XY,Z position of the
overlay cpn be freely choosen by user interaction.

[¢)

switch|on off flag, when set to 1, specifies/that the user is allowed to switch on/off the overlay. When th
AssociatedSphereRegion structure is present for the overlay, the value of the switch on off flag shal
be equal fo 1. All active overlays are considered to be ON by default. When an overlay is switched ON, the playbad
position for the overlay is the current timie oh the global presentation timeline.

~N =

change|opacity flag, when sétto 1, specifies that the user is allowed to change the opacity of the overlay.

resize|flag, when set to};Specifies that the user is allowed to resize the overlay window. The field-of-view ¢f
the resiz¢d overlay window7hall be same as that of original overlay window.

—+

rotati¢n flag, When set to 1, specifies that the user is allowed to rotate the overlay window to differer
directionp. The field-of-view of the rotated overlay window shall be same as that of original overlay window:.

source |switching flag,when set to 1, specifies that the user is allowed to switch to a new overlay sourg
from the[current overlay source. The new overlay source that the user switches to shall be part of the same enti
group as the current overlay source with the grouping_type equal to 'oval', as specified in subclause 7.14.7.1.

[}

crop_flag equal to 1 specifies that user is allowed to crop the overlay media window.
change position flag, change depth flag, switch on off flag, change opacity flag,
resize flag, rotation flag, source switching flag, or crop flag when setto 0, specifies that the

user is disallowed to perform the respective operation on the overlay.

change position flag, change depth flag, change opacity flag, resize flag,
rotation flag,and crop flag shall be equal to O for all the overlays in the same 'oval' entity group.

140 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2

7.14.3.10 Overlay label

aligned(8) class OverlayLabel () {
string overlay label;

}

overlay label provides a null-terminated UTF-8 label for the overlay.

7.14.3.11 Overlay priority

023(E)

Q

ligned(8) class OverlayPriority() {
unsigned int(8) overlay priority;

[e)

verlay priority indicates which overlay should be prioritized in the case that anfQMAF player
ave enough decoding capacity to decode all overlays. A lower overlay priority imdicates higher p
plue of overlay priority equalto 255 indicates unspecified priority.

=

<

The value of overlay priority, when present, shall be equal to O for overlaysithat are essential for di

7.14.3.12 Associated sphere region

Q

ligned(8) class AssociatedSphereRegion () {
unsigned int (8) shape type;
SphereRegionStruct (1, 1) sphere region;

0)]

hape type is used as the shape type value when applying subclause 7.5.6 to the semantid
phere region structure specifying the associated.sphere region.

10)]

10)]

phere region specifies the sphere region,associated with the overlay. The sphere region associate
verlay is intended to be used to turn on or turn off the overlay.

Q

<

Vhen more than one overlay is asso€iated with the same sphere region, the overlays should all be displa}
he user selects the sphere region.

—+

=z

OTE When multiple associated sphere regions fully or partially overlap and the user selects the overlapping 4
Esociated sphere regions, the . OMAF player is expected to turn on/off all the overlays controlled by all the oy
Esociated sphere regions,

L QD

oy

or the sphere~region structure included in AssociatedSphereRegion, interpolate shall b¢

7.14.3.13\V Overlay alpha composition

Q

ligned (8) class OverlayAlphaCompositing () {

does not
riority. A

splaying.

s of the

l with an

red when

rea of the
Ferlapping

e equal to

11nQ1'rJ\rnoP] int (8) ;1111%;1 h1ahr11'hrj mode;

alpha blending mode specifies the alpha blending mode as listed in Table 18. When an overlay is a

ssociated

with an alpha plane as specified in subclause 7.14.8, the alpha blending mode indicates how to compose the

overlay.
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Table 18 — Alpha blending modes

Value | Composition Description Formula

mode
0 Source over Source is placed over the destination. va=mxa+vix(1l-a)
1..255 [ Reserved For new modes or non-separable blending modes

NOTE  The formula in Table 18 is the same as in ISO/IEC 23000-22 for overlay images that are not pre-multiplied.

In the fo
overlay,
Vi is a pij

visual reIdering surface or mesh, such as a viewport, which initially contains the background visual media and hg

been up
associate

7.14.3.1

aligne
utf
unsj
for

externd
specifyin
externg
66.

externd

NOTE 1

— extq
sour

— extq
— extq

both

num_sch
control s

scheme |

unsigned int (8) scheme byte val[[i]];

'mula in Table 18, vu is a pixel value in the updated visual context, m is a pixel value in the associated
( is an alpha plane value, scaled into the range of 0 (fully transparent) to 1 (fully opaque), inclusive, and
kel value in the background visual context given as input to the process. The visual context.is defined gs
S
e

ated by all overlays that are further away from the viewer in distance or layering order than th
d overlay.

1 Externally specified overlay information

1 (8) class ExternallySpecifiedOverlayInfo () {
string externally specified overlay scheme URI;
lgned int (8) num scheme bytes;

(1 = 0; i < num_scheme bytes; i++)

T

lly specified overlay scheme URI is a_null terminated UTF-8 string that indicates the UR
b a scheme to interpret the value signalled in scheme byte val[i] syntax element
1lly specified overlay scheme URI-shall be a valid URI as specified in IETF Internet Standar
When an ExternallySpecifiedOverlayInfo structure is presen|
1lly specified overlay scheme\URI shall notbe null

Kl =V

Examples of how externally specified overlay information can be used include the following.

rnally specified overlayuscheme URI can indicate that a webcam data source to be used as an overldy
e.

rnally specified dvérlay scheme URI canbe a URL to an image used as an overlay source.
rnally specified\overlay scheme URI and the array of scheme byte val[i] can together indicafe

an externally specified overlay source that is a logo image or video and a 3D spinning effect applied to the logo.

eme bytes specifies the number of bytes (scheme byte val[i] bytes) that follow in this overlay
ructure.nvm scheme bytes may be equal to 0.

[ oste val[i] is i-th byte of data which is interpreted based on the scheme signalled i

extern

33 . . 3 3 3 3 3 G h] 1
11y peCllliced Overldy SCIIElEe URL. SCIIENE DyLEe dl [ 1] IN) dUSCIIU WIITI]

num_scheme bytes isequalto 0.
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7.14.4  Overlay configuration box

Box type: 'ovly'
Container: ProjectedOmniVideoBox or VisualSampleEntry or MetaDataSampleEntry
Mandatory: Yes, in a media track that contains overlays and in an overlay timed metadata track

and in a recommended viewport timed metadata track specifying an overlay source
Quantity: Zero or one

OverlayConfigBox is defined to store the static metadata of the overlays contained in this track.

When a track has a sample entry type equal to 'resv' and scheme type equal to 'pqdy
JchemeTypeBox included in the sample entry, the track contains background visual media(and
cpntains one or more overlays with overlay priority equal to 0, OverlayConfigBox-shall be (
irectly within the ProjectedOmnivideoBox.

o

<

Vhen a recommended viewport track is used to specify an overlay source, OveflkayConfigBox
pntained within the MetaDataSampleEntry of the recommended viewport timed metadata track.

(@]

When an OverlayConfigBox is present in ProjectedOmnivVideoBox or'Vi'$ualSampleEntry o
track or in MetaDataSampleEntry of the recommended viewport timed-metadata track, it shall contz
gverlay id values of the overlays carried at any time in the media track”or the recommended viewp
metadata track, respectively.

When an overlay is controlled through an overlay timed metadata‘track, the OverlayConfigBox that |
ih ProjectedOmniVideoBox or VisualSampleEntry of a media track or in MetaDataSample]
the recommended viewport timed metadata track, if any, sheuld either contain no overlay control|
syntax elements for that overlay or have overlay centrol flag[i] equal to O for all values of j
overlay.

=z

OTE  When an overlay timed metadata track is in‘use, all the overlay controls are provided through the sampl
hmples of the overlay timed metadata track.

1%

Q

ligned(8) class OverlayConfigBox extends FullBox('ovly', 0, 0) {
OverlayStruct () ;

7.14.5 Overlay item property

Hox type: 'owly)

PBroperty type: Descriptive item property

(ontainer: IemPropertyContainerBox

Mandatory: No

Quantity: Zero or one

JuerlayConfigProperty is defined to store the static metadata of the overlays contained in the a

mage item.

—

' in the
the track
ontained

shall be

f a media
in all the
brt timed

S present
Fntry of
| flag[i]
| for that

e entry or

ssociated

aligned(8) class OverlayConfigProperty extends ItemFullProperty ('ovly', O,
OverlayStruct () overlay static struct;

}
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7.14.6

7.14.6.1

Overlay timed metadata track

Definition

The dynamic overlay timed metadata track indicates:

— Which overlays are active at particular times. Depending upon the application the active overlay(s) may

chan

N ravparametersthat mav ha dunamically changinag quar tima
ve
IHay-Ppaa ¥ Gy-Be-ay cHY—E+ HI-OVEeF

ge over time.

The over
track refq

7.14.6.2

aligne

OverlayConfigBox () ;

}

The samjple entry of an overlay timed metadata track contains an OverlayConfigBox that includes the defau
syntax element values of OverlayStruct () that apply selectively when beth of the following conditions ay

true:

— Thepame overlay idis presentin asample.

— Whe

of an overlay timed metadata sample and byte countyi] is present and greater than 0 for the sam
oveflay id in the OverlayStruct () of the sample entr
oveflay control struct[i] [byte count[\k]] of the sample entry and for the same overlay i
valug applies.

7.14.6.3

aligne
uns
uns]
for

if (4

num_act
structurg
overlays

lgned int (15) num actiye overlays by id;

ay timed metadata track is linked to the respective overlay visual media tracks by utilizing the ‘‘cdsc
rence.

Sample entry

(8) class OverlaySampleEntry extends MetadataSampleEntry('dyod') {

n byte count[i] is present and equal to O for a particular overlay id inthe OverlayStruct (

Sample
(8) class OverlaySample, {

lgned int (1) addl @gtive overlays flag;

(1 = 0; i < num @ective overlays by id; i++)
nsigned int (16)l~active overlay id;

ddl active oterlays flag)

verlayStrudt () overlay dynamic_struct;

ive overlays by id specifies the number of overlays from the overlay static struc
signalléd in the sample entry OverlaySampleEntry that are active. A value of 0 indicates that n

D ~+

.

from the sample entry are active.

addl active overlays flag equalto 1 specifies that additional active overlays are signalled in the sample
directly in the overlay structure (overlay dynamic struct). addl active overlays flag equalto0
specifies that no additional active overlays are signalled in the sample directly in the overlay structure
(overlay dynamic struct).Each overlay id value contained in the overlay dynamic struct ofan
OverlaySample () shall be equal to an overlay id value contained in the OverlaySampleEntry of the
same overlay timed metadata track and to an overlay id value in the OverlayConfigBox contained in one
of the media tracks referenced by this overlay timed metadata track.
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active overlay id provides overlay identifier for the overlay signalled from the sample entry, which is
currently active. For each active overlay id, overlay static struct in the sample entry
OverlaySampleEntry shall include an overlay with a matching overlay id value.active overlay id
shall be equal to an overlay id value in the OverlayConfigBox contained in one of the media tracks
referenced by this overlay timed metadata track.

num_overlays of a sample is not required to be equal to num overlays in the sample entry, and the set of
overlay id values of a sample is not required to be the same as the set of overlay id values in the sample
entry.

o~y

ctivation of particular overlays by a sample results in deactivation of any previously signalled everlays from
revious sample(s).

=

7.14.7  Entity groups
7.14.7.1 Grouping of overlays that are alternatives for switching

7.14.7.1.1 Definition

=

ntityToGroupBox with grouping type equal to 'oval' specifi€sytracks and image items cpntaining
verlays intended to be presented as a user-switchable alternative for afiother overlay in the same entity|group.

Q

7.14.7.1.2 Syntax

Q

ligned(8) class OverlaySwitchAlternativesBox(version, flags)
xtends EntityToGroupBox ('oval', version, *t¥ags) {
// conditionally mandatory
for (i=0; i<num entities in group; i+$)
unsigned int (16) ref overlay id{Y(i]];

[0)

7.14.7.1.3 Semantics

ref overlay id[i] specifies)the overlay id from the track or image item identified by i-th
entity id thatis a switchable overlay in this group. The overlay identified by ref overlay id[0]
is the initial overlay source, before any user interaction. The i-th referenced track or image ifem shall
have overlay id edual to ref overlay id[i] present. If each of the tracks and imdge items
identified by (the entity id values of this entity group contains exactly one | overlay,
ref overldy)id[i] syntax elements may or may not be present. Otherwise, ref overlay id[i]
syntax elements shall be present.

~]

.14.7.2 Grouping of overlays and background visual media that are intended to be presented
pgether

[

7.14.7.2.1 Definition

EntityToGroupBox with grouping type equalto 'ovbg' specifies

— tracks and image items containing overlays and background visual media that are intended to be presented
together,

— recommended viewport tracks that serve as overlay sources for the background visual media specified in this
entity group,
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— atm

ost one overlay timed metadata track that applies when playing the overlays and the background visual

media included in this entity group, and

at most one viewing space ('vrsp') timed metadata track that applies when playing the overlays and the

background visual media included in this entity group.

If the i-th entity in the 'ovbg' entity group includes overlays, overlay flag[i] shall be equal to 1. Otherwise,
overlay flag[i] shall be equalto 0.

NOTE 1

Overlay
with an oy

The pair
overlays
When o+
the overl

If the i-t}
equal to

NOTE 2

'ovbg' €
without of
Overlay

NOTE 3
backgroui

The back
constrair

— Allt

by their presence in the same 'altr' entity group.

—  Ther
the

When bo
or image
image ite

When a |
in an ' oy
visual md

T £ ] 1 bao dat H | £oll 1AL + le g 1 N | it £
Fhepresenee-of-overlaysearalsobedetermined-asfolowsWhenatracktran bolentityprotp-cortatsan

ConfigBox in its sample entry, it includes overlays. When an image item in an 'ovbg' entity group is associated
erlay item property (i.e. OverlayConfigProperty),itincludes overlays.

[}

of overlay flag[i] equal to 1 and overlay subset flag[i] equal to 0 specifies that all th
specified in the i-th entity are associated with the background visual media specified in this-entity group.
erlay subset flagl[i] isequalto 1,the 'ovbg' entity group contains a list of overlay ID values

hys in the i-th entity that are associated with the background visual media specified inthis entity group.

-

entity in the 'ovbg' entity group includes background visual media, backgotnd flag[i] shall be
. Otherwise, background flag[i] shall be equal to 0.

The presence of background visual media without overlays can also be determined as follows. When a track in a
ntity group does not contain an OverlayConfigBox in its sample enfpy, it is a background visual media trad
verlays. When an image item in an 'ovbg' entity group is not associated with an overlay item property (i.
ConfigProperty),itis a background visual image item without oyverlays.

=]

When both overlay flag[i] and background flag[i} are equal to 1 for the same value of i, both
d visual media and overlays are present in the i-th entity.

ground visual media tracks and the backgroundiiimage items in the same 'ovbg' entity group shall b
ed in either of the following ways:

[¢)

ne background visual media tracks and baekground image items are alternatives to each other, indicated

e are no background image items.in the 'ovbg' entity group and the background visual media tracks in
ovbg"' entity group belongtojthe same 2D spatial relationship track group.

=

th one or more overlays and background visual media are region-wise packed into the same video trag
item included in an\ evbg' entity group, the same 'ovbg' entity group shall contain no other track d
m containing background visual media.

—

ser-switchable overlay included in an 'oval' entity group is associated with background visual medi
Fbg ' entity’group, all the overlays of the 'oval' entity group shall be associated with the backgroun|
dia in\the 'ovbg"' entity group.

[oPRN )
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7.14.7.2.2 Syntax

aligned(8) class OverlayAndBackgroundGroupingBox (version, flags)
extends EntityToGroupBox ('ovbg', version, flags) {
unsigned int (32) unit sphere distance in mm;
for (i=0; i<num entities in group; i++) {
bit (5) reserved = 0;
unsigned int (1) overlay flag[[i]];
unsigned int (1) overlay subset flag[[i]];
unsigned int (1) background flag[[i]];

if (overlay subset flag[i]) {
unsigned int (16) ovbg num overlays;
for (Jj=0; j<ovbg num overlays; Jj++)
unsigned int (16) ovbg overlay id[[i]][[]j]];

7.14.7.2.3 Semantics

c

nit sphere distance in mm, when greater than 0, specifies a distance, in millimetres, corresp
ne radius of the unit sphere. The value should be used in the following cases:

ot

—+ For stereoscopic rendering of the content on the unit sphete together with overlaying conten
deriving suitable binocular disparity for overlaying visual‘tracks or image items for which the
indicated relative to the unit sphere.

— In arendering procedure that takes the viewing position into account, for handling the changes of th
position relative to the overlays and the background visual media in the same real-world scale.

Ynit sphere distance in_ mmequal to O sp€cifies that the unit sphere distance is unknown.

NOTE unit sphere distance in mm is applicable for stereoscopic rendering when the background visua
e overlay is monoscopic or when both the background visual media and the overlay are monoscopic.

ot

e}

verlay flag[i] equalto O specifies that the entity does not contain any overlays. overlay flag
b 1 specifies that the entity contains one or more overlays.

ot

o

ackground flag[i] equal to O specifies that the entity does not contain background visud
ackground flag [4i}-€qual to 1 specifies that the entity contains background visual media.

o

Qo

ne or both of a¥e¥lay flag[i] and background flag[i] shall be equal to 1 for each value o
hnge of 0 to hdm entities in group - 1, inclusive, such that the i-th entity id value is a t]
vialue of a nredia track or an item_ID value of an image item.

—

The pairof overlay flag[i] equal to 1 and overlay subset flag[i] equal to 0 specifies th
overlays specified in the i-th entity are associated with the background visual media specified in this ent

nding to

and for
depth is

e viewing

media or

i] equal

1l media.

F 1 in the
rack ID

at all the
ty group.

overlay subset flagl[i] equalto I speciiies that some but not all of the overlays speciiied In the 1

-th entity

are associated with the background visual media specified in this entity group. When overlay flag([i] is
equal to 0, overlay subset flag[i] shall be equal to 0. The semantics of the pair of overlay flag[i]

equalto 0 and overlay subset flag[i] equalto O are reserved.

ovbg num overlays specifies the number of overlays in the i-th entity that are associated
background visual media specified in this entity group. ovbg num_overlays shall not be equal to 0.
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ovbg overlay id[i][]] specifies the overlay ID of the j-th overlay in the i-th entity that is associated with
the background visual media specified in this entity group. When overlay subset flag[i] is equal to 1, all
overlays in the i-th entity with an overlay ID not among any ovbg overlay id[i][]J] are consistently
inactive with the background visual media specified in this entity group regardless of any other overlay controls.

7.14.8 Overlay alpha auxiliary image

7.14.8.1 General

An alphd plane is an image of the same width and height as the master image, specifying the transparendﬁ:
informatlon of the master image as defined in ISO/IEC 23008-12. An alpha plane is an auxiliary image stored dsa|
image item or a sample of a video track.

7.14.8.2| Alpha auxiliary image constraints

The consfraints provided in this subclause are applicable to auxiliary images stored as imageitems, as defined in
ISO/IEC 23000-22:2019, subclause 7.3.5.2.

The following constraints apply to alpha planes:
— The width and height of alpha plane shall be the same as the width and height of the master overlay image.

— The minimum sample value 0 means that the co-located pixel in theanaster overlay image is transparent (i.
won(t be displayed).

%

— The maximum sample value (e.g. 255 for 8-bit sample values)\mneans that the co-located pixel in the masteg
overllay image is opaque.

—

(i

— EacH sample value of the alpha plane shall be in the;range of 0 to the maximum value (e.g. 255 for 8-b
sample values), inclusive.

— The [sample values of the alpha mask divided by the maximum value (e.g. by 255 in 8-bit) provides th
mulfliplier to be used to obtain the intensity for the associated overlay image.

[¢)

The mastler image(s) is not pre-multiplied\by the sample values of the alpha plane.

As defing¢d in ISO/IEC 23000-22, thé value of aux_type for images of the AuxiliaryTypeProperty is gs
"urn:mgeg:mpegB:cicp:systems:auxiliary:alpha".

An alpha) auxiliary image-and a master overlay image are linked using an item reference of 'auxl' from thle
auxiliary[image to the master overlay image as defined in ISO/IEC 23008-12.

7.14.8.3| Alpha-auxiliary video track constraints

The consfraints provided in this subclause are applicable to auxiliary images stored as samples of a video track, 4

%)

d f d s ICAARCc 229000 99,9010 lol 74 £ A (R | 4 1 faiia Lial 1 laall £ o il
erine 11T lJU/ ILG Z0UUUTLZ4L.AVU 17, SUDLIdUST /7.7.U. N VIUTU 1 dUR LUllLdlllllls dll)lla lJldllCD Strarr—conrornr—to—tie

constraints specified in ISO/IEC 23000-22:2019, subclause 7.4.6.

As defined in ISO/IEC 23000-22, the value of aux track type for tracks of the AuxiliaryTypeBox is
"urn:mpeg:mpegB:cicp:systems:auxiliary:alpha" for alpha planes.

The auxiliary and the master overlay video tracks are linked using the track reference of 'auxl' from the
auxiliary video track to the master video track as documented in ISO/IEC 23000-22.
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.14.8.4 Alpha auxiliary image/image sequence encoding

Alpha planes may be encoded in monochrome or colour. When an alpha plane is encoded in a colour format with a
luma plane and chroma planes, e.g. as 4:2:0 YCbCr, only the luma plane is relevant, and the chroma planes shall be
ignored by the OMAF player.

7.15 Signalling of viewing space information

—3

o<

o = >

W
0
e

Q

.15.1 General
he signalling of viewing spaces specified in subclause 7.15 only applies for overlays.

iewing space is 3D space of viewing positions within which rendering of image and video is enable
xperience is valid.

guard range indicates the 3D space within the viewing space and adjacent to/theboundaries of the
pace where the viewing experience will not be optimal when the viewing pesition is taken into a
endering. An OMAF player may use visual cues to indicate when a viewing pesition is within the guard 1
xample, an OMAF player can fade the viewport towards black within the guard range.

Vhen viewpoint position information is present, the centre position of the viewing space is equal to thg
f the viewpoint. When viewpoint position information is not present, the centre position of the viewin
qual to (0,0,0) in the common reference coordinate system. i both cases, the X, Y, and Z coordinate

aligned with the reference global coordinate axes.

.15.2  Viewing space structure

.15.2.1 Definition

iewingSpaceStruct () specifies the viewing space metadata information.
.15.2.2 Syntax

ligned(8) class ViewdngSpaceStruct () {

unsigned int (8) yiewing space shape type;

unsigned int (1%), .distance_ scale;

bit (1) guardarige flag;

bit (7) reserwed;

if (viewing\)Space shape type==0)
CuboidStruct (guard range flag) cuboid;

else Aaf{(Viewing space shape type==1)
SphereStruct (guard range flag) sphere;

else if (viewing space shape type==2)
CylinderStruct (guard range flag) cylinder;

1 and VR

viewing
Ccount in
ange. For

position
F space is
axes are

clse if (viewing space shape type==3)
EllipsoidStruct (guard range flag) ellipsoid;
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aligned(8) class CuboidStruct (int guard range flag) {

signed int (32) x Min;
signed int (32) x Max;
signed int (32) y Min;
signed int (32) y Max;
signed int (32) z Min;

signed int (32) z Max;
if (guard range flag) {
unsigned int (8) guard range X;
unsigned int (8) guard range Y;
nsigned 1nt(8) guard range Z;

aligned (8) class SphereStruct (int guard range flag) {
unsjgned int (32) sphere radius;
if [guard range flag) {

it (1) reserved;

nsigned int(7) guard radius_diff;

}

aligned (8) class CylinderStruct (int guard range flag) {
unsjgned int (32) cylinder radius;
Point point[[0]1];
Point point[[1]];
if [guard range flag)
nsigned int (8) cylinder guard radius diff;

aligned (8) class Point {
signped int (32) x pt;
signed int (32) y pt;
signped int (32) z pt;

aligned (8) class EllipsoidStruct(int guard range flag) {
unsjgned int (32) length X;
unsjgned int (32) length_ &3
unsjgned int (32) length_Z;
if [guard range flag) Y
nsigned int (8) ,guard lenghthX diff;
nsigned int (8N "guard lenghthY diff;
nsigned intA48)) guard lenghthZ diff;

7.15.2.3| Semantics

viewin soaoce shane tune snocifies the shane of the viewing space loewing swace shane tun
J T T T T ) 5 r J—T T P

equal to O specifies that the viewing space is specified as a cuboid. viewing space shape type equal to 1
specifies that the viewing space is specified as a sphere. viewing space shape type equal to 2 specifies that
the viewing space is specified as a cylinder. viewing space shape type equal to 3 specifies that the viewing
space is specified as an ellipsoid. The value of viewing space shape type shall be in the range of 0 to 3,
inclusive.

distance scale is a positive integer value that indicates the units corresponding to 1 cm.

150 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

guard range flag equal to 0 specifies that guard range information is not present in the
ViewingSpaceStruct ().guard range flag equalto 1 specifies that guard range information is present in

the ViewingSpaceStruct ().

guard range X, guard range Y and guard range 7 specify the guard ranges per axis as percentage
of the maximum viewing space ranges per axis, i.e. Abs(xMax — xMin), Abs(yMax - yMin) and Abs(zMax - zMin)
respectively. Guard ranges apply symmetrically to both minimum and maximum values per axis as indicated by
CuboidStruct (). A value of 0 specifies that there is no guard range present for a particular axis. Values of
guard range X, guard range Y and guard range Z shall belessthan 50.

® Min,y Min,and z Min are 16.16 fixed-point values in distance scale that specify the minimum vallle of X, Y,
and Z coordinates, respectively, relative to the centre point of the viewing space.

¥ Max,y Max, and z Max are 16.16 fixed-point values in distance scale that specify the nfaximum valje of X, Y,
and Z coordinates, respectively, relative to the centre point of the viewing space. x MaxJshall be grepter than
X Min.y Max shall be greater than y Min. z Max shall be greater than z_ Min.

10)]

phere radius specifies the radius of a sphere as a 16.16 fixed-point value i 3D space in distance scale. Value
is reserved.

o

uard radius_ diff specifies the thickness of the guard range spherical shell inside the sphere pf radius
qual to radius as a percentage of the radius. guard radius 'diff equal to 0 indicates that the guard
hnge is not present. guard radius_diff shall be in the rangeof 0 to 99, inclusive. Values in the range of 100
b 127, inclusive, are reserved.

o = @ Q0

dvlinder radius specifies the radius of a cylinder in\3D space in suitable units with the cylindegr formed
ajround the line from point [0] to point [1]. Value Qds¥eserved.

dylinder guard radius diff specifies the,thickness of the guard range cylindrical shell igside the
cylinder of radius equal to cylinderdradius as a percentage of the cylinder |radius.
dylinder guard radius diff equali’to 0 indicates that the guard range is not | present.
dylinder guard radius_ diff shalkbe in the range of 0 to 99, inclusive. Values in the range of 1(0 to 255,
inclusive, are reserved.

X

| pt, vy _ptandz pt are valuesiin units of distance scale that specifies the X, Y, Z coordinates, respectjvely, of a
point in 3D space with respect to the centre point of the viewing space.

o

ength X, length Xj,and length Z specify respectively the semi-axes lengths of X, Y and Z aiis of an
[lipsoid that has thé\same centre as the viewing space, in units of 2-1¢ millimetres. length X, length Y,
and length Z(Shall be in the range of 1to 65536 * 216 -1 (i.e. 4 294 967 295), inclusive.

[¢)

uard lengthX diff, guard lengthY diff and guard lengthZ diff specify the thickneps of the
uard range’space between the outer ellipsoid with axis lengths in X, Y and Z equal to length X, length Y and
engt® 7, respectively, and the inner ellipsoid with axis lengths in X, Y and Z ¢qual to
00~ guard lengthX diff, 100 - guard lengthY diff and 100 -guard lengthZ diff pgrcentage
of the specifted Tength X, Tengthn_Y and Iength_z values, respectively. The vaiues shali be imthe Tange of 0
to 99, inclusive. Values in the range of 100 to 255, inclusive, are reserved.

= 09 O
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7.15.3  Viewing space box

7.15.3.1 Definition

Box Type: 'vssn'

Container: VisualSampleEntry (ofthe background visual media)
Mandatory: No

Quantity: Zero or one

The field s4n-thisbexspecifi3Dvvewinaspace-within-which-apn-impmersiveV R-experienceisprovided
H-HS-BeX-5pe et y—-=0- Ve Wi E-5Pa WeRH AR FSHe—r—experieneceisproviaea:

7.15.3.2| Syntax
aligned (8) class ViewingSpaceBox extends FullBox('vssn', 0, flags) {

VieyingSpaceStruct () viewing space;

}

7.15.4 | Viewing space item property

7.15.4.1| Definition

Box Typa: 'vssn'

Property|Type: Descriptive item property
Containet: ItemPropertyContainerBox
Mandatoty: No

Quantity Zero or one

The field$ in this item property specify 3D viewing space withinrwhich an immersive VR experience is provided.
The item|property shall be associated with an image item that contains the background visual media.

7.15.4.2| Syntax
aligned (8) class ViewingSpaceProperxty extends ItemFullProperty ('vssn', 0, 0) {

VieyingSpaceStruct () viewing ‘space;

}

7.15.5 | Time varying immersive-viewing space signalling
7.15.5.1| Definition

The immlersive viewing space timed metadata track indicates the viewing space boundaries where immersivie
experienge is suppertéd. The space can be static or can change dynamically on sample basis.

A viewing space timed metadata track is associated with the background visual media and overlays specified by
an 'ovbg Fentity group by including it in the same ' ovbg' entity group.

7.15.5.2 Syntax and Semantics

The track sample entry type 'vrsp' shall be used. The sample entry is specified as follows:

aligned(8) class VRSpaceSampleEntry(type) extends MetadataSampleEntry('vrsp') {
unsigned int (1) static_vr space flag;

if (static_vr space flag == 1)
ViewingSpaceStruct () static viewing space;

152 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2

023(E)

static vr space flag equalto 1 specifies that the immersive VR experience viewing space does not change

for each sample referring to this sample entry. static vr space flag equal to 0 specifies
immersive 3D VR space may change for samples referring to this sample entry.

static viewing space specifies the static viewing space.
The sample syntax is specified as follows:
aligned(8) class VRSpaceSample () {

if(static wvr space flaag == 0)

ViewinESpgceStract() dynamic viewing space;

dynamic_viewing space specifies the viewing space that is valid for the duration of the sample.

~]

.16 Mapping of rectangular regions to the 3D mesh

7.16.1 General

3D mesh.

7.16.2 Tile mesh sample grouping

7.16.2.1 Definition

(Qroup Type: "tmsh'

dontainer: SampleGroupDescriptionB&x ('sgpd')
Mandatory: No

Quantity: Zero or one

The TileMeshGroupEntry describes'one or more rectangular regions within the track, and describes
J:ap to one or more mesh elements described by the MeshBox associated with this track. The rectangulg
e defined relative to the decoded pictures of the current track.

that the

Subclause 7.16 specifies a sample group that maps rectangular regions of decoded pictures to mesh elements of a

how they
r regions
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7.16.2.2

Syntax

aligned(8) class TileMeshGroupEntry () extends VisualSampleGroupEntry ('tmsh') {
unsigned int (8) num regions;
unsigned int(l) guard band flag;
unsigned int (1) eye present flag;

if

(eye present flag == 0)

unsigned int (1) common eye;
else
bit (1) reserved = 0;

bit
for

H

7.16.2.3
num_req
guard .

eye prsg
to 0 sped
present

eye prg

common |
the left 4
correspo

eyel[i]
left eye;
to commg

mesh el
region is
mesh el
HEVC tilg
is associ

5) reserved = 0;
(1 = 0; i < num _regions; i++) {

1f (eye present flag) {

unsigned int(l) eyel[[i]];
bit(7) reserved = 0;

nsigned int (16) mesh element id[[i]];
ectRegionStruct () rect region[[i]]

’

1f (guard band flag)

GuardBand guard band[[i]];

Semantics
ions specifies the number of regions.
and flag specifies the existence of the GuardBand structure for all regions.

bsent flag equal to 1 specifies that syntax element eye [i] is present. eye present flag equd
ifies that syntax element eye [i] is not present and is inferred. When the StereovVideoBox is ng
n the SchemeInformationBox that contains the MeshBox associated with this sample grouj
tsent flag shall be equal to 0.

| eye equal to 0, when present, specifies that all regions of this TileMeshGroupEntry correspond f
ye. common_eye equal to 1, when present, specifies that all regions of this TileMeshGroupEntr
hd to the right eye.

Specifies the eye associated with the i-th rectangular region. When set to 0, the region corresponds to th
vhen set to 1, the region corresponds to the right eye. When not present, eye [1] is inferred to be equ
n_eye.

ement id{d specifies to which mesh element from the associated MeshBox the i-th rectangulg
mapped.to,;When the TileMeshGroupEntry is included in a track that also contains a MeshBox, th

track which contains a ' tbas' track reference to an HEVC tile base track, the mesh element id[i
ted'with the MeshBox in that tile base track.

ement id[1] is associated with that MeshBox. When the TileMeshGroupEntry is included in ap
I

]

[©)

— @

D =

The pair of mesh element id[i] and eye[i] of the same loop entry shall not be equal to any pair of
mesh element id[i] and eye[i] of any other loop entry among all the TileMeshGroupEntry sample
group description entries in the same SampleGroupDescriptionBox.

rect region[i] specifies a rectangular region. The regions described by any two instances of rect region
in the same TileMeshGroupEntry shall not overlap.

guard band[i] specifies the guard bands around the i-th rectangular region. The syntax and semantics of
guard band[i] are specified in subclauses 7.5.3.4 and 7.5.3.5, respectively.

154
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NOTE  Guard bands exclude the corners as illustrated in Figure 18.

7.16.3 Rectangular region structure

7.16.3.1 Definition

A RectRegionStruct () is used in TileMeshGroupEntry to specify a rectangular region that is mapped

onto 3D mesh.

7.16.3.2 Syntax

Q

ligned(8) class RectRegionStruct () {
unsigned int (16) region start x;
unsigned int (16) region start y;
int (16) region width;
int (16) region height;

7.16.3.3 Semantics

degion start xand region start y specify the horizontal offset and the vertical offset of the st
respectively, of a rectangular region in units of luma samples. region \start x equal to 0 specifies the
lima sample column of the content decoded from the track containing this structure. region start j
() specifies the top-most luma sample row of the content decoded’from the track containing this structure

=z

OTE  When a tile mesh sample group is present in an HEVGitile track, region start x and region_ stg
blative to the top-left corner of the tile(s) carried in any sample of the HEVC tile track rather than the top-left coj
icture represented by any sample of the associated HEVC tile’base track.

=

=

egion width and region height specify the width and height of a rectangular region. If regioj

positive, the region continues to the rightcside of the start point, otherwise it continues to the left si
egion height is positive, the region.gontinues below the start point, otherwise it continues above
oint. Figure 25 and Figure 26 illustrate examples of rectangular regions when region wi
egion height are positive and negative, respectively.

[ i o T S~

—3

he sum of region start /x\and region width shall be greater than or equal to 0.
The sum of region staxt x and region width shall beless than the width of the VisualSampl

The sum of regioh)start yand region height shall be greater than or equal to 0.

—

he sum @f-*region start y and region height shall be less than the height
VisualSampleEntry.

art point,
left-most
r equal to

rt_y are
ner of the

h width
de. If the
the start
dth and

eEntry.

of the
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Positive width
—
F 3

Positive
height region start y
- ¥

region sflart x

region_height

=

>
region width

Figure 25 — Rectangular region when region_width and region_height are positive

Positive width
—p

Positive &

height region width

o
-

region start y

gldgn _height

3
r

region start x

Figure 26.—Rectangular region when region_width and region_height are negative

7.16.4 | Projection of a sample location onto the 3D mesh

In order to for an OMAF player to be able to use the MeshBox and the TileMeshGroupEntry, it needs to be

able to map sample locations from a decoded picture to positions on the 3D mesh. This subclause specifies
mapping of a sample location from a decoded picture to a position on the 3D mesh.
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When a sample at coordinate (u,v) is inside the i-th RectRegionStruct (), the sample is projected onto a
position P=(x,y,z) in the 3D mesh as follows:

— Ifmesh type is equal to 0, the following applies:
— The azimuth and elevation of point P are computed as follows:
pAzimuth = ((u - region start x+0.5)+ region width)*
(cAzimuth2 - cAzimuth1) + cAzimuth1 (19)

A | 4 LL . o o . ) . ki . P W 3
lJLAlCVClLlUll - LLV LCTYLUIlI otal L Yy T U. JJ . LY LUILL lJ.CJ_kle.L,)

(cElevation2 - cElevation1) + cElevation1

where cAzimuth, cAzimuth2, cElevation1, and cElevation2 are specified in subclause 7.5.641.
— The 3D position P=(x,y,z) is derived as follows:

X = cos(pAzimuth) * cos(pElevation)

y = sin(pAzimuth) * cos(pElevation) (20)

z = sin(pElevation)

— Otherwise (mesh_type is equal to 1), the 3D position P=(x,y,z) is derived as follows:

P = origin_vertex + u_direction * ((u-region starti{x)+ (region width -1))+
v_direction * ((v- region start y)+ (regien height -1)) (21

with + being the vector addition where componerits_of the first vector are added to the same cothponents
of the second vector, * being the scalar multiplication of a vector where each component of the| vector is
multiplied by the scalar, and bold variable names being 3D vectors.
—+ Ifmesh type is equal to 2, the 3D position\P=(x,y,z) is derived as follows:
Apply equation (21) above with.the‘following 3D vectors:

— origin_vertex is a 3D veector with unit length pointing to the top left corner of the sphere region.

— u_direction is a.3D;vector from the top left corner to the bottom left corner

— v_directiomis.a 3D vector from the top left corner to the top right corner

8 Omnidirectional media encapsulation and signalling in DASH

8.1 . Architecture of DASH delivery in OMAF

Figure 27 illustrates the content flow in the DASH delivery function of OMAF.
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DASH delivery
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—r>| DASHMPD | —*
generation G
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H
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& segment
F‘,s rece;:tlon

Tracking of viewing :
orientation Orientation/
viewport metadata

Figure 27 — Illustration of the content flow in the DASH delivery function of OMAF

The folloving interfaces are specified in this clause:

[72)

a) Fs/F's: initialization, index, and media segments; as definedgenerally below and specified for media profile
in Ahnex B.

— G: DASH Media Presentation Description (MPD), including omnidirectional media-specific metadata, such 4
information on projection and region-wise packifg, as specified in subclause 8.2.

[72)

An MPD [G) is generated based on the segments’(Fs) and other media files representing the same content. Th
DASH MPD generator includes omnidirectioial media-specific descriptors as specified in subclause 8.2. Th
descriptqrs include projection type, region-wise packing type, content coverage, spherical region-wise qualif]
ranking, PD region-wise quality ranking, and fisheye omnidirectional video information. These information ma
be generpted on the basis of the gquivalent information in the segments. Annex E contains some DASH MP
exampleg.

UK < o

A DASH (lient obtains a cufrent viewing orientation or viewport e.g. from the head-mounted display that detects
the head|and possibly al$o eye orientation. By parsing metadata, e.g. on projection and region-wise packing, from
the MPD/ the DASH client concludes which Adaptation Set and Representation contain the supported projectiopn
format efc. and which Adaptation Set and Representation cover the current viewing orientation at the highegt
quality ahd at asbitrate that may be afforded by the prevailing estimated network throughput. The DASH cliert
issues (Syib)Segnient requests accordingly.

The servertypicatty providessegments (Fs)to the client The server mmay also provide the MPD—{comnsideredas
part of interface H in this case), or the MPD may be delivered by other means to the client. The segments and MPD
are delivered over a network, and the received segments and MPD from the server are marked with H' in Figure
27. The output from the server (H) is considered to be identical to the input to the DASH MPD and segment
reception block (H"). The received segments (F's) are output by the DASH MPD and segment reception block to the
File/segment decapsulation block (see subclause 4.1). In some media profiles, the segment reception function may
include reconstruction of a conforming Segment sequence, which is regarded as the F's interface.

The OMAF DASH XML schema is provided in Annex A. When features specified in Clause 8 are present in a DASH
MPD, Annex A shall be obeyed.
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8.2 Usage of DASH in OMAF

8.2.1 General
The following applies for the specifications in subclauses 8.2, 8.3, 8.4, and 8.5:
— The presence of an element at MPD level refers to that the element is a child element of the MPD element.

— The presence of an element at adaptation set level refers to that the element is a child element of an
AdaptationSet element.

—+ The presence of an element at representation level refers to that the element is a child elenpent of a
Representation element.

o)

.2.2 Signalling of stereoscopic frame packing

DASH FramePacking element with a @schemeIdUni attribute equal to
rn:mpeqg:mpegB:cicp:VideoFramePackingType may be present at.adaptation set level and shall not be
resent at MPD or representation level. When used with projected omnidirectional video (i.e. whejn the PF
escriptor is present), this element indicates that the projected pictures censist of spatially or temporally packed
pnstituent pictures of the left and right views. The @value of the FramePacking element specifies the frame
acking type for the stereoscopic video. This value shall be equalte3, 4, or 5 with the meaning of those [values as
pecified for VideoFramePackingType in ISO/IEC 23091-2The value of QuincunxSamplindFlag as
pecified in ISO/IEC 23091-2 is inferred to be equal to 0.

[N N o T o W = Vi o B wilills -

§4.2.3 Carriage of timed metadata

8.2.3.1 General

oy

timed metadata track, e.g. of track sample’ entry type 'invo' as specified in subclause 7.7.4, 'rcvp' as
pecified in subclause 7.7.5, or 'dgyol' as specified in subclause 7.14.6, may be encapsulafed in a
epresentation.

>’

8.2.3.2 Carriage of ERP region timed metadata in DASH

8.2.3.2.1 Constraints

e

RP region timed metadata tracks specified in subclause 7.11 shall be carried in a DASH Adaptation Set with a
ngle Representation with the constraint that the @codecs attribute shall have the value 'stmd".

wn

Vhen an ERP'region timed metadata track is carried as a DASH Representation, the (Sub)Segment durations of
RP region timed metadata shall be aligned with the respective (Sub)Segments durations of the Representations
arrying the tracks referenced by the ERP region timed metadata track. However, ERP region timed metadata
bub)Segments may have a different number of samples than the (Sub)Segments of the tracks referencgd by the
RPTegion timed metadata track.

QO m <

NOTE A Representation carrying an ERP region timed metadata track can be retrieved faster than the actual media data
representations to enable look-ahead.

8.2.3.2.2 OMAF player behaviour to process ERP region metadata
OMATF players are able to understand the presence of ERP region timed-metadata information in DASH MPD by
checking the Adaptation Sets with single Representations with @codecs attributes set to ' stmd'. OMAF players

can further check the presence of @associationId attribute in order to associate the ERP region timed
metadata with a viewpoint.
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OMAF players can pre-fetch ERP region timed metadata tracks ahead of presentation time in order to interpret the
heatmap and recommended quality and priority ranking information. They can then utilize this information in
case of bandwidth fluctuations for sub-picture quality adaptation in order to maximize the viewer’s visual
experience and utilize the available bandwidth efficiently.

8.2.4 Associating Adaptation Sets or Representations with each other

8.2.4.1 Individual association

[=

A timed fnetadata Representation may be associated with one or more media representations through individua
associatipn.

When individual association is in use, the following applies:

— The [@associationId attribute of a timed metadata representation shall contain one or niere values of th
@id|attribute of the representation(s) containing the omnidirectional media carried by,the media track(s
that|are associated with the timed metadata track through a 'cdsc' track refererice as specified i
ISO/IEC 14496-12.

(¢

—

=]

— TheRassociationType attribute of this metadata representation shall be.équal to 'cdsc'.

When present, a timed metadata Representation carrying a timed metadata track included in a 'vipo' entity
group shhll be associated with the Representations carrying media track(s) ‘included in the same 'vipo' entity
group thfough the GassociationId attribute.

8.2.4.2 | Collective association

A timed |metadata representation may also be associated*with one or more media representations through
collectivg association.

A timed netadata representation may be collectively associated with all media representations of a sub-pictur
composition as follows: An association descriptérn specified in subclause 8.5.2 is present as a child element of th
DASH Representation element of the timed metadata representation, and the association descriptor shall:

D @

— Inclyde the following string in the Association element of the typé:
"//AdaptationSet [omaf2( SubPicCompositionId="aa"]", where "aa" indicates the sub-pictur
composition identifier value.

[¢)

— Inclyde 'cdtg' as‘“the value of the Association@associationKindList attribute of the
Asspciation element.

A timed metadatarepresentation may be collectively associated with all media representations of a viewpoint 3
follows: An association descriptor is present as a child element of the DASH Representation element of th
timed mqtadata'representation, and the association descriptor shall:

@ wn

— Include the following string in the Association element:
"//AdaptationSet/Viewpoint [@schemeIdUri="urn:mpeg:mpegl:omaf:2018:vwpt" and
@value="bb"]/.."

where "bb" indicates the viewpoint ID value of the viewpoint as a string.

— Include 'cdtg' as the value of the Association@associationKindList attribute of the
Association element.
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8.2.4.3 Overlay DASH association

When an Adaptation Set containing an overlay is associated with one or more Adaptation Sets containing
background media, an association descriptor specified in subclause 8.5.2 shall be present as a child element of the
AdaptationSet element containing the overlay.

In this case the association descriptor shall include both of the following:

— An XPath string in the Association element which evaluates to one or more AdaptationSet element(s)

containinabackaraund oaadia
CoTIeaTTTT 5 oatIgTrouttr et

—+ Onlyone 'ovbg' value for the Association@associationKindList attribute of the Asso¢iation
element. In this case:

— When Association@associationKindList includes one 'ovbg' valueNand the nymber of
element(s) the XPath string in the Association element above evaluates-te is greater than 1, the
overlay applies collectively to the background media (e.g. if the background media is sigralled via
multiple Adaptation Sets with each Adaptation Set corresponding to a sub-picture).

— When Association@associationKindList includes one-.\ovbg' value and the nymber of
elements the XPath string in the Association element above -evaluates to is equal to 1, the overlay
applies individually to the background media.

Thhere can be multiple such association descriptors present insjd¢.an Adaptation Set containing an overlpy. When
,T Adaptation Set containing an overlay is associated with one or more Adaptation Set(s) containing batkground
edia as described above, they are intended to be presented.together.

o0

.3 DASH MPD descriptors for omnidirectional media in the namespace
'lurn:mpeg:mpegI:omaf:2017"

8.3.1 XML namespace and schema

A number of XML elements and attributes are defined in subclause 8.3 and its subclauses. These XML elements are
defined in a separate namespage\"*urn:mpeg:mpegl:omaf:2017". The namespace designator "omaf" is used
tp refer to this name space-in/this document. These are specified in the schema documents in each gubclause
where a new MPD descriptor is specified. The namespace designator "xs:" shall correspond to ngmespace
Http://www.w3.0rg)2001/XMLSchema as defined in W3C XML Schema Part 1. Items in the "Data type"
cplumn of tables inssubclause 8.2 use datatypes defined in W3C XML Schema Part 2 and shall have the mpaning as
defined in W3C XML-"Schema Part 2.

8.3.2 Signalling of projection type information

An EssentialProperty element with a @schemeIdUri attribute equal to
"uzA :mpeg:mpegl:omaf:2017:pf" is referred to as a projection format (PF) descriptor.

At most one PF descriptor may be present at MPD level. At most one PF descriptor may be present at adaptation
set level. At most one PF descriptor may be present at representation level.

The omaf:@projection type attribute of a PF descriptor present at a hierarchically lower level overrides
omaf:@projection type attribute of a PF descriptor present at a hierarchically higher level. For example,
when both an AdaptationSet element and a Representation element in the AdaptationSet element
have a PF descriptor present, the PF descriptor present in the Representation element applies to the
Representation.
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The @value attribute of the PF descriptor shall not be present. The PF descriptor shall include an
omaf:@projection type attribute whose value shall not be empty as specified in Table 19.

Table 19 — Semantics of omaf: @projection_type attribute

Attribute for PF Use | Data type Description

descriptor

omaf:@projection M omaf:listofUnsigne | Specifies a list of projection type values of the projected
type dBvte picture as specified in Tahle 10 _Each value in the list shall he

in the range of 0 to 31, inclusive. The values in the range ofi32
to 255, inclusive, are reserved. Each value in the list shall'b
unique.

T

For ISO Base Media File Format ° |Segmenty,
projection_ type shall be equal to projection type in
ProjectionFormatBox in sample (entries of th¢
Initialization Segment.

The datd type for the attribute shall be as defined in the XML schema. An XMl schema for projection typ
signalling shall be as shown below. The schema shall be represented in an XMlrschema that has namespad
urn:mpeg:mpegl:omaf:2017 and is specified as follows:

@ @

?xml version="1.0" encoding="UTF-8"?>
xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSch&€ma"
targetNamespace="urn:mpeg:mpegl:omaf:2017"
xmlns:omaf="urn:mpeg:mpegl:omaf:2017"
elementFormDefault="qualified">
<xs:attribute name="projection type" type="omaf:listOfUnsignedByte"/>
<xs:simpleType name="1istOfUnsignedByte™>
<xs:restriction>
<xs:simpleType>
<xs:1list itemType="xs:unsignedByte" />
</xs:simpleType>
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
/xs:schema>

8.3.3 Signalling of region-wise-packing type

An HssentialProperty element with a @schemeIdUri attribute equal to
"urn:mpeg:mpegl:omafv2017: rwpk" is referred to as a region-wise packing (RWPK) descriptor.

An RWPK descripter indicates the applied region-wise packing types in the representation(s) associated with the
descriptqr.

(i

At most pne .RWPK descriptor may be present at MPD level. At most one RWPK descriptor may be present ¢

d tt 41 1 A+ rs RIAPI S N £ ot ot 1 ]
a ap atioR-Setrever At MmoSt o TV I I G eSEY TPTOT Tty oCpPTresStItat TCpPTEStIItatioT1IeveT

The omaf:@packing type attribute of a RWPK descriptor present at a hierarchically lower level overrides
omaf:@packing type attribute of a RWPK descriptor present at a hierarchically higher level. For example,
when both an AdaptationSet element and a Representation element in the AdaptationSet element
have a RWPK descriptor present, the RWPK descriptor present in the Representation element applies to the
Representation.

The @value of the RWPK descriptor shall not be present. The RWPK descriptor may include an
omaf:@packing type attribute as specified in Table 20.
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Table 20 — Semantics of omaf : @packing type attribute

Attribute for Use | Data type Description

RWPK descriptor

omaf:@packing 0 omaf:OptionallistofUnsig | Specifies a list of the packing type value of the picture as
type nedByte specified in Table 11. Each value in the list shall be in the

range of 0 to 15, inclusive. The values in the range of 16
to 255, inclusive, are reserved. Each value in the list shall
be unique.

For—1SO—Base—Media—Fite—Formmat—$egments,
packing type shall be equal to packing|type in
RegionWisePackingBox in sample(entrigs of the
Initialization Segment. When this
omaf:@packing type attribute’ Is not present or
does not include any value An_a RWPK descriptor,
omaf:@packing type value-is inferred to|be equal
to 0.

Thhe absence of a RWPK descriptor indicates that no region-wise packing has®een applied.

—

he data type for the attribute shall be as defined in the XML schema*An XML schema for region-wis¢ packing
hpe signalling shall be as shown below. The schema shall be represented in an XML schema that has ngmespace
rn:mpeqg:mpegl:omaf:2017 and is specified as follows:

ot

<?xml version="1.0" encoding="UTF-8"?2>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:om&f:2017"
xmlns:omaf="urn:mpeg:mpegl:omaf:2017"
elementFormDefault="qualified"»
<xs:attribute name="packing-fype" type="omaf:0ptionallistOfUnsignedByte"(>
<xs:simpleType name="OptionallistOfUnsignedByte">
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:unsignedByte"/>
</xs:simpleType?
<xs:minLength value="0"/>
</xs:restrictdon>
</xs:simpleType>
</xs:schema>

8.3.4 Signalling of content coverage

o~y

SupplementalProperty element with a @schemeIdUri attribute equal to
urn:mpegyipegl:omaf:2017:cc" is referred to as a content coverage (CC) descriptor.

>

t most’one CC descriptor may be present at adaptation set level. A CC descriptor shall not be present gt MPD or
ppresentation level.

—

The CC descriptor indicates that each Representation covers the sphere region as specified in subclause 7.5.6 by
shape type and syntax elements centre azimuth, centre elevation, centre tilt,
azimuth range,and elevation range in SphereRegionStruct () asincluded in the CC descriptor.

When the CC descriptor that applies to a Representation is present and the CoverageInformationBox is
present in the track corresponding to the Representation, the CC descriptor shall carry equivalent information as

the CoverageInformationBox.

The @value attribute of the CC descriptor shall not be present. The CC descriptor shall include elements and
attributes as specified in Table 21.
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Table 21 — Semantics of elements and attributes of CC descriptor

Elements and attributes

for CCde

scriptor

Use

Data type

Description

cc

0.1

omaf:CCType

Container element whose attributes and elements specify sphere
region coverage information.

ccl@shape type

xs:unsignedB
yte

Specifies the shape type of the sphere region, as specified in
7.7.2.3. When not present, cc@shape type is inferred to be
equal to 0.

cclviey
e flag

_idc_presenc

xs:boolean

Value 0 specifies that cc.coverageInfo@view idc is)ynef
signalled. Value 1 specifies that cc. coverageInfo@view)id
is signalled and indicates the association of sphere regions with
particular (left, right, or both) views or monoscopi¢ content.
When not present, cc@vview idc presgmee flag if
inferred to be equal to 0.

ccldefq
c

ult view id

CM

omaf:ViewTyp
e

Value 0 indicates that all the sphere regions are monoscopid.
Value 1 indicates that all the sphere regions are on the left view o
a stereoscopic content. Value 2 _ihdicates that all the spher
regions are on the right view ofa stereoscopic content. Value

indicates that all the sphere regions are on both the left and right
views. cc@default vieWw idc shall be present when
cc@view idc presence’flag is equal to Q.
shall be absent when
cc@view idc pfesénce flag isequalto 1.

=

B

cc@default view{idc

CC.coveg

rageInfo

1.255

omaf:coverag
eInfoType

Element whose\attribute cc.coverageInfolview idc, when
present, provides information about view(s) to which coverage
specified<\."by  sphere region defined by attributef
cc.coverageInfolcentre azimuth,
cc./coverageInfolcentre elevation,

cc'. coverageInfolcentre tilt,
cc.coverageInfolazimuth range,
cc.coverageInfolelevation range applies.

cc.cove
w_idc

rageInfo@vie

CM

omaf:ViewTyp
e

Value 1 indicates that the sphere region is on the left view of
stereoscopic content, value 2 indicates the sphere region is on th¢
right view of a stereoscopic content, and value 3 indicates that th¢
sphere region is on both the left and right views. Value 0 i§
reserved. cc.coverageInfo@view idc shall be absent when
cc@view idc presence_ flag is equal to qg.
cc.coverageInfo@view idc shall be present when
cc@view idc presence flag isequalto 1.

cc.cove
tre azij

rageInfoleen
muth

omaf:Rangel

Specifies the azimuth of the centre point of the sphere region in
units of 2-16 degrees relative to the global coordinate axes. When
not present, cc.coverageInfo@centre azimuth i}
inferred to be equal to 0.

CC.cov¢

rageInfolcen

omaf:Range2

Specifies the elevation of the centre point of the sphere region i

tre elevation

units of 2-16 degrees relative to the global coordinate axes. When
not present, cc.coverageInfolcentre elevation is
inferred to be equal to 0.

cc.coverageInfo@cen

omaf:Rangel

Specifies the tilt angle of the sphere region, in units of 2-16

tre_tilt degrees, relative to the global coordinate axes. When not present,
cc.coverageInfolcentre tilt is inferred to be equal
to 0.

164 © ISO/IEC 2023 - All rights reserved



https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

Elements and attributes Use Data type Description
for CC descriptor

cc.coverageInfolazi 0 omaf:HRange Specifies the azimuth range of the sphere region through the
muth range centre point of the sphere region in units of 2-16 degrees. When

to be equal to 360 * 216,

not present cc.coverageInfolazimuth range is inferred

cc.coveragelInfolele 0 omaf:VRange Specifies the elevation range of the sphere region through the
vation range centre point of the sphere region in units of 2-1¢ degrees. When

not present cc—coveragelnfolel £ A3
inferred to be equal to 180 * 216,

nge is

=z

OTE  When this descriptor is used with projected omnidirectional video, this descriptor can be used to indicat]
e sub-picture track carried in the Representation is monoscopic or stereoscopic by the attributes €g@default
or cc.coverageInfolview idc.

ot

=

he absence of the cc element in the CC descriptor indicates that each Representation covers the enti
rhen a PF descriptor that applies to the Representation is present.

<

<

Vhen a PF descriptor is not present at MPD level or adaptation set level, thepe shall be no CC descriptor ¢
e AdaptationSet element.

—

O -

C descriptor shall be as shown below. The schema shall be represented in an XML schema that has ng
rn:mpeqg:mpegl:omaf:2017 and is specified as follows:

o

<?xml version="1.0" encoding="UTF-8"2%2>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegh:omaf:2017"
xmlns:omaf="urn:mpeg:mpegl:omaf:2017"
elementFormDefault="qualifjied">
<xs:element name="cc" type="omaf:CCType"/>
<xs:complexType name=}CCType">
<xs:sequence>
<xs:element-hame="coveragelInfo" type="omaf:coverageInfoType"
minOccuss="1" maxOccurs="255"/>
<xs:any.namespace="##other" processContents="lax" minOccurs="0"
max@ccurs="unbounded" />
</xs:seguence>
<xssattribute name="shape type" type="xs:unsignedByte" use="optional
default="0"7>
<xsrdttribute name="view idc presence flag" type="xs:boolean"
use="optional" default="0"/>
<xs:attribute name="default view idc" type="omaf:ViewType"
usesVoptional"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
<xs:complexType name="coverageInfoType">

e whether
iew idc

'e sphere

resent in

he data types for various elements and attributes shall be as defingd in the XML schema. An XML schema for the

\imespace

<xs:attribute name="view idc" type="omaf:ViewType" use="optional"/>

<xs:attribute name="centre azimuth" type="omaf:Rangel" use="optional
default="0"/>

<xs:attribute name="centre elevation" type="omaf:Range2" use="optional"

default="0"/>

<xs:attribute name="centre tilt" type="omaf:Rangel" use="optional"
default="0"/>

<xs:attribute name="azimuth range" type="omaf:HRange" use="optional"
default="23592960"/>

<xs:attribute name="elevation range" type="omaf:VRange" use="optional"

default="11796480"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
<xs:simpleType name="Rangel">
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<xs:restriction base="xs:int">
<xs:minInclusive value="-11796480"/>
<xs:maxInclusive value="11796479"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="Range2">
<xs:restriction base="xs:int">
<xs:minInclusive value="-5898240"/>
<xs:maxInclusive value="5898240"/>
</xs:restriction>
</xs:simpleType>

8.3.5

A Su
"urn:my
descriptg

At most
adaptatid
may be p

The SR(
omnidire

The SRQR descriptor indiCates a quality ranking value of a quality ranking sphere region relative to:

— othe

— whe
sph

illtple Lypc ldlllce= TNIR4lIJc<
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="23592960"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="VRange">
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="11796480"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="ViewType">
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>
</xs:restriction>
</xs:simpleType>
/xs:schema>

Signalling of spherical region-wise quality ranking

pplementalProperty element with a @schemeIdUri attribute equal i
eg:mpegl:omaf:2017:srqr" is referred“to as a spherical region-wise quality ranking (SRQR
I.

[=]

—

[d

bne SRQR descriptor for each sphRegionQuality@shape type value of 0 and 1 may be present g
n set level. At most one SRQR descriptor for each sphRegionQuality@shape type value of 0 and
resent at representation level.A-SRQR descriptor shall not be present at MPD level.

=)

)R descriptor should .be—present for Adaptation Sets or Representations containing projected
ctional video to enable viewport-dependent content selection.

r quality ranking sphere regions in the same Adaptation Set, and

h sphRegionQuality@quality ranking local flag is equal to 0, SRQR descriptors with

RegionQuality@quality ranking local flagequalto0and @qualityRanking valuesin ajl

Adaptation Sets that have the same @value in the DASH Viewpoint element as the Adaptation Set
containing this SRQR descriptor or containing the Representation that contains this SRQR descriptor.

NOTE1 I

SO/IEC 23009-1 specifies that the handling of the Viewpoint element is recommended to be applied equally for

recognized and unrecognized @schemeIdUri values. It is suggested to use the same @schemeIdUri value for all
Viewpoint elements in all Adaptation Sets of the same omnidirectional audio-visual content within the same Period.
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The sphere region for the quality-ranking is specified by syntax elements shape type, centre azimuth,
centre elevation,centre tilt,azimuth range,elevation rangein SphereRegionStruct () as
specified in subclause 7.5.6. When the quality ranking value
sphRegionQuality.qualityInfo@quality ranking is non-zero, the picture quality within the entire indicated
quality ranking sphere region is approximately constant.

When the SRQR descriptor that applies to a  Representation is present and a
SphereRegionQualityRankingBox with the same shape type as that in the SRQR descriptor is present in the
track corresponding to the Representation, the SRQR descriptor shall carry equivalent information as the

CobaoraDacs o] 2 Do led o D
Jpe e e gTroRgta ey o hag s

The @value attribute of the SRQR descriptor shall not be present. The SRQR descriptor_shall jnclude a
fphRegionQuality element with its sub-elements and attributes as specified in Table 22.

Table 22 — Semantics of elements and attributes of SRQR descriptor

Elements and Use | Data type Description
attributes for
$RQR descriptor

sphRegionQuali 1 omaf:SphReg | Container element which includéS one or more quality information
2% ionQualityT | elements (sphRegionQuality.qualityInfo) and common set of
ype attributes (sphRegionQuality@shapg type,

sphRegionQuality@rémaining area flag,
sphRegionQuality@yview idc presence flag,
sphRegionQualitylquality ranking local flag,
sphRegionQualitylquality Type,
sphRegionQuality@default view idc) that apply to pll those
quality information elements.

sphRegionQuali 0 xs:unsigned | Value@specifies that the quality ranking sphere region is indicatefl through
Ly@shape_type Byte four\great circles as specified in subclause 7.7.2.3. Value 1 specifigs that the
quality ranking sphere region is indicated through two azimuthl and two
elevation circles as specified in subclause 7.7.2.3. When nof present
sphRegionQuality@shape type isinferred to be equal to 0.

$pPhRegionQuali 0 xs:boolean Value 0 specifies that all the quality ranking sphere regions are spgcified by
ty@remaining a the signalled sphRegionQuality.qualityInfo elements.| Value 1
rea_flag specifies that all except the last quality ranking sphere regions arel specified

by the signalled sphRegionQuality.qualityInfo elements, and the
last remaining quality ranking sphere region is the sphere region Within the
content coverage, not covered by the union of the quality ranking sphere
regions specified by the signalled sphRegionQuality.qualfityInfo
elements. When not present
sphRegionQuality@remaining area flagisinferred to bp equal to
0. The last remaining quality ranking sphere region may be on both the left
and right views.

NOTE 2 When sphRegionQuality@remaining area flagq is equal
to 1, the qualityInfo element is present for the last quality ranking

sphere—regionbutexchidesfeentre—azimuthfeentre—etevation,
@centre tilt, @azimuth range, and @elevation range
attributes.

sphRegionQuali 0 xs:boolean Value 0 specifies that sphRegionQuality.qualityInfo@view idc
ty@view_idc_pr is not signalled in each sphRegionQuality.qualityInfo element.
esence_flag Value 1 specifies that sphRegionQuality.qualityInfo@view idcis
signalled and indicates the association of quality ranking sphere regions
with particular (left or right or both) views or monoscopic content. When
not present sphRegionQuality@view idc presence flag is
inferred to be equal to 0.
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Elements and
attributes for
SRQR descriptor

Use

Data type

Description

sphRegionQuali
ty@gquality ran
king local fla
g

xs:boolean

Value 0 specifies that the quality ranking information provided in this
instance of this descriptor is relative to the quality ranking information
provided in all instances of this descriptor with
sphRegionQuality@quality ranking local flag equal to 0 and
in all instances of @qualityRanking in all Adaptation Sets that have the
same @value in the DASH Viewpoint element as this Adaptation Set.

Value 1 cpnriﬁnc that the n‘nnlihr rqnl(ing information prnvidpd in this
instance of this descriptor is relative to the quality ranking informatiop
provided in all instances of this descriptor in this Adaptation Set only.When
not present, the value off
sphRegionQuality@quality ranking local flag is(inferred t
be equal to 0.

NOTE 3 sphRegionQuality@quality ranking dwecal flag
equal to 1 can be used in the Main Adaptation Set(of -a Preselection andl
sphRegionQuality@quality ranking lodal flag equal to O can
be used in Adaptation Sets that are not the‘Main Adaptation Sets of &
Preselection.

sphRegionQuali
ty@quality typ
e

omaf:Qualit
yType

Indicates which factor causes the differences in the quality of packe
regions on the picture. Value 0 specifies. that all packed regions correspon
to the same projected picture resglution. Value 1 specifies that at least on¢
horRatio value, as derived id ‘subclause 5.4.2, may differ from othef
horRatio values among all pairs of packed and projected regions of th¢
picture or at least one verRatio value, as derived in subclause 5.4.2, may
differ from other verRatio/values among all pairs of packed and projecte
regions of the picture(Values greater 1 are reserved.

sphRegionQuali
ty@defgult vie
w_idc

CM

omaf:ViewTy
pe

Value 0 indicates that all the quality ranking sphere regions ar¢
monoscopic. Value 1 indicates that all the quality ranking sphere region}
are on the-left view of stereoscopic content. Value 2 indicates that all th
quality, fanking sphere regions are on the right view of stereoscopi¢
content. Value 3 indicates that all the quality ranking sphere regions are of
both the left and right views. sphRegionQuality@default view id
shall be present when
sphRegionQuality@view idc presence flag 1is equal to (.
sphRegionQuality@default view idc shall be absent when
sphRegionQuality@view idc presence flag isequalto 1.

T

sphRegionQuali
ty.qualityInfo

omdf jQualit
yInfoType

Element whose attribute
sphRegionQuality.qualityInfolquality ranking provide
quality ranking for one quality ranking sphere region described by it
attributes sphRegionQuality.qualityInfolview idc
sphRegionQuality.qualityInfolcentre azimuth,
sphRegionQuality.qualityInfoQcentre elevation,
sphRegionQuality.qualityInfo@centre tilt,
sphRegionQuality.qualityInfo@azimuth range,
sphRegionQuality.qualityInfolelevation range.
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Elements and Use | Data type Description
attributes for
SRQR descriptor
sphRegionQuali M | xs:unsigned | Specifies a quality ranking value of the quality ranking sphere region.
ty.qualityInfo Byte sphRegionQuality.qualityInfo@quality ranking equal to0
Gquality_ranki indicates that the quality ranking is not defined. When quality ranking
ng sphere region A has a non-zero
sphRegionQuality.qualityInfo@quality ranking value less
than the sphRegionQuality.qualityInfo@quality ranking
value of r}nn]ihr rnnl(ing cphm‘p rnginn B n‘n:\lifv rqnl{ing cphpr:\ region A
has a higher quality than quality ranking sphere region B. Whdn quality
ranking sphere region A partly or entirely overlaps with quality ranking
sphere region B,
sphRegionQuality.qualityInfolquality rafking of quality
ranking sphere region A shall be equal to
sphRegionQuality.qualityInfolquality-ranking of quality
ranking sphere region B.
sphRegionQuali CM | omaf:ViewTy [ Value 0 indicates that the content is monoscopic, value 1 indicates that the
Ly . qualityInfo pe quality ranking sphere region is on the’Jeft view of stereoscopi¢ content,
view idc value 2 indicates that the quality ranking sphere region is on the ight view
of stereoscopic content, 3 indicates'that the quality ranking spherd region is
on both the left and right views.
sphRegionQuality.qualityInfolview idc shall be present when
sphRegionQuality@view idc presence flag is equal tol.
sphRegionQuality.qualityInfo@view idc shall be abs¢nt when
sphRegionQuality@view idc presence flag isequaltdO0.
sphRegionQuali CM | xs:unsigned | Indicates the Wwidth of such a monoscopic projected picture for which
ty.qualityInfo Short horRatio, as.dérived in subclause 5.4.2 for each of the packed regions that
forig width cover the quality ranking sphere region, is equal to 1. Shall not be present
when sphRegionQuality@quality type is not equal to 1} Shall be
present when sphRegionQuality@quality type isequaltq1.
sphRegionQuali CM | xs:unsigned fIndicates the height of such a monoscopic projected picture for which
Ly .qualityInfo Short verRatio, as derived in subclause 5.4.2 for each of the packed regions that
forig height cover the quality ranking sphere region, is equal to 1. Shall not be present
when sphRegionQuality@quality type is not equal to 1} Shall be
present when sphRegionQuality@quality type isequaltq1.
$pPhRegionQuali CM |-omaf:Rangel [ Specifies the azimuth of the centre point of the quality ranking sphere
Ly .qualityInfo region, in units of 2-16 degrees, relative to the global coordirjate axes.
fcentre azimut sphRegionQuality.qualityInfo@centre azimuth  shall  be
h present when sphRegionQuality@remaining area flag| is equal
to 0. sphRegionQuality.qualityInfo@centre azimuth| shall be
absent in only one sphRegionQuality.qualityInfo elefent and
shall be present in all the other sphRegionQuality.qualfityInfo
elements when sphRegionQuality@remaining area flag is
equal to 1.
sphRegionQuali CM | omaf:Range2 | Specifies the pitch of the centre point of the quality ranking sphefe region,
1;Y"'qu‘a'Li_tY'I'nFn H—tnits—ef—2-16 dcsl €eS; relative—to—the sluba} eoordirate axes.

@centre elevat
ion

sphRegionQuality.qualityInfo@centre elevation shall be
present when sphRegionQuality@remaining area flag is equal
to 0. sphRegionQuality.qualityInfolcentre elevation shall
be absent in only one sphRegionQuality.qualityInfo element and
shall be present in all the other sphRegionQuality.qualityInfo
elements when sphRegionQuality@remaining area flag isequal
to 1.
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Elements and Use | Data type Description

attributes for

SRQR descriptor

sphRegionQuali CM | omaf:Rangel [ Specifies the tilt angle for the quality ranking sphere region in units of 2-16
ty.qualityInfo degrees. sphRegionQuality.qualityInfo@centre tilt shall be
@centre_tilt present when sphRegionQuality@remaining area flag is equal

to 0. sphRegionQuality.qualityInfo@centre tilt shall be
absent one sphRegionQuality.qualityInfo element and shall be
present in all the other sphRegionQuality.qualityInfo elements

kR hR
WHeH—sP MWW@—].—

sphRegijonQuali CM | omaf:HRange [ Specifies the azimuth range of the quality ranking sphere region through ity
ty.qualityInfo centre point in units of 2-16 degreeq.
CGazimugh range sphRegionQuality.qualityInfolazimuth range Shall b¢
present when sphRegionQuality@remaining area €149 is equal
to 0. sphRegionQuality.qualityInfo@azimuth~range shall b¢
absent in only one sphRegionQuality.qualityInfo element an
shall be present in all the other sphRegionQuality.qualityInfg
elements when sphRegionQuality@remaining area flag i§
equal to 1.
sphRegionQuali | CM | omaf:VRange | Specifies the elevation range of the quality-raking sphere region through it
ty.qualityInfo centre point in units of 2-16 degreed.
@elevafjion ran sphRegionQuality.qualityInfolelevation range shall b¢
ge present when sphRegionQuality@remaining area flag is equal
to 0. sphRegionQuality.qualityInfo@elevation range shall b¢
absent in only one sphRegionQuality.qualityInfo element an
shall be present in all.the other sphRegionQuality.qualityInfg
elements when sphRegionQuality@remaining area flag isequal
to 1.

NOTE 4 A player is suggested to parse spherical region-wise\ quality ranking (SRQR) descriptors and select the Adaptation

Sets and Representations that matches the user's viewing.orientation in a manner that:

—  The quality ranking value on the region covering(the viewport is greater than 0 and less than that for other regions.

— The rgesolution of the region covering the viewport is suitable for the display. If sphRegionQuality@quality type |s
equa to 1, sphRegionQuality.qualityInfolorig width and
sphRegionQuality.qualityInfo@orig height represent the width and height of the monoscopic projectgd
picture from which the packed pegion covering the viewport has been extracted. Otherwise, width and height ¢f

Vis

The data
SRQR is
urn :mpq

alSampleEntry can beusedto conclude the resolution on the viewport.

types for various‘elements and attributes shall be as defined in the XML schema. An XML schema fa
defined as shotwn below. The schema shall be represented in an XML schema that has namespad
bg :mpegl:omaf: 2017 and is specified as follows:

o =

?xml wexsion="1.0" encoding="UTF-8"?>
xsyschéma xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:omaf:2017"

xmlns:omaf="urn:mpeqg:mpegl:omaf:2017"

elementFormDefault="qualified">

<xs:element name="sphRegionQuality" type="omaf:SphRegionQualityType"/>
<xs:complexType name="SphRegionQualityType">
<xs:sequence>
<xs:element name="qualityInfo" type="omaf:QualityInfoType"

minOccurs="1" maxOccurs="255"/>

<xs:any namespace="##other" processContents="lax" minOccurs="0"

maxOccurs="unbounded" />

</xs:sequence>
<xs:attribute name="shape type" type="xs:unsignedByte" use="optional"

default="0"/>
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<xs:attribute name="remaining area flag" type="xs:boolean"
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use="optional" default="0"/>
<xs:attribute name="view idc presence flag" type="xs:boolean"
use="optional" default="0"/>
<xs:attribute name="quality ranking local flag" type="xs:boolean"
use="optional" default="0"/>
<xs:attribute name="quality type" type="omaf:QualityType"
use="required"/>
<xs:attribute name="default view idc" type="omaf:ViewType"
use="optional"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>

<xs:complexType name="QualityInfoType">
<xs:attribute name="quality ranking" type="xs:unsignedBytel
use="required"/>
<xs:attribute name="view idc" type="omaf:ViewType"
use="optional"/>
<xs:attribute name="orig width" type="xs:unsignedShort"
use="optional"/>
<xs:attribute name="orig height" type="xs:unsignedShort"
use="optional"/>
<xs:attribute name="centre azimuth" type=!ofpaf:Rangel"
use="optional"/>
<xs:attribute name="centre elevation" type="omaf:Range2"
use="optional"/>
<xs:attribute name="centre tilt" type="omaf:Rangel"
use="optional"/>
<xs:attribute name="azimuth rafige" type="omaf:HRange"
use="optional"/>
<xs:attribute name="elevation range" type="omaf:VRange"
use="optional"/>
<xs:anyAttribute namespaege="##other" processContents="lax"/>
</xs:complexType>
<xs:simpleType name="Rangel">
<xs:restriction base="xs yRnt">
<xs:minInclusive value="-11796480"/>
<xs:maxInclusive @alue="11796479"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType namg="Range2">
<xs:restriction~base="xs:int">
<xs:minInclusive value="-5898240"/>
<xs:paxinclusive value="5898240"/>
</xs:reStriction>
</xs:simpteType>
<xs:simpleType name="HRange">
<xsifestriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="23592960"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="VRange">
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="11796480"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="QualityType">
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="15"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="ViewType">
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>
</xs:restriction>
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</xs:simpleType>

</xs:schema>

8.3.6

Signalling of 2D region-wise quality ranking

A SupplementalProperty element with a @schemeIdUri attribute equal to
"urn:mpeg:mpegl:omaf:2017:2dqgr" is referred to as a 2D region-wise quality ranking (2DQR) descriptor.

At most one 2DQR descriptor may be present at adaptation set level. At most one 2DQR descriptor may be present

at repres

A 2DQR

omnidirectional video to enable viewport-dependent content selection, when no RWPK descriptor and no SRQ
descriptqr applies to the same Adaptation Set or Representation, respectively.

The 2DQ

— othe

—  whe
two

all Adaptation Sets that have the same @value in the DASH Viewpoint element as the Adaptation Sd

cont

NOTE1 I
recognize
Viewpoi

When th¢ quality ranking value twoDRegionQuality. twoDqualityInfo@quality ranking is non-zerg,

pritation fevet A 2DQRdescriptorsiattmotbe presentat MPDtevet:

descriptor should be present for an Adaptation Set or a Representation containing projected

)

R descriptor indicates a quality ranking value of a quality ranking 2D region relative to

r quality ranking 2D regions in the same Adaptation Set, and

=2

h twoDRegionQuality@quality ranking local flag is equal-te-0, 2DQR descriptors wif]
DRegionQuality@quality ranking local flag equal to 0 and\@qualityRanking values in

(i

hining this 2DQR descriptor or containing the Representation thatcontains this 2DQR descriptor.

SO/IEC 23009-1 specifies that the handling of the Viewpoint element is recommended to be applied equally fd
l and unrecognized @schemeIdUri values. It is suggestedto use the same @schemeIdUri value for 4ll
ht elements in all Adaptation Sets of the same omnidirectional’audio-visual content within the same Period.

—

the picture quality within the entire indicated quality ranking 2D region is approximately constant.
When the 2DQR descriptor that applies to a Representation is present and a 2DRegionQualityRankingBox Is
present ih the track corresponding to the Representation, the 2DQR descriptor shall carry equivalent information
as the 2DRegionQualityRankingBox.
The @value attribute of the 2DQR~descriptor shall not be present. The 2DQR descriptor shall include ja
twoDRegionQuality element with its sub-elements and attributes as specified in Table 23.
Table 23.— Semantics of elements and attributes of 2DQR descriptor
Elements and Use/ | Data type Description
attributeLs for
2DQR descriptor
twoDRegionQuali 1 omaf:twoD | Container element which includes one or more 2D region quality information
ty RegionQua | elements (twoDRegionQuality.twoDqualityInfo)and common set ¢f
LitylType attribttes (tquRE'gi'UﬁQﬂ'alityL‘:J_cmaiuiu\ﬁ_aJ_ca_J_la\ﬁ,
twoDRegionQuality@view idc presence flag,
twoDRegionQuality@quality ranking local flag,
twoDRegionQuality@quality type,
twoDRegionQuality@default view idc) that apply to all those
quality information elements.
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Elements and
attributes for
2DQR descriptor

Use

Data type

Description

twoDRegionQuali
ty@remaining ar
ea flag

xs:boolea
n

Value 0 specifies that all the quality ranking 2D regions are specified by the
signalled twoDRegionQuality.twoDqualityInfo elements. Value 1
specifies that all except the last quality ranking 2D regions are specified by
the signalled twoDRegionQuality.twoDqualityInfo elements, and
the last remaining quality ranking 2D region is the 2D region within the
content coverage, not covered by the union of the quality ranking 2D regions

specified—by the—sigmaited—twoDRegtonQuat ity twobgquatjityInfo
elements. When not present
twoDRegionQuality@remaining area flag isinferrédté bp equal to
0. The last remaining quality ranking 2D region may be on both thle left and
right views.

NOTE 2 When twoDRegionQuality@remaining area flag is equal
to 1, the twobDqualityInfo element is presehtfor the last quality ranking
2D region but excludes @left offset, @top/offset, @region width,
and @region height attributes.

twoDRegionQuali
ty@view_idc_pre
ence flag

xs:boolea
n

Value 0 specifies that
twoDRegionQuality. twoDqualityInfolview idc is not [signalled.
Value 1 specifies that
twoDRegionQuality.twoDgqualityInfo@view idc is signalled and
indicates the associatiop-efiquality ranking 2D regions with particular (left or
right or both) viewsvor monoscopic content. When not| present
twoDRegionQuality@view idc presence flag is inferr¢gd to be
equal to 0.

twoDRegionQuali
ty@quality rank
Ing local flag

xs:boolea
n

Value 0 specifies that the quality ranking information provided in this
instance_of ‘this descriptor is relative to the quality ranking information
provided in all instances of this descriptor] with
twoDRegionQuality@quality ranking local flag equalto 0 and
imall instances of @qualityRanking in all Adaptation Sets thatl have the
same @value in the DASH Viewpoint element as this Adaptption Set.
Value 1 specifies that the quality ranking information provided in this
instance of this descriptor is relative to the quality ranking information
provided in all instances of this descriptor in this Adaptation Set omnly. When
not present, the value of
twoDRegionQuality@quality ranking local flag is inferred to
be equal to 0.

NOTE 3 twoDRegionQuality@quality ranking local flag

equal to 1 can be used in the Main Adaptation Set of a Preseleftion and
twoDRegionQuality@quality ranking local flag equal to 0
can be used in Adaptation Sets that are not the Main Adaptation|Sets of a
Preselection.

EfwoDRegionQuali
ty@dudality type

omaf:Qual
ityType

Indicates which factor causes the differences in the quality of packgd regions
on the picture. Value 0 specifies that all packed regions correspond to the
same projected picture resolution. Value 1 specifies that at |east one

horRatio vatue;, asderived i subctause 542, mmay differ fromrothrer horRatio
values among all pairs of packed and projected regions of the picture or at
least one verRatio value, as derived in subclause 5.4.2, may differ from other
verRatio values among all pairs of packed and projected regions of the
picture. Values greater 1 are reserved.
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Elements and
attributes for
2DQR descriptor

Use

Data type

Description

twoDRegionQuali
ty@default view

_idc

CM

omaf:View
Type

Value 0 indicates that all the quality ranking 2D regions are monoscopic.
Value 1 indicates that all the quality ranking 2D regions are on the left view
of stereoscopic content. Value 2 indicates that all the quality ranking 2D
regions are on the right view of stereoscopic content. Value 3 indicates that
all the quality ranking 2D regions are on both the left and right views.
twoDRegionQuality@default view idc shall be present when

1 -
cyudarl |4

twobRegTonQuatttytview—Tdc—preserce—ftag—is R
whemn

twoDRegionQuality@default view idc shall be absent
twoDRegionQuality@view idc presence flag isequalto I

twoDRed
ty.twol
nfo

ionQuali
qualityl

omaf:twoD
QualityIn
foType

Element whose attributg
twoDRegionQuality. twoDqualityInfo@quality ratking
provides quality ranking for one quality ranking 2D region described by it
attributes twoDRegionQuality. twoDqualityInfolview idc
twoDRegionQuality.twoDqualityInfo@left offset,
twoDRegionQuality. twoDqualityInfoQtop dffset,
twoDRegionQuality. twoDqualityInfo@Gxe€gion width,
twoDRegionQuality. twoDqualityInfo@kegion height.

twoDReg
ty. twoll
nfolqug
king

ionQuali
qualityI
lity ran

Xs:unsign
edByte

Specifies a quality ranking value of “thé quality ranking 2D region.
twoDRegionQuality.twoDqualityInfolquality ranking equal
to 0 indicates that the quality ranking is not defined. When quality ranking
2D region A has a non-zer
twoDRegionQuality. twoDqualityInfo@quality ranking valug
less than the
twoDRegionQuality.twoDqualityInfo@quality ranking valug
of quality ranking 2D.¥egion B, quality ranking 2D region A has a highef
quality than quality ranking 2D region B. When quality ranking 2D region A
partly or entirely overlaps with quality ranking 2D region B,
twoDRegionQuality.twoDqualityInfo@quality ranking of
quality ranking 2D region A shall be equal t
twoDRegionQuality.twoDqualityInfolquality ranking off
qualityranking 2D region B.

twoDRed
ty. twol
nfolvig

ionQuali
qualityI
w_idc

CM

omaf:View
Type

Value 0 indicates that the content is monoscopic, value 1 indicates that th¢
quality ranking 2D region is on the left view of stereoscopic content, value 2
indicates that the quality ranking 2D region is on the right view o
stereoscopic content, 3 indicates that the quality ranking 2D region is on
both the left and right viewd.
twoDRegionQuality.twoDqualityInfo@view idc shall be present
when twoDRegionQuality@view idc presence flag is equal to 1|
twoDRegionQuality.twoDqualityInfo@view idc shall be absenf
when twoDRegionQuality@view idc presence flag is equal t
0.

=

twoDRed
ty. twol
nfolori

ionQualz®
qualityI
glCwidth

CM

xXs:unsign
edShort

Indicates the width of such a monoscopic projected picture for whicl
horRatio, as derived in subclause 5.4.2 for each of the packed regions tha
cover the quality ranking sphere region, is equal to 1. Shall not be presen|

T

1 + P
VWIITII I—WUUI\EgIU’:QuaiI ty@quaiIty type TS IIUt Equai tU 1. Slla“ b

present when twoDRegionQuality@quality type isequalto 1.

twoDRegionQuali
ty.twoDqualityI
nfolorig height

CM

xs:unsign
edShort

Indicates the height of such a monoscopic projected picture for which
verRatio, as derived in subclause 5.4.2 for each of the packed regions that
cover the quality ranking sphere region, is equal to 1. Shall not be present
when twoDRegionQuality@quality type is not equal to 1. Shall be
present when twoDRegionQuality@quality type isequalto 1.
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Elements and Use | Datatype Description
attributes for
2DQR descriptor
twoDRegionQuali | CM | xs:unsign | Specifies the horizontal coordinate of the upper left corner of the quality
ty.twoDqualityI edshort ranking 2D region within the picture in units of luma samples.
nfolleft offset twoDRegionQuality.twoDqualityInfo@left offset shall be
present when twoDRegionQuality@remaining area flag is equal
to 0. twoDRegionQuality.twoDqualityInfolleft offset shall
be absent in only one twoDRegionQuality. twoDqualityInfo element
and shall be present m all the other
twoDRegionQuality. twoDqualityInfo elements when
twoDRegionQuality@remaining area flag isequalte'l.
twoDRegionQuali | CM | xs:unsign | Specifies the vertical coordinate of the upper left corpér of the quality
ty.twoDqualityl edShort ranking 2D region within the picture in units) of luma [samples.
nfoltop offset twoDRegionQuality. twoDqualityInfo@top-0ffset  shall  be
present when twoDRegionQuality@remaining area flag| is equal
to 0. twoDRegionQuality.twoDqualityInfoltop offset| shall be
absent in only one twoDRegionQuality.twoDqualityInfd element
and shall be present in all the other
twoDRegionQuality. twoDqualityInfo elements when
twoDRegionQuality@remaining area flag isequalto 1.
fwoDRegionQuali | CM | xs:unsign | Specifies the width of the’ quality ranking 2D region within the picture in
ty.twoDqualityI edsShort units of luma samples.
nfolregion widt twoDRegionQuality woDqualityInfo@region width fhall be
h present when twoDRegionQuality@remaining area flag| is equal
to 0. twoDRegionQuality.twoDqualityInfo@region width shall
be absent in only one twoDRegionQuality. twoDqualityInf¢ element
and shall be present in all the other
twoDRegionQuality. twoDqualityInfo elements when
twoDRegionQuality@remaining area flag isequalto 1.
fwoDRegionQuali CM | xs:unsign |“Specifies the height of the quality ranking 2D region within the picture in
ty.twoDqualityI edshort units of luma samples.
nfolregion heig twoDRegionQuality. twoDqualityInfo@region height |shall be
ht present when twoDRegionQuality@remaining area flag| is equal
to 0. twoDRegionQuality. twoDqualityInfo@region height shall
be absent in only one twoDRegionQuality. twoDqualityInf¢ element
and shall be present in all the other
twoDRegionQuality. twoDqualityInfo elements when
twoDRegionQuality@remaining area flag isequalto 1.
NOTE 4 A playet.is suggested to parse 2D region-wise quality ranking (2DQR) descriptors and select the Adaptatioh Sets and
Representations that matches the user's viewing orientation in a manner that:
—+ The,quality ranking value on the region covering the viewport is greater than 0 and less than that for other regigns.
—The resolution of the region covering the viewport is suitable for the display. If twoDRegionQuality@quality type
is eqral 1 twoDRegionQuality twobgualityInfo— and

twoDRegionQuality.twoDqualityInfolorig height represent the width and height of the monoscopic
projected picture from which the packed region covering the viewport has been extracted. Otherwise, width and
height of VisualSampleEntry can be used to conclude the resolution on the viewport.
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The data types for various elements and attributes shall be as defined in the XML schema. An XML schema for
2DQR is defined as shown below. The schema shall be represented in an XML schema that has namespace
urn:mpeg:mpegl:omaf:2017 and is specified as follows:

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:omaf:2017"
xmlns:omaf="urn:mpeg:mpegl:omaf:2017"
elementFormDefault="qualified">

coloment name="+twoDRegionOQualifs" + pn:"mm::F-‘rnnﬁDarn' onQualityT pn"
<xs:complexType name="twoDRegionQualityType">
<xs:sequence>
<xs:element name="twoDqualityInfo" type="omaf:twoDQualityInfoType"
MminOccurs="1" maxOccurs="255"/>
<xs:any namespace="##other" processContents="lax" minOccurs=Q"
axOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="remaining area flag" type="xs:boolean"
se="optional" default="0"/>
<xs:attribute name="view idc presence flag" type="xs:boglean"
se="optional" default="0"/>
<xs:attribute name="quality ranking local flag" type="xs:boolean"
use="optional" default="0"/>
<xs:attribute name="quality type" type="omaf:QualityType"
se="required"/>
<xs:attribute name="default view idc" type=lomaf:ViewType"
se="optional"/>
<xs:anyAttribute namespace="##other" progessContents="lax"/>
</xs:complexType>

=

=

<xs:complexType name="twoDQualityInfoType">
<xs:attribute name="quality ranking" type="xs:unsignedByte"
se="required"/>
<xs:attribute name="view 1dc" type="omaf:ViewType"
se="optional"/>
<xs:attribute name="0fig width" type="xs:unsignedShort"
se="optional"/>
<xs:attribute mame="orig height" type="xs:unsignedShort"
se="optional"/>
<xs:attribute-+name="left offset" type="xs:unsignedShort"
se="optional"/>
<xs:atfgribute name="top offset" type="xs:unsignedShort"
se="optional"/>
<xsiattribute name="region width" type="xs:unsignedShort"
se="optional"/>
<%s:attribute name="region height" type="xs:unsignedShort"
se="optional />
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xspedmplexType>
<xs:8dwpleType name="QualityType">
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="15"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="ViewType">
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>
</xs:restriction>
</xs:simpleType>
</xs:schema>

=

=
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8.3.7 Signalling of fisheye omnidirectional video

A SupplementalProperty element with a @schemeIdUri attribute equal to
"urn:mpeg:mpegl:omaf:2017: fomv" is referred to as a fisheye omnidirectional video (FOMV) descriptor.

At most one FOMV descriptor may be present at adaptation set level. An FOMV descriptor shall not be present at
MPD or representation level.

The FOMV descriptor indicates that each Representation carries a fisheye omnidirectional video track containing
Tich W OmuaiZld R The Qxzo 113 attribute of the EQM\L r]ncrripfnv shall not hao prncnhf The FOMV

escriptor shall include an omaf:@view dimension idc attribute whose value shall be as specified in Table
4.

N QD

Table 24 — Semantics of omaf: @view_dimension_idc attributé

Attribute for Use Data type Description
FOMV
descriptor
maf:@view_ M omaf:vie | Has the same semantics as the view dimension idc syntax eldment (as
imension_i wDIdcTyp | specified in subclafise 6.2.2) of the
c e FisheyeVideoEssentialInfdéStruct () syntax  structure |[in the

FisheyeOmniVideoBox inthe-tracks carried in the representations of this
adaptation set.

For ISO Base Media File Format Segments, view dimension_ idc| shall be
equal to view dimension idc in FisheyeVideoEssentialInfoBox in
sample entries of the Initialization Segment.

=

he data type for the attribute shall be as defined\in the XML schema. An XML schema for fisheye omnidirectional
ideo signalling shall be as shown below. The-schema shall be represented in an XML schema that has ngmespace
yrn:mpeg:mpegl:omaf:2017 and is specified as follows:

<

<?xml version="1.0" entoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:omaf:2017"
xmlns:omaf="ydrh:mpeg:mpegl:omaf:2017"
elementFormDefault="qualified">
<xs:attribute name="view dimension idc" type="omaf:viewDIdcType"/>
<xs:simpdeType name="viewDIdcType">
wxSiTrestriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="7"/>
</xs:restriction>
</xs:simpleType>
</%s:schema>

.4 Carriage of images

8.4.1 General

An Adaptation Set with media content component type described by the attribute @contentType="image"
defines an Image Adaptation Set. An Image Adaptation Set contains alternate Representations, i.e. only one
Representation within an Adaptation Set is expected to be presented at a time. Each Representation contained in
one Image Adaptation Set contains one and only one image and is referred as an Image Representation. The
Representations in an Image Adaptation Set are considered to be perceptually interchangeable.
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The value of @mimeType attribute present or inferred for each Image Representation shall start with the type
"image".

NOT The subtype part of the value of @mimeType can take any values specified in the link
http://www.iana.org/assignments/media-types/media-types.xhtml#image.

8.4.2 Format and constraints for Segments

An Image Representation shall consist of only one Self-Initializating Media Segment and shall not consist of any
other Se§ments. Thus, the Media Segment 1tsell conforms to the media type as specified 1 the Gmimelype
attributeffor this Representation.

When |[the SegmentBase element is used for describing the Segment Information,
SegmentBase.Initialization element shall not be present.

When fhe SegmentList element 1is wused for describing the Segment ~'Information, the
SegmentList.Initialization element shall not be present.

When the SegmentTemplate element is wused for describing the Segment Information, the
SegmentTemplate.Initialization element and the SegmentTemplateRiriitialization attribute
shall not pe present.

8.5 SH MPD descriptors for omnidirectional media‘in the namespace
"urn:mpeqg:mpegl:omaf:2020"

8.5.1 XML namespace and schema

A numbef of XML elements and attributes are defined in‘subclauses 8.5.2 to 8.5.7. These XML elements are defined
in a sepdrate namespace "urn:mpeg:mpegl:omaf:2020". These are specified in the schema documents in
each sulbiclause where a new MPD descriptor(s), element(s) or attribute(s) are specified. The namespade
designatgr "xs:" shall correspond to namespace-http://www.w3.0rg/2001/XMLSchema as defined in W3[C
XML Sch¢ma Part 1. Items in the "Data type"column of tables in subclauses 8.5.2 to 8.5.7 use datatypes defined in
W3C XML Schema Part 2 and shall have the meaning as defined in W3C XML Schema Part 2.

8.5.2 Signalling of association

A SupplementalPropéerty element with a @schemeIdUri attribute equal tlo
"urn:mpeqg:mpegl:omafv2020:assoc" isreferred to as an association descriptor.

One or more assogiation descriptors may be present at adaptation set level, representation level, preselectio
level.

=]

An assoclation descriptor included inside an AdaptationSet, Representation or Preselection elemerjt

indicates-thattheparentetementof thiselenrent’sdescriptor{itre—adaptation—set/representation/presetection
element) is associated with one or more elements in the MPD indicated by the XPath query in the
omaf2:Association element and the association type signalled by omaf2:Q@associationKindList. The
syntax of XPath strings used shall be as specified in W3C XPath 2.0.

The @value attribute of the association descriptor shall not be present. The association descriptor shall include
one or more Association elements with attribute as specified in Table 25.
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Elements and Use Data type Description
attributes for
association
descriptor
Association 0.N omaf2:As | Element which specifies a list of XPath query string(s) which are
sociatio | evaluated to determine the elements (including certain values for their
nType attributes) that are associated with the parent element of this
Association element’s descriptor. The XPath query shall evaluate to
one or more elements.
Association@asso M omaf2: Values in this list specify the kind of association between the parent
cfationKindList 1listOfAs | element of this Association element’s descriptor and the glements it
sociatio | jsassociated with.
nKindVal
ues If this list includes a single entry then_the<~parent element of this
Association element’s descriptor is agsociated collectively yvith all the
elements resulting from evaluation of-all XPath queries signalled in this
Association element with the Kind”of association indicated by this
attribute.
If this list includes multiple.éntries then the number of entrieq in the list
shall be equal to the number of entries in the list signalled in this
attribute’s Association-element. In this case the parent elenjent of this
Association element’s descriptor is associated with the glement(s)
specified by corrésponding collocated XPath query in the Assgpciation
element individually (if the XPath query results in a single element) or
collectivelyfifithe XPath query results in multiple elements with the type
of association indicated by the collocated value in this attribute
Thhe data types for various elements and attributesshall be as defined in the XML schema. An XML schenia for this
shall be as shown below. The schema shall be represented in an XML schema that has namespace
yrn:mpeqg:mpegl:omaf:2020 and is specified as follows:
<?xml version="1.0" encoding="UTF-8"?2>
<xs:schema xmlns:xsz"http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:omaf:2020"
xmlns:omaf="urn:mpeg:mpegl:omaf:2017"
xmlns:omaf2="lurn:mpeg:mpegl:omaf:2020"
elementFérmbefault="qualified">
<xs:elément name="Association" type="omaf2:AssociationType"/>
<xs:gimpleType name="listOfAssociationValues">
{Xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:string"/>
</xs:simpleType>
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
JLllltJlCTYLJC uanlc*"F/‘CTyyc"
<xs:restriction base="xs:string"/>
</xs:simpleType>
<xs:simpleType name="1listOfAssociationKindValues">
<xs:restriction>
<xs:simpleType>
<xs:list itemType="omaf2:FCCType"/>
</xs:simpleType>
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="AssociationType">
<xs:simpleContent>
<xs:extension base="omaf2:1listOfAssociationValues">
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<xs:attribute name="associationKindList"

type="omaf2:1istOfAssociationKindValues" use="required"/>

<xs:anyAttribute processContents="skip"/>
</xs:extension>
</xs:simpleContent>

</xs:complexType>
</xs:schema>

8.5.3 Signalling of viewpoints

In DASH MPD,
"urn:mpeg:mpegl:omaf:2020:vwpt" is referred to as a viewpoint information (VWPT) descriptor.

Zero or more VWPT descriptors may be present at adaptation set level and no VWPT descriptor shall beé)present 3
any other level. When no Adaptation Set in the Media Presentation contains a VWPT descriptor, the Medi
Presentation is inferred to be contain only one viewpoint.

The VWHT descriptor indicates the viewpoint the Adaptation Set belongs to.

An Imagq Adaptation Set having a viewpoint information (VWPT) descriptor carries a-viewpoint that is an image.

The VWHT descriptor shall include an @value attribute and a ViewPointInfo.element with its sub-elements

a

Viewpoint

and attributes as specified in Table 26.

Table 26 — Semantics of elements and attributes of the VWPT descriptor

element with a @schemeIdUri attribute  equal - to

[SS=Y

Elements{and Use | Datatype Description
attributes for
VWPT descriptor
@value M xs:string Specifies the viewpoint ID of the viewpoint. The value is a string that contair}s
a base-10 jnteger representation of a viewpoint ID that shall be equal to the
viewpoInt id value of a viewpoint group entity grouping.
ViewPointInfo 1 omaf2:View | Container element whose sub-elements and attributes provide information
PointInfoT | about the viewpoint.
ype
ViewPoihtInfo@ 0 xs:stping This attribute specifies a string that provides human readable label for the
label viewpoint.
ViewPointInfo. 1 omat2:View | The attributes of this element specify the position information for the
Position pointPosit viewpoint.
ionType
ViewPoiptInfo. 0 xs:int Specifies the X position of the viewpoint, in units of 10-! millimetres, in 3D
Position@x space, relative to the common reference coordinate system.
If position of the viewpoint is dynamic, this attribute specifies the initial
sdawnpoint ¥ nocition for thic viauwmnaint Othorazica thic attributa cnacifioc tHe
P P P 3 7 P
static viewpoint X position.
When ViewPointInfo.Position is present but
ViewPointInfo.Position@x is not present,
ViewPointInfo.Position@x isinferred to be equal to zero.
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Elements and
attributes for
VWPT descriptor

Use

Data type

Description

ViewPointInfo.
Position@y

Xs:int

Specifies the Y position of the viewpoint, in units of 10-! millimetres, in 3D
space, relative to the common reference coordinate system.

If position of the viewpoint is dynamic, this attribute specifies the initial
viewpoint Y position for this viewpoint. Otherwise, this attribute specifies the
static viewpoint Y position.

When ViewPointInfo.Position is
ViewPointInfo.Position(@y is not
ViewPointInfo.Position@y is inferred to be equal tozero.

present but
present,

iewPointInfo.
osition@z

o<

Xs:int

Specifies the Z position of the viewpoint, in units of-10-+millimefres, in 3D
space, relative to the common reference coordinate systeém.

If position of the viewpoint is dynamic, thisyattribute specifies [the initial
viewpoint Z position for this viewpoint. OtherwiSe, this attribute specifies the
static viewpoint Z position.

When ViewPointInfo.Position is
ViewPointInfo.Position@z is not
ViewPointInfo.Position@z s inferred to be equal to zero.

present but
present,

<

iewPointInfod
nitialViewpoi
nft

[y

xs:boolean

If equal to true this attribute specifies that this viewpoint is fhe initial
viewpoint that should be‘used out of all the viewpoints in the current Period.

If equal to false this.attribute specifies that this viewpoint is not|the initial
viewpoint in the current Period.

In a Reriod at most one viewpoint shalll have
ViewPointInfo@initialViewpoint equal to true. When no vigwpoint in
a Period has ViewPointInfo@initialViewpoint equal to ftrue or if
ViewPointInfo@initialViewpoint is not present then the initial
viewpoint is specified by the associated initial viewpoint | metadata
representation.

It should be avoided that a viewpoint is indicated as the initial viewpoint but
not the main role.

iewPointInfo.
psPosition

O <

0.1

omaf2:View
pointGpsPo
sitionType

The attributes of this element specify the GPS position informatipn for the
viewpoint.

iewPointInfo.
psPosition@l§
gitude

6 <

=}

omaf2:Long
itudeRange

Indicates the longitude of the geolocation of the viewpoint in unjits of 2-23
degrees. The value shall be in range of -180 * 223 to 180 * 223 - 1 inclusive.
Positive values represent eastern longitude and negative values |represent
western longitude.

If position of the viewpoint is dynamic, this attribute specifies [the initial
viewpoint GPS position longitude of the geolocation for this yiewpoint.
Otherwise, this attribute specifies the static viewpoint GPS position| longitude

oI the geolocation.

ViewPointInfo.
GpsPosition@la
titude

omaf2:Lati
tudeRange

Indicates the latitude of the geolocation of the viewpoint in units of 2-23
degrees. The value shall be in range of -90 * 223 to 90 * 223 - 1, inclusive.
Positive value represents northern latitude and negative value represents
southern latitude.

If position of the viewpoint is dynamic, this attribute specifies the initial
viewpoint GPS position latitude of the geolocation for this viewpoint.
Otherwise, this attribute specifies the static viewpoint GPS position latitude of
the geolocation.c
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Elements and
attributes for
VWPT descriptor

Use

Data type

Description

ViewPointInfo.
GpsPosition@al
titude

Xs:int

Indicates the altitude of the geolocation of the viewpoint in units of
millimetres above the WGS 84 reference ellipsoid.

NOTE1 The WGS 84 reference ellipsoid is specified in the EPSG:4326
database.]

If position of the viewpoint is dynamic, this attribute specifies the initial

viewpoint GPS position altitude of the geolocation for this viewpeint.
Otherwise, this attribute specifies the static viewpoint GPS position altittide’¢f
the geolocation.

ViewPoiphtInfo.
GeomagneticInf

0.1

omaf2:View
pointGeoma
gneticInfo
Type

The attributes of this element specify the relation between this viewpoint
common reference coordinate system relative to geomagnetie-North directior).

w

ViewPointInfo.GeomagneticInfo shall be presént for at most one
viewpoint in each viewpoint group.

ViewPoiptInfo.
GeomagneticInf
olyaw

omaf:Range
1

Specifies the yaw of the rotation angle of X, Y, Z.ax€s’of the common referende
coordinate system relative to the geomagneti¢ North direction, in units of 2-16
degrees. The value shall be in the range of £180* 216 to 180 *216 - 1, inclusiv.
When ViewPointInfo.GeomagneticInfo is present an{d
ViewPointInfo.GeomagneticInfolyaw is not present it is inferred fo
be equal to 0.

If position of the viewpoint is dynamic, this attribute specifies the initial yaw
of the rotation angle of the geolocation relative to geomagnetic North direction
for this viewpoint. Otherwise, this attribute specifies the static viewpoint yaw
rotation angle relativeto-geomagnetic North direction.

ViewPoiptInfo.
GeomagneticInf
o@pitch

omaf :Range
2

Specifies the pitch.of the rotation angle of X, Y, Z axes of the common referende
coordinate system relative to the geomagnetic North direction, in units of 2-16
degrees.The\value shall be in the range of -90 * 216 to 90 * 216, inclusiv.
When ViewPointInfo.GeomagneticInfo is present an{d
ViewPointInfo.GeomagneticInfolpitch is not present it is inferred
tg berequal to 0.

=

If position of the viewpoint is dynamic, this attribute specifies the initial pitg
of the rotation angle of the geolocation relative to geomagnetic North directio
for this viewpoint. Otherwise, this attribute specifies the static viewpoint pitg
rotation angle relative to geomagnetic North direction.

==

ViewPoiptInfo.
GeomagneticInf
o@roll

omaf :Range
1

Specifies the roll of the rotation angle of X, Y, Z axes of the common refereng
coordinate system relative to the geomagnetic North direction, in units of 2-
degrees.The value shall be in the range of -180 * 216 to 180 * 216 — 1, inclusiv.
When ViewPointInfo.GeomagneticInfo is present an(d
ViewPointInfo.GeomagneticInfolroll isnot presentitis inferred o
be equal to 0.

o @

If position of the viewpoint is dynamic, this attribute specifies the initial roll ¢f

£l ot 1 £ il 1 3 lads rs fio N 73 = H '
the-rotationangle-ef-the-geolocationrelative-to-geomagnetie North-direetion
for this viewpoint. Otherwise, this attribute specifies the static viewpoint roll
rotation angle relative to geomagnetic North direction.

ViewpointInfo.
GroupInfo

omaf2:View
pointGroup
InfoType

The attributes of this element specify the viewpoint group information for the
viewpoint. If viewpoint group information for a viewpoint is dynamic, this
element and its attributes specify the initial viewpoint group information for
this viewpoint. Otherwise, this element and its attributes specify the static
viewpoint group information for this viewpoint.

182
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Elements and Use | Data type Description
attributes for
VWPT descriptor
ViewPointInfo. M xs:unsigne | This attribute specifies the identifier of a viewpoint group that this viewpoint
GroupInfolgrou dByte belongs to.
pld
ViewpointInfo. 0 xs:string This attribute specifies a string that provides a description of the viewpoint
GroupInfolgrou group identified by ViewPointInfo.GroupInfol@groupId. Absence of
Beseription thisatrtbute tdtcates tat te VieEwpoiIt group does 1ot Tave a gescription
but is identified by the ViewPointInfo.GroupInfolgroupdd attribute.
ViiewpointInfo. 0.N | omaf2:View | The elements and attributes of this element specify the viewpoint|switching
SwitchingInfo pointSwitc | listinformation
hInfoType
ViiewpointInfo. 0.1 | omaf2:View | The elements and attributes of this element specify the viewpoint|switching
Z:itchinglnfo . pointSwitc region information
itchRegion hRegionTyp
e
ViiewpointInfo. M omafZ:rest | This attribute specifies the regiohtype. Value equal to 0 specifigs that the
j:itchinglnfo. DatType viewpoint switch region is pésitioned on the viewport. Value gqual to 1
itchRegion@r specifies that the viewpoint switch region is positioned on the sphere as a
ggionType sphere region. Value equal‘to 2 specifies that the viewpoint switcl} region is
specified by an overlay-Value equal to 3 is reserved.
ViiewpointInfo. 0.1 | omaf2:View | This element and its.attributes specify information about viewpoint $witch
gzitchinglnfo . pointRelat | region positioned on the viewport. ViewpointInfo.SwitchingInfo.VpRelative
itchRegion.V iveType shall be presenf-only when
PRelative ViewpointInfo.SwitchingInfo.switchRegion@regionType is
equal tp;0
ViiewpointInfo. M xs:unsigne | This attribute specifies the left corner of the viewpoint switch regipn, placed
itchingInfo. dIshort on-the viewport in percent relative to the width of the viewport |n units of
itchRegion.V 100% + 216 in the range of 0 (indicating 0%), inclusive, up to but|excluding
elative@rect 65536 (that indicates 100%).
eftPct
iewpointInfo. M xssunsigne | This attribute specifies the top corner of the viewpoint switch regipn, placed
itchingInfo. d¥short on the viewport in percent relative to the height of the viewport |n units of
itchRegion.V 100% =+ 216 in the range of 0 (indicating 0%), inclusive, up to but|excluding
elative@rect 65536 (that indicates 100%).
opPct
iewpointInfd, M xs:unsigne | This attribute specifies the width of the viewpoint switch region, plaked on the
itchingInfo. dIShort viewport in percent relative to the width of the viewport i units of
itchRegion.V 100% =+ 216 in the range of 1 (indicating 0%), inclusive, up to but|excluding
PRelativelrect 65536 (that indicates 100%).
WidthRct
“' J-c"yVJ.-*‘tI*‘fV' I‘V‘I De UllDJ.-\jll Tllib ditl i‘uuu: prLifiUb L}lU llUigllL Ur L‘llU ViUWpUillL bVViLLIl lUgiUll, placed on

SwitchingInfo. dIShort the viewport in percent relative to the height of the viewport in units of
SwitchRegion.V 100% + 216 in the range of 1 (indicating 0%), inclusive, up to but excluding
pRelativelrect 65536 (that indicates 100%).

HeightPct
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Elements and Use | Data type Description

attributes for

VWPT descriptor

ViewpointInfo. 0.1 | omaf2:Sphe | This element and its attributes specify the specific viewport specified by

SwitchingInfo. reRegionSt | sphere regions structure that shall be used after transitioning to the new

SwitchRegion.S ructType viewpoint.

phereRegion
ViewpointInfo.SwitchingInfo.SwitchRegion.SphereRegion
shall be present only when
ViewpointInfo. SwitchinglInfo, switchRegion@regionType S
equal to 1.

ViewpointInfo. M omaf:Range | Centre point azimuth orientation

SwitchihgInfo. 1

SwitchRegion.S

phereRegion@ce

ntreAzifjnuth

ViewpointInfo. M omaf:Range | Centre point elevation orientation

SwitchihgInfo. 2

SwitchRegion.S

phereRegion(ce

ntreElefation

ViewpointInfo. 0 omaf:Range [ Tilt angle of the switch region on the unit sphere.

SwitchihgInfo. 1

SwitchRegion.S When absent, the value is '0'.

phereRegion@ce

ntreTilfE

ViewpointInfo. 0 omaf:HRang | The azimuth range ofithe switch region on the unit sphere.

SwitchipgInfo. e

SwitchRegion.S When absent, the'value is the maximum value of the corresponding data type

phereRegion@az

imuthRahge

ViewpoiptInfo. 0 omaf:VRang | Theelevation range of the switch region on the unit sphere.

SwitchihgInfo. e

SwitchRggion.$S When absent, the value is the maximum value of the corresponding data type

phereRegion@el

evationRange

ViewpointInfo. M xszunsigne | The geometric objects that define the region boundary

SwitchipgInfo. dByte

SwitchRegion. S "0" specifies that the region is specified by four great circles as shown in

phereRegion@sh Figure 19.

apeType
"1" specifies that the region is specified by two yaw circles and two pitdgh
circles as illustrated in Figure 20.
The specifics of calculating the circles are specified in subclause 7.5/6
ViewpointInfo.SwitchingInfo.SwitchRegion.SphereRegion(s|
1ld.l-)CT PT ib L{DUd adS tllU Dlldpl‘; ty}JU va}uc VV}].I:II dl.l})lyllls bu'uk,laubc 7.5.() to
the semantics of the SphereRegionStruct (rangelncluded, 0) specifying
the viewpoint switch region where syntax element values of the
SphereRegionStruct (rangelncluded, 0) are populated by the respective
syntax element values of
ViewpointInfo.SwitchingInfo.SwitchRegion.SphereRegion
and rangelncluded is set equal to 0 if @azimuthRange and
@elevationRange are absent and set equal to 1 otherwise.
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Elements and Use | Data type Description
attributes for
VWPT descriptor
ViewpointInfo. 0 xs:unsigne | When present, this attribute specifies the overlay_id of the overlay that
SwitchingInfo. dsShort specifies the viewpoint switch region.
SwitchRegion@r ViewpointInfo.SwitchingInfol@refOverlayId shall be present only
efOverlayld when ViewpointInfo.SwitchingInfo.switchRegionfregionType
is equal to 2.
Viewpointinfe M tring tdentifier of ted by
itchingInfo. ViewpointInfo.SwitchingInfo.SwitchRegion
itchRegion@i
d
ViiewpointInfo. CM | xs:string @id of an Adaptation Set to be played back next as a fesponse to selecting the
gzitf—‘hinglnfo. switch region. The identified Adaptation Set shall-he present in the Period
itchRegion@r identified by
goion ViewpointInfo.SwitchingInfo.SwitchRegion@period
NOTE 2 There can be multiple Adaptdtion Sets belonging to |the same
destination viewpoint. An OMAF player,can conclude the viewpoint ]D value of
the destination viewpoint from the VWPT descriptor of the Adagtation Set
pointed to by
ViewpointInfo.SwitchingInfo.SwitchRegion@region. This
viewpoint ID value may bésearched from all the VWPT descriptors|to find all
the Adaptation Sets of the destination viewpoint. If the Adaptation Set pointed
to by ViewpointInfo.SwitchingInfo.SwitchRegion@reffion has
alternative Adaptation Sets representing the same destination vieyvpoint, an
OMAF player could select any indicated alternative to be played back next as a
response to seléecting the switch region.
ViiewpointInfo. M xs:string @id of the'Period to be played back next as a response to selecting fhe switch
zxitChinglnfo. region\(may not be the next Period in the MPD)
itchRegion@p
griod
ViiewpointInfo. 0 xs:stringN"| A label associated with the switch region specified by
zxitchinglnfo. ViewpointInfo.SwitchingInfo.SwitchRegion
itchRegion@l
gbel
When ViewpointInfo.SwitchingInfo.switchRegion@regionType is equal to 1, the alue of
interpolate for the sphere region structure specified by
ViewpointInfe” SwitchingInfo.SwitchRegion.SphereRegion isinferred to be equalto 0.
If the viewpeoint is associated with a timed metadata Representation carrying a timed metadata track with sample
entrytype 'dyvp', the position of the viewpoint is dynamic. Otherwise, the position of the viewpoint ig static. In
the>former case, the dynamic position of the viewpoint is signalled in the associated timed metadata
Representationrcarryingatimed-metadatatrackwith-sampleentrytypetdyvp-

The data types for various elements and attributes shall be as defined in the XML schema. An XML schema for this
shall be as shown below. The schema shall be represented in an XML schema that has namespace
urn:mpeqg:mpegl:omaf:2020 and is specified as follows:

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:omaf:2020"
xmlns:omaf="urn:mpeg:mpegl:omaf:2017"
xmlns:omaf2="urn:mpeg:mpegl:omaf:2020"
elementFormDefault="qualified">
<xs:import namespace="urn:mpeg:mpegl:omaf:2017"
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schemaLocation="OMAFV1.xsd"/>
<xs:element name="ViewpointInfo" type="omaf2:ViewpointInfoType"/>
<xs:complexType name="ViewpointInfoType">
<xs:sequence>
<xs:element name="Position" type="omaf2:ViewpointPositionType"
minOccurs="1" maxOccurs="1"/>
<xs:element name="GpsPosition"
type="omaf2:ViewpointGpsPositionType" minOccurs="0" maxOccurs="1"/>
<xs:element name="GeomagneticInfo"
type="omaf2:ViewpointGeomagneticInfoType" minOccurs="0" maxOccurs="1"/>
<xs:element name="GroupInfo" type="omaf2:ViewpointGroupInfoType"
IlillUk,L,uL = 1 MMdXUCCULS= 1
<xs:element name="SwitchingInfo"
fype="omaf2:ViewpointSwitchInfoType" minOccurs="0" maxOccurs="unbounded"/>
<xs:any namespace="##other" processContents="lax" minOccurs="0"
MmaxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="label" type="xs:string" use="optional"./>
<xs:attribute name="initialViewpoint" type="xs:boolean" @mse="optional"|/>
<xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:complexType name="ViewpointPositionType">
<xs:attribute name="x" type="xs:int" use="optional" default="0"/>
<xs:attribute name="y" type="xs:int" use="optional~default="0"/>
<xs:attribute name="z" type="xs:int" use="optionall~default="0"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
<xs:complexType name="ViewpointGpsPositionType"¥
<xs:attribute name="longitude" type="omaf2:LongitudeRange"
yse="required"/>
<xs:attribute name="latitude" type="om@af2:LatitudeRange"
yse="required"/>
<xs:attribute name="altitude" typesixs:int" use="required"/>
<xs:anyAttribute namespace="##oth&r" processContents="lax"/>
</xs:complexType>
<xs:complexType name="ViewpointGeomagneticInfoType">
<xs:attribute name="yaw" type="omaf:Rangel" use="optional"
default="0"/>
<xs:attribute name="pitdh" type="omaf:Range2" use="optional"
dqefault="0"/>
<xs:attribute name="roll" type="omaf:Rangel" use="optional"
dqefault="0"/>
<xs:anyAttribute\namespace="##other" processContents="lax"/>
</xs:complexType>
<xs:complexType~name="ViewpointGroupInfoType">
<xs:attrilpute name="groupld" type="xs:unsignedByte" use="required" />
<xs:attribute name="groupDescription" type="xs:string" use="optional"/>
<xs:amyAftribute namespace="##other" processContents="lax"/>
</xs:complexType>
<xs:simpleType name="LatitudeRange">
£xs:restriction base="xs:int">
<xs:minInclusive value="-754974720"/>
<xs:maxInclusive value="754974719"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="LongitudeRange">
<xs:restriction base="xs:int">
<xs:minInclusive value="-1509949440"/>
<xs:maxInclusive value="1509949439"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="ViewpointSwitchInfoType">
<xs:sequence>
<xs:element name="SwitchRegion"
type="omaf2:ViewpointSwitchRegionType" minOccurs="0" maxOccurs="1"/>
<xs:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
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<xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:simpleType name="restDatType">
<xs:restriction base="xs:byte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>
</xs:restriction>
</xs:simpleType>
<xs:complexType name="ViewpointSwitchRegionType">
<xs:sequence>
<xs:element name="VpRelative" type="omaf2:ViewpointRelativeType"
mImoTTurs— 0t maxoOTTUr s>t
<xs:element name="SphereRegion" type="omaf2:SphereRegionStructType"
minOccurs="0" maxOccurs="1"/>
<xs:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="regionType" type="omaf2:restDatType"
use="required"/>
<xs:attribute name="refOverlayId" type="xs:unsignedShort"
use="optional"/>
<xs:attribute name="id" type="xs:string" use="reduired"/>
<xs:attribute name="region" type="xs:string" uses'optional"/>
<xs:attribute name="period" type="xs:string",use="required"/>
<xs:attribute name="label" type="xs:string “use="optional"/>
<xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:complexType name="ViewpointRelativeType™>
<xs:attribute name="rectLeftPct" type="xs:unsignedShort"
use="required"/>
<xs:attribute name="rectTopPct" {type="xs:unsignedShort"
use="required"/>
<xs:attribute name="rectWidthPet" type="xs:unsignedShort"
use="required"/>
<xs:attribute name="rectHeightPct" type="xs:unsignedShort"
use="required"/>
<xs:anyAttribute namegpace="##other" processContents="lax"/>
</xs:complexType>
<xs:complexType name=!l'SphereRegionStructType">
<xs:attribute pame="centreAzimuth" type="omaf:Rangel" use="required"[>
<xs:attribute. name="centreElevation" type="omaf:Range2"
use="required"/>
<xs:attribute name="centreTilt" type="omaf:Rangel" use="required"/>
<xs:attfiblte name="azimuthRange" type="omaf:HRange" use="optional"/
<xs:attribute name="elevationRange" type="omaf:VRange" use="optionall/>
<xgrattribute name="shapeType" type="xs:unsignedByte" use="required"}>
<xsranyAttribute processContents="skip"/>
</xsvcomplexType>
</xs:schema>

8.5.4 Signalling of sub-picture composition identifier and its attributes

Sub:=picture representations carrying sub-picture tracks belonging t

o the same 2D spatial relationship trgck group
SubPicCtompositio d-stegrmattedas a child

element of AdaptationSet element as specified in Table 27.

The SubPicCompositionId element may be present at adaptation set level and shall not be present at any
other level.

An optional attribute omaf2:@noSingleSelection may be present as an attribute of
SubPicCompositionId element.
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Table 27 — Semantics of the SubPicCompositionld element and its attributes

Element Use | Data type Description

SubPicComposit | (0.N | xs: Specifies the identifier of an Adaptation Set that includes sub-picture

ionId unsignedSh | representations carrying sub-picture tracks belonging to the same 2D spatial
ort relationship track group. All Adaptation Sets in a Period that have the same

value of SubPicCompositionId together form a sub-picture composition.

omaf2: 0 s:boolean | When omaf?-SubPicCompositionTd@noSingleSelection ig"true”
SubPicCpmposit it specifies that this Adaptation Set consists of a sub-picture and forms a patt
ionId@npSingle of a sub-picture composition identified by the SubPicCompositionkd

Selectipn value of the parent element of this attribute and which is not intended)to’be

selected alone for a presentation without at least one other Adaptation Set
belonging to the same sub-picture composition identified by the
SubPicCompositionId element that this attribute belongs-to.

When omaf2: SubPicCompositionId@noSingleSellection is "false"
it specifies that this Adaptation Set may or may not be intended to be selected
alone for a presentation without at least one othef\Adaptation Set belonging
the same sub-picture composition identified by-the SubPicCompositionI
element that this attribute belongs to.

[=]

When omaf2:SubPicCompositionfd@noSingleSelection is ng¢t
present, it is inferred to be "false".

The dataftype for the element shall be as defined in the XML schema,JAn XML schema for this element shall be 4
shown [below. The schema shall be represented in,an XML schema that has namespad
urn:mpe¢g:mpegl:omaf:2020 and is specified as follows:

® w»n

?xml version="1.0" encoding="UTF-8"?>
xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:omaf:2020"
xmlns:omaf2="urn:mpeg:mpegl:omaf:2020"
elementFormDefault="qual¥fied">
<xs:element name="SubPicCompdsitionId">
<xs:complexType>
<xs:simpleContent>
<xs:extfension base="xs:unsignedShort">
<kskattribute name="noSingleSelection" type="xs:boolean"/>
</AsYyextension>
</xsilstmpleContent>
</xs:caiplexType>
</xs:element>
/xs:schema%

8.5.5 Signalling of overlays

An EssentialProperty or SupplementalProperty element with a @schemeIdUri attribute equal to
"urn:mpeg:mpegl:omaf:2020:0vly" is referred to as an overlay information (OVLY) descriptor. An
EssentialProperty element shall be used, when the displaying of the overlay is required, i.e. when the player
is not allowed to turn the overlay off.

An OVLY descriptor indicates the overlays in the representation(s) associated with the descriptor.

At most one OVLY descriptor may be present at adaptation set level and no OVLY descriptor shall be present at
any other level.

When a recommended viewport is used as an overlay, an OVLY descriptor shall be present with the Adaptation Set
containing the referred recommended viewport timed metadata track.
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An Image Adaptation Set having an overlay (OVLY) descriptor carries one or more overlay images.

The @value attribute of the OVLY descriptor shall not be present. The OVLY descriptor shall include attributes as

specified in Table 28.

Table 28 — Semantics of the attributes of the OVLY descriptor

hown below. The schema shall be

[%2)

<xs:pesttiction>
<xs5:simpleType>

</xs:simpleType>

</xs:restriction>
</xs:simpleType>

<xs:restriction>
<xs:simpleType>

yrn:mpeg:mpegl:omaf:2020 and is specified as follows:

<?xml version="1.0" encoding="URF-8"?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpegempegl:omaf:2020"
xmlns:omaf="urn:mpeg:mpegl:omaf:2017"
xmlns:omaf2="urn:mpeg:mpegl:omaf:2020"
elementFormDefault=%qualified">
<xs:import nameSpace="urn:mpeg:mpegl:omaf:2017"

schemaLogation="OMAFV1.xsd"/>

<xs:simpleType’ name="1istOfUnsignedShort">

<xs:list itemType="xs:unsignedShort"/>

<xs:minLength value="1"/>

<xs:simpleType name="1istOfUnsignedByte">

<xs:list itemType="xs:unsignedByte"/>

represented in an XML schema that has ng

Elements and Use | Data type Description

Attributes for OVLY

descriptor

@overlaylds omaf:1is | Specifies a whitespace-separated list of overlay IDs'of overlpys as

M tofUnsig | jndicated by overlay id as specified in subclausé 7.14.2| Each
nedshort specified overlay ID shall be unique.

@priority 0 omaf:1is | Indicates a whitespace-separated list of dverlay priorities of overlays
tofUnsig | 55 indicated by overlay priority as specified in subgclause
nedsByte 7.14.3.11. The number of overlay\pridrities shall be the same |as the

number of overlay IDs specified by the @overlayIds attribyte, for
the list of overlays in the“same order as the list of overlay IDs
specified by the QoverdayIds attribute. A value of @prigrity
equal to 255 indicateSdainspecified priority.

The data type for the element shall be as defined in the XML-schema. An XML schema for this element shall be as

imespace

</xs:simpleType>

<xs:minLength value="1"/>

</xs:restriction>
</xs:simpleType>

<xs:attribute name="overlayIds" type="omaf2:1istOfUnsignedShort"

use="required"/>

<xs:attribute name="priority" type="omaf:listOfUnsignedByte" use="optional"/>

</xs:schema>
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8.5.6

Entity to group descriptor

An EssentialProperty or SupplementalProperty element with a @schemeIdUri attribute equal to
"urn:mpeg:mpegl:omaf:2020:etgb" isreferred to as an EntityToGroup descriptor.

One or more EntityToGroup descriptors may be present at period level or at MPD level.

The @value attribute of the EntityToGroup descriptor shall not be present. The EntityToGroup descriptor shall
include one or more EntityGroup elements with attributes and elements specified in Table 29. An

1
f

[¢)

Entity(‘guuy C}Clllcllt CUI1 CD}JUlldD tU all ElltJ’_t TUGJ_ ) u.LJBU \.uuta;ucd ;.ll a GJ. UuUup LJ‘. tBU Uf [=} f;}.C ICV
MetaBogx. EntityGroup@group type carries a four-character code applicable as a grouping type value
EntityToGroupBox.
EntityGrouplgroup type equalto 'oval' specifies a set of Representations of overlays. Eachoverlay in th
set is int¢nded to be presented as a user-switchable alternative for another overlay in the same entity group.
Table 29 — Semantics of the elements and attributes of the EntityToGroup descriptor
Elempnts and Use Data type Description
Attributes for
EntityToGroup
descriptor
EntiftyGroup 1.. omaf2:Entity | Container element which specifies an entity group. Its sub-
N GroupType element and attributes provide information about the entity
group
EntiftyGrouplgro | M dash:FourCCT [ This attribute is a four-character code that identifies the type (i.e.
up_type ype criterfert used to form the entity groups) of the entity grouping.
EotityGroup@group type shall be equal to
grouping type of a single entity group contained in the
Initialization Segment.
EntityGrouplgro [ M xs:unsignedI | This attribute is a non-negative 32-bit integer assigned to the
up_id nt entity group that shall not be equal to any
EntityGroup@group_ id value of any other EntityGroup
element.
EntityGroup@group_ id shall be equal to group id of the
entity group with grouping type equal to
EntityGroup@group type contained in the Initialization
Segment.
EntiftyGroup.Ent | 1 .. omaf2:Entity | The attributes of this element list all the Adaptation Sets and
ityIdList N IdType Representations which belong to this entity group
EntityGroup.Ent | M xs:unsignedlI | Specifies the Adaptation Set ID that belong to the entity group
ityIdList@asid nt
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Elements and Use Data type Description

Attributes for

EntityToGroup

descriptor

EntityGroup.Ent | M dash:StringN | Specifies the Representation ID present in the Adaptation Set

ityIdList@rsid oWhitespaceT | specified by the EntityGroup.EntityIdList@asid which
ype belongs to the entity group

EntityGroup 0 omaf2:1listof [ This attribute is a whitespace-separated list of overlay IDswhich

@ref overlay id UnsignedShor | are user-switchable alternative for another overlay ifi thé syme
t

list. When EntityGrouplgroup type isnot equalto
'oval',EntityGroup@ref overlay idshall notbe
present.

When present, the list EntityGroup@ref overlay idshall
include at least one entry.

The first entry in the list is the\initial overlay that shall be
rendered before any usernteraction or switchable alternatjve
selection.

The whitespace-separated list of overlay IDs shall be identi¢al to
that specified/bythe list of ref overlay id[i] valuesip the
'oval' eitity group with the group_id value equal to
EntityGroup@group id in the Initialization Segment.

7|

he data types for various elements and attributes’shall be as defined in the XML schema. An XML schem
hall be as shown below. The schema shall be represented in an XML schema that has na

rn:mpeqg:mpegl:omaf:2020 and is spécified as follows:

<?xml version="1.0" enceding="UTF-8"?2>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespaces!'urn:mpeg:mpegl:omaf:2020"
xmlns:dash="urnrmpeg:dash:schema:mpd:2011"
xmlns:omaf2="urn:mpeg:mpegl:omaf:2020"
elementFormBefault="qualified">
<xs:import namespace="urn:mpeg:dash:schema:mpd:2011"
schémalocation="DASH-MPD.xsd" />
<xs:import) namespace=" urn:mpeg:mpegl:omaf:2017"
schemalLocation="OMAFV1.xsd"/>
<XsisimpleType name="1listOfUnsignedShort">
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:unsignedShort"/>
</xs:simpleType>
<xs:minLength value="1"/>

</xs:restriction>
</xs:simpleType>
<xs:element name="EntityGroup" type="omaf2:EntityGroupType"/>
<xs:complexType name="EntityGroupType">
<xs:sequence>
<xs:element name="EntityIdList" type="omaf2:EntityIdType"
minOccurs="1"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name=" group type" type="dash:FourCCType"
use="required"/>
<xs:attribute name=" group id" type="xs:unsignedInt"
use="required"/>
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<xs:attribute name="ref overlay id"
type="omaf2:1ist0OfUnsignedShort"
use="optional"/>
<xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:complexType name="EntityIdType">
<xs:attribute name="asid" type="xs:unsignedInt" use="required"/>
<xs:attribute name="rsid" type="dash:StringNoWhitespaceType "
use="required"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>

S . o CIICd

8.5.7 Content component attribute for Representation

=

A Representation element may be extended by the omaf2:@contentComponent attribute-as)specified i
this subclause. Table 30 specifies the semantics of the omaf2: @contentComponent attribute,

Table 30 — Semantics of the @contentComponent attribute in the Representation element

Attribute Use | Datatype Description
omaf2: 0 omaf2: When present, specifies the sét’of all media content components that
@contentComponent listOf are contained in this Representation as a whitespace-separated list of

UnsignedInt | their track ID values

The attribute shall be as defined in the following XML schema:

?xml version="1.0" encoding="UTF-8"72>
xs:schema xmlns:xs="http://www.w3.0%g/2001/XMLSchema"
targetNamespace="urn:mpeg:mpeglromaf:2020"
xmlns:omaf2="urn:mpeg:mpegl yomaf:2020"
attributeFormbDefault="qualified">
<xs:simpleType name="1ist©fUnsignedInt">
<xs:restriction>
<xs:simpleType>
<xs:list/igemType="xs:unsignedInt"/>
</xs:simplelype>
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
<xs:attpibute name="contentComponent" type="omaf2:1istO0OfUnsignedInt"/>
/xs:schema>

8.6 Segment formats

8.6.1 Initialization Segment for OMAF base track

8.6.1.1 General

The Initialization Segment for an OMAF base track shall conform to the Initialization Segment format for the ISO
base media file format, as specified in ISO/IEC 23009-1. The Initialization Segment for an OMAF base track shall

contain:

— Assingle stream header, containing a FileTypeBox and a MovieBox according to subclause 8.6.1.2.
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— Asingle TrackBox for the OMAF base track according to subclause 8.6.1.3.

— A single TrackBox for each OMAF tile track referenced by the OMAF base track according to subclause
8.6.1.4.

8.6.1.2 Stream header

An Initialization Segment shall contain exactly one stream header, with ISOBMFF boxes and nesting, optionality
and ordinality as specified in Table 31.

Table 31 — Stream header

NLO [ NL1 | NL2 | NL3 [ NL4 | NL5 | NL6 | NL7 | NL8 F(;{I;rgat Specification Constraints Degcription
typ 1 ISO/IEC 14496-
12:2022, subclause
4.3
Fither 1 ISO/IEC 14496-
ooV 12:2022,
:nov subclauses 8.2:1
and 8.19.6
mvhd 1 ISO/IEG14496- ISO/IEC 23000-
12:2022) subclause |19:—, subclause
8,22 7.5.1
mvex 1 [SO/IEC 14496-
12:2022, subclause
8.8.1
mehd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause |19:—, subclause
8.8.2 7.5.1
trex 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause |19:—, subclause
8.8.3 7.5.14

4.6.1.3 Track box format for OMAF base track

o~y

n Initialization Segment shall €ontain exactly one TrackBox for the OMAF base track, with ISOBMFF Qoxes and
esting, optionality and ordinality as specified in Table 32.

=

Table 32 — Track box for OMAF base track

NLO | NL1 | NLZ\NL3 | NL4 | NL5 | NL6 | NL7 | NL8 F%tgat Specification Constraints Degcription
trak 1 ISO/IEC 14496-
12:2022, subclause
8.3.1
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NLO |NL1|NL2 [ NL3 | NL4 |NL5|NL6 | NL7 | NL8 F(l’ggat Specification Constraints Description
tkhd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause|19:—, subclause
8.3.2 7.5.4 except that
there are no
constraints beyond
those in ISO/IEC
14496-12 on the
width and
hed-ghfields-and
with the additional
constraint that the
field matrix shall
always be set to
the default values
as defined in
ISO/IEC 14496-12.
tref 1 ISO/IEC 14496- Track
12:2022, subclause references to
8.3.3 OMAF tile
tracks.
mdia 1 ISO/IEC 14496-
12:2022, subclause
8.4.1
mdhd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022;subclause|19:—, subclause
8.4.2 7.5.5
hldr 1 ISO/IEC 14496-
12:2022, subclause
8.4.3
minf 1 ISO/IEC 14496-
12:2022, subclause
8.4.4
vmhd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause|19:—, subclause
12.1.2 7.5.6
dinf 1 ISO/IEC 14496-
12:2022, subclause
8.7.1
dref 1 ISO/IEC 14496-
12:2022, subclause
8.7.2
snim 1 ISO/IEC 14496-
12:2022, subclause
8.7.2
stbl 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause|19:—, subclause
8.5.1 7.5.12
stsd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause|19:—, subclause
852 75.10
stts 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause|19:—, subclause
8.6.1.2 7.5.12
stsc 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause|19:—, subclause
8.7.4 7.5.12
stco 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause|19:—, subclause
8.7.5 7.5.12
stsz 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause|19:—, subclause
8.7.3 7.5.12
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An Initialization Segment shall contain exactly one TrackBox for each OMAF tile track referenced by the OMAF
base track, with ISOBMFF boxes and nesting, optionality and ordinality as specified in Table 33.

Table 33 — Track box for OMAF tile track

NLO | NL1 |NL2 | NL3 | NL4 | NL5 | NL6 | NL7 | NL8 F‘l;régat Specification Constraints Description
trak 4 ISQ/IEC 14496
12:2022, subclause
8.3.1
tkhd 1 ISO/IEC 14496- ISO/IEC 23000+
12:2022, subclause|19:—, subclatise
8.3.2 7.5.4 exceptithat
there are-no
constraints beyond
thosein ISO/IEC
14496-12 on the
width and
height fields and
with the additional
constraint that the
field matrix shall
always be set to
the default values
as defined in
ISO/IEC 14496-12.
mdia 1 ISO/IEC 14496-
12:2022, subclause
8.4.1
mdhd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.4.2 7.5.5
hldr 1 ISO/IEC 14496-
12:2022, subclause
8.4.3
minf 1 ISO/IEC 14496-
12:2022, subclause
8.4.4
vmhd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
12.1.2 7.5.6
dinf 1 ISO/IEC 14496-
12:2022, subclause
8.7.1
dref 1 ISO/IEC 14496-
12:2022, subclause
8.7.2
snim 1 ISO/IEC 14496-
12:2022, subclause
8.7.2
stbl 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.5.1 7.5.12
stsd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.5.2 7.5.10
stts 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.6.1.2 7.5.12
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NLO | NL1 | NL2 | NL3 | NL4 | NL5 | NL6 | NL7 | NL8 F(l);:gat Specification Constraints Description
stsc 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause |19:—, subclause
8.7.4 7.5.12
stss 0/1 |ISO/IEC 14496-  |ISO/IEC 23000-
12:2022, subclause|19:—, subclause
8.6.2 7.5.12
stco 1 ISO/IEC 14496-  |ISO/IEC 23000-
12:2022, subclause|19:—, subclause
Q7 L Lo A il o )
stsz 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause |19:—, subclause
8.7.3 7.5.12
8.6.2 Tile Index Segment
This subglause specifies an Index Segment format for all the OMAF tile tracks associated with the same OMAF bagde
track. Index Segments complying with this subclause are referred to as Tile Index Segments:
In the MPD, Tile Index Segments are indicated in the Representation carrying thec.OMAF base track. Each Tile
Index Segment consists of a SegmentTypeBox and TrackFragmentBoxes for-the OMAF base track and the
OMAF tile tracks referenced by the OMAF base track. Tile Index Segments(function as an index to Tile Data
Segment$ and can be selectively retrieved by an OMAF player, dependingcon the current temporal and spatigl
position during playback.
The Tile [ndex Segment shall contain the ISOBMFF boxes with thetnesting, optionality and ordinality as specified
in Table 34.
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Table 34 — Tile Index Segment

NLO | NL1 | NL2 | NL3 | NL4 |NL5 [ NL6 [ NL7 | NL8 F‘l){ergat Specification Constraints Description
styp 1 ISO/IEC 14496- Shall contain the
12:2022, subclause [brand 'sibm'.
8.16.2
sidx * ISO/IEC 14496-  |All 'sidx' boxes,
12:2022, subclause [when present,
8.16.3 shall precede all
'moof ' and
''mof ' boxes.
peof * Subclause 7.1.4
ither + ISO/IEC 14496-
foot 12:2022,
:nof subclauses 8.8.4
and 8.19.7
mfhd 1 ISO/IEC 14496-
12:2022, subclause
8.8.5
traf + ISO/IEC 14496- sample descript
12:2022, sub¢Tause |ion_index shall
8.8.6 reference a 'snim'
box
tfhd 1 ISO/IEC14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8:87 7.5.16 except that
the base-data-
offset-present flag
may have any
value and the
default-base-is-
moof flag shall be
equal to 0.
tfdt 1 ISO/IEC 14496-
12:2022, subclause
8.8.12
trun 1 ISO/IEC 14496-
12:2022, subclause
8.8.8
NOTE An OMAF player can.resolve the composition timing information from the OMAF base track and does nof need the
cpmposition timing fromrthe-OMAF tile tracks.
8.6.3 Tile Data Segment
This subclause specifies a Media Segment format for an OMAF tile track. Media Segments complying with this
spbclause. are referred to as Tile Data Segments. Tile Data Segments may be used as the segment format of
Representations carrying OMAF tile tracks.

The Tile Data Segment shall contain the ISOBMFF boxes with the nesting, optionality and ordinality as specified in
Table 35.
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Table 35 — Tile Data Segment

NLo | N1 InL2 I N3 I na | NLs | nLe | NL7 | NLs F(;{rergat Specification Constraints Description
styp 1 ISO/IEC 14496- Shall contain the

12:2022, subclause [brand 'imds"'.

8.16.2
imda + ISO/IEC 14496-

12:2022, subclause

8.1.4

9 Omnidirectional media encapsulation and signalling in MMT

9.1 Architecture of MMT delivery in OMAF

Figure 28 depicts the reference architecture for OMAF content delivery over MMT:

;.
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4 3\ E
ADC Generator ;
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Timed/Non-Timed i
( ) VR media in :
MPEG CI/PI MMTP Flow i
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Presentation Information/ E
Signalling i
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) 3 b
< [ mwr Receiving o
- Fi L Entity !
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R A ]

HMD

Current Viewport/HMD Information

Figure 28 — Reference Architecture for OMAF over MMT

The OMAF content may be described in ADC (as defined in ISO/IEC 23008-1:2017, subclause 6.5) to assist the
MMT sending entity during the streaming process. The Presentation Information should contain information to
describe MPUs that are conformant to OMAF to enable appropriate processing by the application.

MMT delivery may use the MMTP protocol over UDP, MMTP/WebSockets/TCP, or another alternative.
The player receives information about the current viewing direction and viewport and the HMD characteristics.

Only a portion of the 360 video is needed at a time depending on the current viewing direction. Field-of-view
streaming (FoV) or alternatively called as view-dependent streaming is used to reduce the bandwidth needs
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during streaming. When MMT is used, view-dependent streaming may be achieved using one of the following two
approaches:

— Client-based approach: the MMT receiving entity may be instructed by the player to select a subset of the
Assets that carry video data covering the current viewport. MMT session control procedures as defined in
ISO/IEC 23008-1 shall be used to request the selected set of Assets from the MMT sending entity. The player
uses the VR application specific signalling message to convey the content coverage and the region-wise
packing information in accordance with the definitions in subclauses 7.5.3, 7.6 and 9.3, to select appropriate
Asset to switch to for view-dependent streaming.

—+ Server-based approach: the MMT receiving entity relies on the MMT sending entity to selectthle correct
subset of Assets that provide video content to cover the current viewport. The receiving entity us¢s the VR
application-specific signalling as described in subclause 9.3 to send information about the current [viewport
to the sending entity.

Annex F contains some MMT signalling examples.

(o)

.2 OMAF signalling in MPEG composition information

=

[MT supports MPEG CI as the Presentation Information that describes thesmedia presentation. In MPEG CI, OMAF
ssets shall be mapped to a to an HTML5 Canvas element instead ,oftan HTML5 video element as shoyn in the
llowing example:

- >

<MediaSync begin="T10M5S" dur="T32M" xefId="canvasl">
<sourcelist componentId="VRvideo'">
<mediaSrc
mimeType="'video/mp4; codecs="encv%ebcs.resv.podv+erpv.hvcl"'>
medial.mp4</mediaSrc>
</sourcelList>
</MediaSync>

The codecs MIME type parameter shalltbe set according to ISO/IEC 14496-12.

—

he user agent should decode the OMAF Asset in the background, e.g. using a hidden HTML5 video element and
ender the omnidirectional mediato the referenced HTML5 Canvas element.

—

sl

or view-dependent media-streaming and playback, the media data should be retrieved using a profocol that
ipports view-dependent’streaming of VR content, such as using MMT with VR specific signalling (see gubclause
9.3). In such case, an MMT session entry point should be used as the mediaSrc element.

%]

(o)

.3 VRapplication-specific MMT signalling

9.3.1 General

MMT, specified in ISO/IEC 23008-1, defines an application-specific signalling message that allows for the delivery
of application-specific information. For the purpose of streaming VR content that is formatted according to the
OMAF specification, a VR specific Asset descriptor, a stereo video Asset descriptor, and a VR application-specific
signalling message are defined. The VR application-specific signalling message shall have an application identifier
with a URN of value of "urn :mpeg:mmt : app:vr:2017" that is specified in ISO/IEC 23008-1.

A new Asset descriptor for OMAF VR formatted content is defined under the name VR Information Asset
descriptor. The VR Information descriptor shall be present in all Assets that carry OMAF formatted content. A
stereo video Asset descriptor is also defined, and shall be present in all Assets that carry OMAF VR formatted
stereoscopic content.
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In the specified VR signalling message, the following set of application message types are defined:

— VRViewDependentSupportQuery: the client uses this command to discover if the server supports view-
dependent streaming

— VRViewDependentSupportResponse: the server replies with an indication of its support capability for view-
dependent streaming.

— VRViewportChangeFeedback: the receiving entity sends an indication of the current viewport to the sending

entity

— VRY
view
stred

The VRV
server-di
client-dri

To supp
recomme

The list of

ewDependentAssetsinformation: upon determining the set of OMAF Assets that match the requeste
port, the sending entity sends this message to inform the client about the new OMAF Assets thatwill b
med to the receiving entity.

ewportChangeFeedback and VRViewDependentAssetsInformation message are used tegether to suppor
iven view-dependent streaming of OMAF Assets. The content selection message is used-to support the

ven view-dependent streaming scenario, respectively.

rt guided rendering, where the renderer follows an indicated Region (©f)Interest, or to follow th
nded viewport timed metadata track of OMAF, the VRROIGuide applicatiommessage type is defined.

f defined application message types is provided in Table 36.

Table 36 — VR application message types

Application Message Type Application Message Name
x01 VRViewDependentSupportQuery
Dx02 VRViewDependentSupportResponse
x03 VRViewportChangeFeedback
x04 VRViewDépendentAssetInformation
Dx05 VRROIGuide
x06 VR3DAudioAssetInformation
x07-0xFF Reserved for future use

9.3.2 MMT signalling

9.3.2.1 | VRInfermation asset descriptor

9.3.2.1.1| CGeneral

[ ="

[

This Asset descriptor is used to inform the receiving entity and the VR application about the content of the current
Asset that carries VR content. The information describes the projection type that is used, how the VR content is
region-wise frame packed, and what areas on the sphere it covers. The indication if content is stereoscopic with
frame packing is provided through a separate Asset descriptor.

9.3.2.1.2

Syntax

The syntax of the VR Information Asset descriptor is shown in Table 37.

200
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Table 37 — VR Information Asset descriptor syntax

Syntax Value No. of bits | Mnemonic
VR_information_descriptor() {

descriptor_tag 16 uimsbf
descriptor length 16 uimsbf
rwfp flag 1 bslbf
srqr_flag 1 bslbf
2dqr flag 1 bslbf
viewingspace_info flag 1 bslpf
viewpoint flag 1 bslpf
reserved 111 3 bslpf

ProjectionFormatStruct ()
InitialViewingOrientationSample ()
ContentCoverageStruct ()

if (rwfp_flag == 1) {
RegionWisePackingStruct ()

}

if (srgr flag == 1) {
SphereRegionQualityRankingStruct ()

}

if (2dgr_flag == 1) {
2DRegionQualityRankingStruct ()

}

if (viewingspace info flag == 1) {
ViewingSpaceStruct ()

}

if (viewpoint flag == 0) {

viewpoint id 32 uimgbf

ViewpointInformationStruct (0,0)

viewpoint label length 8 uimfbf
for (i=0,\.i < viewpoint label length; i++)

viewpoint label byte[i] 8 uimfbf
viewpoint groupdescr length 8 uimsbf

for(i=0; i < viewpoint groupdescr length; i++)
viewpoint group description byte[i] 8 uimgbf

if (switching info present flag) {

for(j=0; j < num_viewpoint switching; j++){

-F'F‘/{-rznc-i{--inn effect F":g &&

transition _effect type == 6) {

transitioneffect scheme uri length[j] 8 uimsbf

for (i=0,;i<transitioneffect scheme uri length[j]; i++)
8 uimsbf
transition effect scheme uri byte[j][i]

transitioneffect scheme value length[j] 8 uimsbf
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Syntax Value No. of bits | Mnemonic

for (i=0; i<transitioneffect_ scheme_value length[j];
i++)

transition effect scheme value byte[j][i]

8 uimsbf

9.3.2.1.3| Semantics

des

des

rwfp flag equal to 1 indicates that region-wise frame packing has beén applied to the content of this Assg
gnd that the RegionWisePackingStruct () that describesifispresent.

srgr flagequalto 1 indicates that sphere region quality information is present.
2dgyr flagequal to 1 indicates that 2D region quality information is present.

viewingspace info flag equal to 1 indiecates that viewing space information as specified by
ViewingSpaceStruct () is present in this VR_information descriptor(].
Viewingspace info flag equal toNO indicates that viewing space information as specified by
ViewingSpaceStruct () is not presentin this VR information descriptor ().
vieypoint flag equal to 0 indicates that content in the corresponding asset contains viewpoil
information corresponding to the viewpoint identifiable by viewpoint id. When viewpoint flaf

is equal to 1, the asset contains only one viewpoint.

ProjectionFormatStruct() provides information on the projection format that is usedgl.

InifialViewingOrientationSample() provides information about the current initial viewing

ContentCoverageStruct() indicates the sphere region(s) covered by the track.

Byte of the descriptor.

riptor tag indicates the type of a descriptor.

ot

riptor length specifies the length in bytes counting from the next/byte after this field to the lag

—+

—t

ProjectionFormatStruct() is identical to the definition in subclause 7.5.2.

grientation¥InitialViewingOrientationSample() is identical to the definition in subclause 7.7.4.

. = o e WS | s h IPTDR | I TR . 1ol e 2 el
Corrtertto CLAdUTOoLLUTL{) IS5 TUTIILILAD LU UIT UTIIIUUIN T SUDtIdUsStT 7.3.9.

RegionWisePackingStruct() indicates that the projected pictures are packed region-wise and require

unpacking prior to rendering, according to the region-wise packing process information as indicated.
RegionWisePackingStruct () isidentical to the definition in subclause 7.5.3.

SphereRegionQualityRankingStruct() indicates a relative quality order of quality ranking sphere
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regions. SphereRegionQualityRankingStruct () isidentical to the definition in subclause 7.8.2.
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2DRegionQualityRankingStruct() indicates a relative quality order of quality ranking 2D regions.

2DRegionQualityRankingStruct () isidentical to the definition in subclause 7.8.3.

ViewingSpaceStruct() indicates viewing space information. ViewingSpaceStruct () is identical to

the definition in subclause 7.14.1.
viewpoint id specifies the identifier of a viewpoint.

ViewpointInformationStruct (0

0) provides information about the viewpoint represented by this

—

.3.2.2 VRViewDepéendentSupportQuery
.3.2.2.1 Syntax

he syntax ofithe VRViewDependentSupportQuery is shown in Table 38.

4

dbth dasS DPCLifiUd ill bu‘UL}dubC 7.12.2.2.

viewpoint label length specifies the length in bytes of the human readable texf labe
viewpoint with identifier specified by viewpoint id.

viewpoint label byte[1i] specifies the i-th UTF-8 character of the viewpoint labelstring.

viewpoint groupdescr length specifies the length in bytes of the humanireadable text lab
description of a viewpoint group for the viewpoint specified by viewpoint’ id.

viewpoint group description byte[i] specifies the i-th UFF-8 character of the descrip
viewpoint group.

transitioneffect scheme uri length[j] specifiesthé length of j-th transition effect sch
element in bytes. transitioneffect scheme ufiVvVliength[j] shall not be equal to
transition_effect_type is equal to 6.

transition effect uri byte[j][i] specifieS the i-th UTF-8 character of the j-th transit
scheme URI. For each j, overall transitien effect scheme URI assembled from conc
transition effect scheme uri byte[j][i] for each i, shall be formatted as an abs
as specified in IETF Internet Standard 66:

transitioneffect scheme valuie length[Jj] specifies the length of j-th transition effec
value element in bytes.

transition effect scheme value byte[j][i] specifies the i-th UTF-8 character of
transition effect schemewalue.

for the

b] for the

tion of a

eme URI
0 when

on effect
htenating
blute URI

[ scheme

the j-th
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Table 38 — VRViewDependentSupportQuery

Syntax Value | No. of bits Mnemonic
Application() {
message_id 16 uimsbf
version 8 uimsbf
length 16 uimsbf

message payload{
application identifier()

if (application identifier ==
"urn:mpeg:mmt:app:vr:2017")
{

app message_type 8 uimsbf

if (app_message type == 0x01) {
hmd_hor resolution 16 nimsbf
hmd ver resolution 16 uimsbf
hmd_hor_fov 32 uimsbf
hmd ver fov 32 uimsbf

}

}
}
}
9.3.2.2.2 Semantics
mesgage idindicates the identifier of the VRViewDependentSupportQuery message.

vVer;y

len

& o

appl

Q

app

hmd

display of the HMD in units of square pixels.

hmd

2-16 degrees. hmd _hor fov shall be in the range of 0 to 360 * 21, inclusive. hmd ver fov shall be iln

4

pginning of the next field to the last-byte of the VRViewDependentSupportQuery message. The value ¢f
lnis field shall not be equal to 0.

pplication to consume the'contents of this message.

ion indicates the version of VRViewDependentSupportQuery message.

[¢)

th indicates the length of VRViewDependentSupportQuery message in bytes, counting from th

ication identifier ifidicates the application identifier as a urn that uniquely identifies the

message_type defines an application-specific message type provided in Table 36.

hor resol@ition and hmd ver resolution provides the horizontal and vertical resolution of thie

—

hor {fov and hmd ver fov provide the horizontal and vertical field of view of the HMD, in units

the fange of0t0 180 * ?16, inclusive

9.3.2.3

9.3.2.3.1

VRViewDependentSupportResponse

Syntax

The syntax of the ViewDependentSupportResponse is shown in Table 39.

204
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Table 39 — VRViewDependentSupportResponse syntax

Syntax Value No. of bits Mnemonic
Application() {
message_id 16 uimsbf
version 8 uimsbf
length 16 uimsbf
message payload{
application identifier ()
if (application identifier ==
"urn:mpeg:mmt:app:vr:2017")
{
app message_type 8 uimsbf
if (app _message type == 0x02) {
view_dependent support 1 bslbf
reserved 1111111 uimsbf
}
}
}
}

9.3.2.3.2 Semantics

of this field shall not be equal to 0.

the sepver:

9.3.2.4 _‘VRViewportChangeFeedback

9.3:2.4.1 General

message id indicates the identifier of the VRViewDependentSupportResponse message.

version indicates the version of VRViewDependentSupportResponse message.

app _message type(dgfines an application-specific message type provided in Table 36.

length indicates the length of VRViewDgpéndentSupportResponse message in bytes, counting [from the
beginning of the next field to the lastbyte of the VRViewDependentSupportResponse message. The value

application identifier indicates the application identifier as a urn that uniquely idengifies the
application to consume the contents of this message.

view dependent) support equal to 1 indicates that view-dependent streaming is supported by the server.
view depé€ndent support equal to 0 indicates that view dependent streaming is not supported by

The MMT VR receiving entity feedbacks the virtual camera direction information periodically or in case of FOV
changing event to the MMT sending entity to inform about the current VR virtual camera direction.

9.3.2.4.2 Syntax

The syntax of the VRViewportChangeFeedback is shown in Table 40.
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Table 40 — VRViewportChangeFeedback

Syntax Value | No. of bits Mnemonic
Application() {
message_id 16 uimsbf
version 8 uimsbf
length 16 uimsbf

message payload{

application identifier()

if (application identifier ==
"urn:mpeg:mmt:app:vr:2017")
{

app message_type 8 uimsbf
if (app_message type == 0x03) {
dirx 16 uimsbf
diry 16 uimsbf
dirz 16 uimsbf
last _processed media_timestamp 64 uimsbf
}
}
}
}
9.3.2.4.3| Semantics
mesgage idindicates the identifier of the VRViewportChangeFeedback message.
versgion indicates the version of VRViewportChangeFeedback message.
length indicates the length of VRViewportChangeFeedback message in bytes, counting from the beginning

app]

d

app |

dir

= 7. V]

ﬂhe next field to the last byte of the VRViewportChangeFeedback message. The value of this field shall ng

e equal to 0.

lication identifier ifidicates the application identifier as a urn that uniquely identifies th
pplication to consume the.cantents of this message.

|message type defines an application-specific message type provided in Table 36.

v, diry, and<«Qir¥z define the x, y, and z component, respectively, of the three-dimensional viewin
lirection unit’vector in a Cartesian coordinate system with (x, y, z) equal to (1, 0, 0) corresponding to th
phere location with (¢, 8) equal to (0, 0). The value of dirx, diry, or dirz shall be in the range of 1
55355 inclusive, where 1 corresponds to -1, 32768 corresponds to 0, and 65535 corresponds to +1.

(s

@ 09

[=]

e

The fields dirx diryv and dirz mavhe calculated nrrnrding to the azimuth o} and elevation O _which mavy

obtained from HMD sensor. Herein, the viewing direction denotes a three-dimensional vector from the
centre of the sphere pointing to a location on the surface of the sphere. An example of specifying dirx,
diry,and dirz is given in Clause F.2.
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last processed media timestamp indicates the presentation timestamp of the last media unit that
has been appended to the decoder buffer. This field is used by the MMT sending entity to determine the
next media unit from the new asset that is sent to the OMAF player. The next media unit is the one with a
timestamp or sequence number immedialy following the indicated timestamp. The MMT sending entity
switches from transmitting the old asset (representing the old viewport) to transmitting the new asset
(representing the new viewport) starting from the following media timestamp, in order to reduce the
delay of receiving the new viewport. This means that the transmitted media data from the new asset may
overlap in media time with already transmitted media data from the old asset. If more than one OMAF

Asset is being delivered, the minimum value shall be used.

[ Ml e

\0

.3.2.5 VRViewDependentAssetInformation
.3.2.5.1 General
his signalling is used to indicate to the receiving entity that MMT packets belonging to themew asset as|specified
y the packet_id will be sent to the receiving entity from the sending entity. Upon receiving this signal| the next
ragment received by the client belongs to the new Asset as indicated by the packet id.,Based on the Asset ID, the
enderer is able to correctly associate the received media with the coverage information and to correctly render
he omnidirectional video using the video texture from the new asset.
.3.2.5.2 Syntax
he syntax of the VRViewDependentAssetinformation is shown in Table41.
Table 41 — VRViewDependentAssetInformation syntax
Syntax Value No. of bits | Mnemonic
Application() {
message_id 16 uimshf
version 8 uimshf
length 16 uimshf
message payload{
application_identifier()
if (application identifier ==
"urn:mpeg:mmt:app:vr:2017")
{
app message_type 8 uimshf
if(app message type == 0x04) {
reserverd 1111 8 bslb
1111'
packet_id 16 uimshf
ContentCoverageStruct ()
}
}
}
}
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9.3.2.5.3 Semantics

message id indicates the identifier of the VRViewDependentAssetInformation message.

version indicates the version of VRViewDependentAssetInformation message.

length indicates the length of VRViewDependentAssetinformation message in bytes, counting from the

application identifier indicates the application identifier as a urn that uniquely identifies' thie

app |message_type defines an application-specific message type provided in Table 36.

packet id indicates the packet.id that is associated with the OMAF Asset. This field-is' passed to th

ContentCoverageStruct () indicates the sphere region(s) A “Covered by the conten.

9.3.2.6

9.3.2.6.1f General
MMT sending entity sends VRROIGuide message to guide whatto display from the delivered entire video contenf.
If the MMT receiving entity receives the media data ofithe entire video, only the region specified by the
VRROIGUide message shall be presented.
9.3.2.6.2| Syntax

The syntax of VRROIGuide message is defined in Table 42.

beginning of the next field to the last byte of the VRViewDependentAssetIinformation message. The value
of this field shall not be equal to 0.

application to consume the contents of this message.

5 o

lenderer to indicate the Asset ID of the asset that is currently being received and played in high resolutio
ﬁ—?sed on the Asset ID, the renderer is able to determine the coverage information of the video textun
at corresponds to the current Asset.

[¢)

ontentCoverageStruct() is identical to the definition in subclause7.5.5.

VRROIGuide

Table 42 — VRROIGuide syntax

Syntax Value Nl:)i.t:f Mnemonic
Application() {
message_id 16 uimsbf
version 8 uimsbf
length 16 uimsbf
messade payload{
application_identifier()
2 f (o] o £ o a—adaont 1 £ =
if{opplication—ddentifiex
"urn:mpeg:mmt:app:vr:2017")
{
app_message_ type 8 uimsbf
if (app_message type == 0x05) {
guide type 1 uimsbf
reserved 1111 7 bslbf
1111
region_type 8 uimsbf
guide region() {
if ((region_ type == 0x01) ||
(region type == 0x03)) {
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Syntax Value Nl:)i.t(s)f Mnemonic
guide shape type 8 uimsbf
SphereRegionStruct (1, 1)

}

else if ((region_ type == 0x02) ||

(region type == 0x04)) {
centre X 16 uimsbf
centre_y 16 uimsbf
width 16 Timpbf
height 16 uimpbf
}

}

guide start 32 uimgbf

guide duration 32 uimpbf

}
}
}

.3.2.6.3 Semantics

message id indicates the identifier of the VRROIGuide mesSage.
version indicates the version of VRROIGuide message:

length indicates the length of VRROIGuide message in bytes, counting from the beginning of the ne
the last byte of the VRROIGuide message. The value of this field shall not be equal to 0.

application identifier indicates~the application identifier as a urn that uniquely iden
application to consume the contents'of this message.

app message type defines afi application-specific message type provided in Table 36.
guide type indicates whether presenting only the guide region specified by guide regionism
If this flag is set to 1; only the guide region should be displayed. If this flag is set to 0, both the gui

and the rest of region may be displayed.

region_ type_defines the type of guide region. The values for this field are specified in Table 43.

Table 43 — Value of region_type

kt field to

tifies the

andatory.
e region

Type Description
0x00 reserved
0x01 centre point of a viewport on sphere
0x02 centre point of a viewport on frame
0x03 viewport on sphere
0x04 viewport on frame

0x05~0xFF | reserved
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guide region specifies the guide region to be displayed. If the value of region type is 0x01 or 0x03,
the guide region is specified as the defintion of SphereRegionStruct () in subclause 7.5.6.

For the SphereRegionStruct (1, 1) when included in the guide region(), interpolate shall
be equal to 0.

guide shape type specifies the shape of the guide region. guide shape type has the same semantics
as shape type specified in clasue 7.7.2.3.

cenfre—x—speciftesthehorizontatcentrepositorrof thegutderegiominpixets:
centre vy specifies the vertical centre positon of the guide region in pixels.
width specifies the width of the guide region in pixels.

height specifies the height of the guide region in pixels.

guidle start indicates the presentation time of media data where the region guide’starts. This field isja
UTC time in NTP format and 32 bits long.

[72)

guidle duration indicates the duration the region guide from the timendicated by guide start.Th
field is expressed in milliseconds.

9.3.2.7 [ Stereo video asset descriptor
9.3.2.7.1] Syntax

The syntax of the Stereo Video Asset descriptor is shown in Table 44.

Table 44 — Stereo video asset descriptor

Syntax Value | No.ofbits | Mnemonic
Stereo_video_descriptor(){
descriptor_tag 16 uimsbf
descriptor length 8 uimsbf

StereoVideoBox ()

9.3.2.7.2 Semantics

des¢riptoxitiag indicates the type of a descriptor.

—

des¢riptor length specifies the length in bytes counting from the next byte after this field to the las
byte/of the descriptor.

StereoVideoBox () provides a copy of the StereovideoBox as defined in ISO/IEC 14496-12.

9.3.2.8 VR3DAudioAssetInformation
9.3.2.8.1 General

The VR3DAudioAssetInformation message shall be conveyed for all Assets that carry OMAF formatted content
compliant to the OMAF 3D audio baseline profile.
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9.3.2.8.2 Syntax

The syntax of VR3DAudioAssetInformation message is defined in Table 45.

Table 45 — VR3DAudioAssetInformation syntax

Syntax Value l\(l)(;. Mnemonic
bits
VR3DAudioAssetInformation () ¢
message_id 16 uithsbf
version 8 uimsbf
length 16 uimsbf
message payload {
application_identifier()
if (application identifier=="urn:mpeg:mmt:app:vr:2017")
{ app_message_type 8 uimsbf
if (app_message type == 0x06) {
number of assets 8 uithsbf
for (i=0; i<number of assets; i++) {
asset_id length 32 uinsbf
for (j=0; j<asset id length; J+£)\/{
asset_id byte 8 uithsbf
}
codec_code 4*8 uimsbf
profile level indication 8 uirpsbf
num_preselections 8 uithsbf
channel configuration 6 uimbsf
multi_ stream info present 1 bglbf
reserved 1' 1 bsglbf
for (j=0;. j<num preselections; j++) {
preselection_id 8 uithbsf
interactivity enabled 1 bslbf
language_present 1 bslbf
accessibility role present 1 bsglbf
label present 1 bglbf
reserved 1111 4 bsglbf
if (language present) {
num_languages_minusl 8 uithbsf
for (k=0; k<num languages minusl+1l;k++)
{ Ianguage_length 8 uimbsf
for (1=0;1< language_ length;l++) {
language_byte 8 uimbsf
}
}
}
if (accessibility role present) ({
for (k=0; k<num languages minusl+1l;k++)
{ accessibility 8 uimbsf
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Syntax Value l\(l)(;l Mnemonic
bits
}
role 8 uimbsf
}
if (label present) {
label length 8 uimbsf
for (k=0; k< label length; k++) {
label data_byte 8 uimbsf
}
}
if (multi stream info present) ({
preselection_aux_ stream_info() Table 47
}
} /* end of for num preselections loop */
if (multi stream info present) ({
multi_stream info() Table 48
}
} /* end of for number of assets loop*/
} /* end of if(app message type == 0x06)*/
}
}
9.3.2.8.3 Semantics

mesgage id indicates the identifier of the VR3DAudioAssetInformation message.

ver
len

mot be equal to 0.

application iden&fifier indicates the application identifier as an urn that uniquely identifies the
dpplication to eohsume the contents of this message.

ion indicates the version of VR3DAudioAssetInformation message.

app |messagg Jtype defines an application-specific message type provided in Table 36.

numbper™of assets specifies the number of audio assets described by this descriptor.

th indicates the length of ¥R3DAudioAssetInformation message in bytes, counting from the beginnin|
of the next field to the last{byte of the VR3DAudioAssetInformation message. The value of this field shal

= 09

asset_id length specifies the length in bytes of the audio asset ID.

asset id byte contains a byte of the audio asset ID.

codec_code specifies the 4-character code for MPEG-H 3D Audio. The value of these four characters shall be
one of 'mhml "' or 'mhm2 ' with a semantic meaning for these codes as specified in ISO/IEC 23008-3.

profile level indication indicates the audio profile and level of the associated preselection and shall
contain an mpegh3daProfilelLevelIndication field as specified in ISO/IEC 23008-3:2022,

subclause 5.3.2.
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num_preselections indicates the number of Preselections that are available within the main stream and
all auxiliary streams. The minimum number of num preselections shall be '1' for the main stream.
For auxiliary streams num preselections shall have the value '0' so that for auxiliary streams no
preselection information is present in the descriptor. This field contains amae numGroupPresets field
as specified in ISO/IEC 23008-3:2022, subclause 15.3.

channel configuration specifies the Channel Configuration and shall have the same value as the
ChannelConfiguration field specified in ISO/IEC 23091-3. Valid values are 1-7,9-12, 14-17 or 19.

MUt Stream tnfo present equat toimdicates that theetements i the Mo tT—stream info ()
structure are present.

preselection_ id identifies the ID of this Preselection. The first preselection in the leop/shall|have the
lowest preselection_id and shall be the default Preselection. This (field indicdtes the
mae GroupPresetID field as specified in ISO/IEC 23008-3:2022, subclause 15:3.

interactivity enabled equal to 1 indicates that that the audio preselectien contains elements with
associated metadata, which enable user interactivity.

language present equal to 1 indicates that language information for'this Preselection is present.

accessibility role present equal to 1 indicates that aCgessibility and role information for this
Preselection is present.

label present equal to 1 indicates that a text label forthis Preselection is present.

num_ languages minusl plus 1 specifies the @umber of languages that are available wifhin this
Preselection. When not present the value of ntun_languages_minus1 shall be inferred to be equalto 0.

language length specifies the length in'bytes of each language supported in the Preselection.|The first
language in the loop (k is equal to,0))shall be the primary language for the Preselection. The remaining
language(s) in the loop (k is not equal to 0) shall indicate the additional language(s) availahle in the
Preselection.

language byte contains a UTF-8 character of the k-th language of the Preselection. The langudge of the
Preselection shall be-given by a language tag as defined by IETF BCP 47. The language indicatdd by this
field should correspond to the information conveyed in mae contentLanguage of the defaplt dialog
element: the mgeGroup which is marked as default in mae switchGroupDefaultGroup]D and is
tagged in maé~gontentKind as dialog. This information is carried in the AudioSceneInforhation ()
of the MPEG=H Audio stream as specified in ISO/IEC 23008-3.

accessibility identifies the accessibility support for each language in this Preselection. [Fable 46
specifies the bit used to indicate if the Preselection contains support for a particular audio acdessibility
service. When one bit specified in Table 46 is set to 'l' it indicates the Preselection confains the
corresponding audio accessibility service.
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The
the
mae

spec_fied in ISO/IEC 23008-3. The mapping from the MPEG-H Audio metadata fields should be done 3
follows:

— Bit 0 should be set to '1', if the mae contentKind value of at leastone Audio Element is set to '¢'

— Bit 1 should be set to '1', if at least the dialog Audio Elements;with a mae contentKind value of 2

— Bit 2 should be set to '1', if the mae contentKind.value of at least one Audio Element is set to '12

role indicates the role or service type of thePreselection. The role values shall correspond to the rol
dcheme @schemeIdUri equal to "urn¢mpeg:dash:role:2011" defined in ISO/IEC 23009-1. For
description of the role values, see ISO/IEC 23009-1:2022, subclause 5.8.5.5.

labgl length specifies the lengthtin bytes of this Preselection text label.

lab¢l data byte contains(a UTF-8 character of the Preselection text label.

o a non-zero value in the corresponding mae GroupDefinition () structure.

Table 46 — Accessibility bits

Bit Audio Accessibility Service
0 (MSB) For Visually Impaired (Video Description Service)
1 Dialog Enhancement enabled
2 Emergency information
3 Reserved-zere-bits
Reserved bits shall be set to zero.

betting of the bits in the accessibility field should correspond to the mae groupPresetkind value in
mae GroupPresetDefinition() structure and the mae contentKindn\values in the
[ ContentData () structures in the AudioSceneInformation () ofthe MPEG-H 3D Audio stream gs

S

"audio description/visually impaired").

"dialogue") have mae allowGainInteractivitysettoll™and mae interactivityMaxGain s¢

[

"emergency").

[SEe)

Table 47 — Syntax for preselection_aux_stream_info()

Syntax Value No. of bits Mnemonic

preselectiop~alix stream info() {

num presélection aux streams 8 uimbsf

for{ (m=0; m<num preselection aux streams; m++) {

aux_stream id 8 uimbsf

num_preselection aux streams indicates the number of auxiliary streams that are required for this
specific Preselection.

aux_stream idientifies the ID of the auxiliary stream that is required for this specific Preselection.
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Table 48 — Syntax for multi-stream_info()

o

9g

Syntax Value | No. of bits Mnemonic
multi stream info() {
this is main stream 1 bslbf
this stream id 7 uimbsf
reserved 1 1 bslbf
bundle_id 7 uimbsf
if (this is main stream) f{
reserved 1 1 bslbf
num_auxiliary streams 7 uimbsf
for (m=0; m<num_auxiliary streams; m++) {
reserved 1 1 bslbf
auxiliary stream id 7 uimlsf
}
}
}
this is main stream equal 1 indicates that this stream contains a-main stream that may be presented
on its own, or that may be combined with additional audio componeénts from an auxiliary stream. The
main stream shall be delivered as an MMTP/MPU stream. Auxiliary streams are delivered as MMTP/MPU
streams using different asset_IDs and they are signaled within the VR3DAudioAssetInformation message.
this stream id indicates the ID of this audio stream. This\D shall be unique within one bundle, fi.e. for all
streams that have the same bundle id.
bundle 1id identifies a unique ID for one bundle.of audio streams. A bundle consists of exactly pne main
stream and one or more additional auxiliary, streams that shall have the same bundle id. Thelauxiliary
streams contain additional audio components that may be combined with the main stream.
num_auxiliary streams indicates,the number of auxiliary streams that are available to be gombined
with the main stream.
auxiliary stream id identifies the ID of the auxiliary stream. The ID of all auxiliary streamg shall be
unique within one bundle,
.3.2.9 VR fisheye information asset descriptor
.3.2.9.1 General
his asset descriptor is used to inform the receiving entity and the VR application about the content of the current
sset that{carries VR fisheye content. The information describes the essential fisheye video paramleters for
nablingsstitching and rendering at the receiving entity.
.3.2.9.2 Syntax

The syntax of the VR fisheye information asset descriptor is shown in Table 49.
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Table 49 — VR fisheye information asset descriptor syntax

Syntax Value No. of bits | Mnemonic

VR fisheye information descriptor() ({

descriptor tag 16 uimsbf

descriptor length 16 uimsbf
FisheyeVideoEssentialInfoStruct ()

9.3.2.9.3| Semantics

des¢riptor tagindicates the type of a descriptor.

ot

des¢riptor length specifies the length in bytes counting from the next byte after this-field to the las
Byte of the descriptor.

FisheyeVideoEssentialInfoStruct () provides information about the fisheye“video content of the
dqurrent asset. FisheyeVideoEssentialInfoStruct () isidentical to thedefinition in subclause 6.2.

10 Media profiles

10.1 Video profiles

10.1.1 | Overview

Subclausg 10.1 defines media profiles for video. Table-50 provides an overview of the supported features. The
detailed, gpecification for each video profile is subsequently provided in the referenced subclause.
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Table 50 — Overview of OMAF media profiles for video

Media Profile Codec | Profile Level | Scheme Types Brand | Subclause
HEVC-based viewport- HEVC | Main 10 5.1 podv and erpv hevi 10.1.2
independent OMAF video

profile

Unconstrained HEVC-based | HEVC | Main 10 any podv and erpv uhvi 10.1.5
ViCVV}JUl t-iudcpcudcut

OMAF video profile

HEVC-based viewport- HEVC | Main 10 5.1 podv and at least one | hevd 10.1.8
dependent OMAF video of erpv and ercm

profile

AVC-based viewport- AVC Progressive| 5.1 podv and at least one|/| avde 10.1.4
dependent OMAF video High of erpv and erem

profile

Advanced tiling OMAF video | HEVC | Main 10 any modv and meov adti 10.1.p
profile

HEVC-based simple tiling HEVC | Main 10 any |podvand atleastone | siti 10.1.f
OMAF video profile of erpvand ercm

VVC-based simple tiling VVC Main 10 any podv and at leastone | sitv 10.1.f
OMAF video profile of erpvand ercm

VVC-based viewport- VVC Main\10 any podv and erpv vvci 10.1.8
independent OMAF video

profile

NOTE  For the HEVC and VVC Main\10profiles, the bit depth of decoded pictures can be either 8 bits or 10 bits.

10.1.2 HEVC-based viewport-independent OMAF video profile
10.1.2.1 General

Thhis OMAF vidée-profile can be described as follows:

- Both'mienoscopic and stereoscopic spherical video up to 360° are supported.

—-The profile requires neither viewport-dependent delivery nor viewport-dependent decoding.

— Regular HEVC encoders, file format parsers, and HEVC decoder engines that do not need special features for
handling of viewport-dependent delivery and decoding can be used for encoding and decoding.

10.1.2.2 Elementary stream constraints

The elementary stream constraints apply to the HEVC bitstream that is reconstructed from a file as specified in
subclause 10.1.2.5.

The bitstream shall comply with HEVC Main 10 profile, Main tier, Level 5.1 specified in Rec. ITU-T H.265 |
ISO/IEC 23008-2.
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All pictur

es shall be encoded as coded frames, and shall not be encoded as coded fields.

All the active SPSs of the bitstream shall be constrained as follows:

— gene

— gene

— gene

ral_progressive_source_flag shall be equal to 1.
ral_frame_only_constraint_flag shall be equal to 1.

ral_interlaced_source_flag shall be equal to 0.

When VU
or 1 (squ

NOTE
be equal t

For each
the pictu

When pr
— fram

— Allo

When th
message

When p
equirects

10.1.2.3

This sub
video pr
viewport]
based vi
messages
video SE
containin

I is present, aspect_ratio_idc should not be present or aspect_ratio_idc should be equal to 0 (unspecifiegd
hre).

Vhen aspect_ratio_idc is not present, Rec. ITU-T H.265 | ISO/IEC 23008-2 specifies that aspect_ratio_idc isinferred t
0.

picture, there shall be an equirectangular projection SEI message present in the bitstream that applies t
e.

bsent, a frame packing arrangement SEI message shall be constrained in either of the following ways:
e_packing_arrangement_cancel_flag shall be equal to 1.

f the following constraints apply:

frame_packing arrangement_type shall be equal to 3, 4, or 5.

quincunx_sampling_flag shall be equal to 0.

content_interpretation_type shall be equal to 1.

e video does not cover the entire sphere;\for each picture, there shall be a region-wise packing SH
present in the bitstream that applies to the-picture.

Fesent, the region-wise packing 'SEI messages shall indicate constraints that comply with th
ngular projected video scheme type 'erpv' specified in subclause 7.6.1.3.

SEI message related 1SO-Base Media File Format constraints

Clause is applicable™to” HEVC bitstreams conforming to the HEVC-based viewport-independent OMA
bfile, the unconstrained HEVC-based viewport-independent OMAF video profile, or the HEVC-base
-dependent OMAF video profile as specified subsequently and VVC bitstreams conforming to the VV(
bwport-indepéndent OMAF video profile as specified subsequently. When omnidirectional video SH
specified\in Rec. ITU-T H.265 | ISO/IEC 23008-2 are present in an HEVC bitstream or omnidirection
mesSages specified in Rec. ITU-T H.266 | ISO/IEC 23090-3 are present in a VVC bitstream, the fil
gthe HEVC or VVC bitstream shall be constrained as specified in this subclause.

—

=]

—

[¢)

D = —=

The following constraints apply for each picture in the bitstream:

— When the bitstream contains an equirectangular projection SEI message applying to the picture,
ProjectionFormatBox with projection type equal to 0 shall be present in the sample entry applying
to the sample containing the picture.

— When the HEVC bitstream contains a cubemap projection SEI message applying to the picture,
ProjectionFormatBox with projection type equalto 1 shall be present in the sample entry applying
to the sample containing the picture.
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NOTE 1 VSEI includes the generalized cubemap projection SEI message, which can specify the use of the cubmap
projection with guard bands. Respective metadata in the sample entry can be specified through a combination of
ProjectionFormatBox with projection type equal to 1 and RegionWisePackingBox. Since this
subclause is not referenced by any OMAF profile that allows the use of the cubemap projection, the mapping of the
generalized cubemap projection SEI message to the syntax element values of RegionWisePackingBox is not
specified in this subclause.

— When the bitstream contains an equirectangular projection SEI message with erp_guard_band_flag equal to 1
applying to the picture, RegionWisePackingBox shall be present in the sample entry applying to the
sample containing the picture and shall signal the same information as indicated with the values of
erp_guard_band_type, erp_left_guard_band_width, and erp_right_guard_band_width syntax elements of the
equirectangular projection SEI message, i.e. the following applies:

— Let horFact be equal to packed picture width /width, where width is the syntax elemgnt of the
VisualSampleEntry containing the RegionWisePackingBox, and let gbWidth be |equal to
erp_left_guard_band_width + erp_right_guard_band_width.

— If SpatiallyPackedStereoFlag is equal to 1, constituent picture matching flag shall|be equal
to 1. Otherwise, the value of constituent picture matching fiagshall be equal to 0.

— Thevalueof proj picture height shall be equal to packedCpicture height.

— If  SideBySideFlag is equal to 1, proj pictlre width shall be equal to
packed picture width -horFact* 2 * gbWidth. Othexwise, proj picture width shalllbe equal
to packed picture width - horFact* gbWidth.

— num_regions shall be equal to 1.

— guard band flag[0] shall be equal to 4\

— packing type[0] shall be equal to 0.

— rect region[0].proj re@,width shall be equaltoproj picture width /HorDivl.

— rect region[0].pnoj.reg height shall be equalto proj picture height / VerDiv].

— rect _region[Q7,proj reg_ top shall beequalto 0.

— rect regin[0].proj reg left shall beequalto 0.

— rectaregion[0].transform type shall be equal to 0.

=

— xegdt region[0].packed reg width shall be equalto proj picture width / HorDiv]

vl.

—

—<' rect region[0].packed reg height shall beequalto proj picture height / Verll

— rect region[0].packed reg top shall be equal to 0.

— rect region[0].packed reg left shall be equalto erp_left guard_band_width * horFact.
— guard band[0].left gb width shall be equal to erp_left guard_band_width * horFact.

— guard band[0].right gb width shall be equal to erp_right_guard_band_width * horFact.

— guard band[0].top gb height shall be equal to 0.
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NOT

guard band[0] .bottom gb height shall be equal to 0.

E 2 When a file writer has no information whether sample values of the guard bands are used in the inter prediction

process, guard band[0].gb _not used for pred flagissuggestedto be setequal to 0.

guard band[0].gb type[j] shall be equal to erp_guard_band_type for each value of j in the range
of 0 to 3, inclusive.

— When the bitstream contains a frame packing arrangement SEI message applying to the picture,

Ste
Ste
arra

— When the bitstream contains a region-wise packing SEI message applying to -the” picture

Reg

pictyre. When present, RegionWisePackingBox shall signal the same information ascin-the region-wig
pacKing SEI message(s).

10.1.2.4

When a

FileTypeBox indicates that the track conforms to this media profile. When' a file contains multiple tracks,
compat]

tracks co

compat]

to this m

A track

FileTyy

At least o

NOTE 1
Conseque

The sch
Compat]

The untr:

NOTE 2

LHEVCC

eol\idaeoB shall be nresentinthe sample entry anpluing ta the sample containinag the picture Wh
r r J rr-J o r o r

reoVideoBox is present, it shall signal the frame packing format that is included in the frame packinig
hgement SEI message(s) in the elementary stream.

ionWisePackingBox shall be present in the sample entry applying to the sampleCeontaining th

D o

ISO Base Media File Format constraints

track is the only track in a file, compatible brands containing“a’brand equal to 'hevi' i

=

ble brands containing a brand equal to 'hevi' in FileTypeBox indicates that at least one of th)
hforms to this media profile.

(¢

ble brands containing a brand equal to 'hevi' in TragkTypeBox indicates that the track conforms
bdia profile.

pf this media profile shall be indicated to conform to this media profile through one or both of
eBox and TrackTypeBox.

ne sample entry type of each sample entry of the track shall be equal to 'resv'.

resv' does not have to be the track'sample entry type when the track has undergone several transformationk.
htly, this media profile can also be usedwhen the track is protected.

ceme  type values of SchémeTypeBox in the RestrictedSchemeInfoBox and of all instances of
| bleSchemeTypeBoxin the same RestrictedSchemeInfoBox shallinclude 'podv' and 'erpv')

hinsformed samplelentry type, derived as specified in ISO/IEC 14496-12, shall be equal to 'hvecl'.
onsequentlyspdrameter sets are not present inband within samples.

nfigurationBox shall notbe presentin VisualSampleEntry.

HEVCCor

L ffgurationBox in VisualSampleEntry shall indicate conformance to the elementary stream

constraints specified in subclause 10.1.2.2.

The cons

traints specified in subclause 10.1.2.3 apply to the track conforming to this media profile, where the

bitstream based on which the constraints are derived is reconstructed from the track as specified in subclause

10.1.2.5.

10.1.2.5

File decoding process

The inputs to the file decoding process are

— the track_ ID value of the track conforming to this media profile, and
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— afile containing at least the track.

An HEVC bitstream is reconstructed from the track with the given track ID value as specified in
ISO/IEC 14496-15:2022, Clause 8.

The HEVC bitstream shall conform to the elementary stream constraints specified in subclause 10.1.2.2.

The HEVC bitstream is decoded as specified in Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, subclause 8.1.1.
The outputs of this process are the same as the outputs of Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020,

subclause 811 Aﬂﬂif‘innanyl for each decoded pir‘hn'p’ this process nnfpnfc Dvnjarﬂ--irwﬂ:‘r\vmatBoxl

JtereovVideoBox (when applicable), RegionWisePackingBox (when applicable), and RotatiohBpx (when
applicable) that provide the input for the semantics of sample locations within the decoded picturé as/specified in
subclause 7.5.1.

10.1.2.6 Expected OMAF player operation

Q

MAF players conforming to this media profile are expected to process either all neferenced SEI mefsages in
ibclause 10.1.2.2 or all allowed boxes within the SchemeInformationBox forthe equirectangular projected
viideo scheme type.

[%2)

When receiving and playing a DASH presentation and a Representation -containing initial viewing otnfientation
metadata, as specified in subclause 7.7.4, is present and associated with a media Representation selected for
playing, as specified in subclause 8.2.3, OMAF players are expected to receive and parse the initial viewing
orientation metadata Representation and obey it when rendering the media Representation.

10.1.3 HEVC-based viewport-dependent OMAF video'profile

[y

0.1.3.1 General

his profile allows unconstrained use of rectangular region-wise packing. With the presence of region-wise
acking, the resolution or quality of the omnidirectional video can be emphasized in certain regions, e.g. according
b the user's viewing orientation. In addition, the untransformed sample entry type 'hvc2' is allowed, making it
ossible to use extractors and get a confoerming HEVC bitstream when tile-based streaming is used.

o Bkl o Bl — |

10.1.3.2 Elementary stream.constraints

Thhe elementary stream constraints apply to the HEVC bitstream that is reconstructed from a file as spgcified in
ibclause 10.1.3.4.

(%)

—

he HEVC bitstream/shall comply with the same constraints as the HEVC-based viewport-independent OMAF
ideo profile, with*the following exceptions:

<

—+ For_each picture, there shall be either an equirectangular projection SEI message or a cubemap projgction SEI
message present in the bitstream that applies to the picture.

-+ ~“When present the region-wise p;\rking SEI messages shall indicate constraints that (‘nmp]v lwith the
equirectangular projected video scheme type 'erpv' specified in subclause 7.6.1.3 or the packed
equirectangular or cubemap projected video scheme type 'ercm' specified in subclause 7.6.1.4.

10.1.3.3 ISO Base Media File Format constraints

When a track is the only track in a file, compatible brands containing a brand equal to 'hevd' in
FileTypeBox indicates that the track conforms to this media profile. When a file contains multiple tracks,
compatible brands containing a brand equal to 'hevd' in FileTypeBox indicates that at least one of the
tracks conforms to this media profile.
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compatible brands containing a brand equal to 'hevd' in TrackTypeBox indicates that the track conforms
to this media profile.

A track of this media profile shall be indicated to conform to this media profile through one or both of
FileTypeBox and TrackTypeBox.

Atleasto

NOTE1 '

Conseque ntly _this media prnfi]n canalsobe used when the trackis prnfprh:d

ne sample entry type of each sample entry of the track shall be equal to 'resv'.

resv' does not have to be the track sample entry type, when the track has undergone several transformations.

The sch
Compat]
one of 'g

The untr
'hve2!'.

When th
reference
HEVC-ba

For each
identical

NOTE 2 1]
for each s
the value

a) Itisr
b) For p
pictu
top-l¢

1)

2)

eme  type values of SchemeTypeBox in the RestrictedSchemeInfoBox and of all instances ¢f
| bleSchemeTypeBox in the same RestrictedSchemeInfoBox shall include 'podv' and at leas
rpv' and 'ercm'.

—+

—

hnsformed sample entry type, derived as specified in ISO/IEC 14496-12, shall be equal to "hvcl' d

e untransformed sample entry type is 'hvc2', the track shall include one‘er more 'scal' tragk
s. The referred tracks shall conform to the HEVC-based viewport-independent OMAF video profile or th
sed viewport-dependent OMAF video profile.

[¢)

[72)

sub-picture bitstream carried in a referred track, the value of eachsample in each decoded sub-picture
to the value of the corresponding sample in the decoded reconstrugted picture.

'he following two constraints for each sub-picture bitstream carried in a referred track are sufficient to ensure that,
b-picture bitstream carried in a referred track, the value of each-sample in each decoded sub-picture is identical {o
f the corresponding sample in the decoded reconstructed pictiire, but in some cases, they are more than necessary:

bquired that there are no sample values outside the picture that are referenced for inter prediction.

rediction units located on the right-side picture boundary except the last one at the bottom-right corner of th
‘e, the following applies when CuPredMode[ xPb-][ yPb ] is equal to MODE_INTER, where ( xPb, yPb ) specifies th
ft sample of the corresponding luma predictien-block relative to the top-left sample of the current picture:

@ @

Vith the number of spatial merging candidates numSpatialMergeCand derived as follows:

numSpatialMergeCand-= availableFlagAo + availableFlagA1 +
availableFlagBo + availableFlagB1 + availableFlagB2

[¢)

where availableFlagAo, availableFlagA1, availableFlagBo, availableFlagB1, and availableFlagB2 are th
output of theyderivation process for spatial merging candidates specified in Rec. ITU-T H.265 (11/19)
ISO/IEC23008-2:2020, subclause 8.5.3.2.3, the following applies:

)  If numSpatialMergeCand is equal to 0, merge_flag[ xPb ][ yPb ] is required to be equal to 0.

o

i) Otherwise (numSpatialMergeCand is greater than 0), merge_idx[ xPb ][ yPb ] is required to be in the range of
to.mumSpatialMergeCand - 1, inclusive.

Vith.the number of spatial motion vector predictor candidates numSpatialMvpCand derived as follows:

222

if (availableFlagLXA)
numSpatialMvpCand = availableFlagLXA +
( (mvLXA !'= mvLXB) ? availableFlagLXB : 0)
else
numSpatialMvpCand = availableFlagLXB

where availableFlagLXA, availableFlagLXB, mvLXA, and mvLXB are the output of the derivation process
for motion vector predictor candidates from neighbouring prediction unit partitions specified in Rec.
ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, subclause 8.5.3.2.7, the following applies:

iii) If numSpatialMvpCand is equal to 0, mvp_l0_flag[ xPb ][ yPb ] and mvp_l1_flag[ xPb ][ yPb ] are both required to
be equal to 1.
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iv) Otherwise (numSpatialMvpCand is greater than 0), mvp_l0_flag[ xPb ][ yPb ] and mvp_l1_flag[ xPb ][ yPb ] are
both required to be in the range of 0 to numSpatialMvpCand - 1, inclusive.

Note that the first constraint above restricts that motion vectors point to full-sample locations inside the picture and
to fractional-sample locations that require only full-sample locations inside the picture for interpolation. Note that in
the above constraints and the previous sentence, a sub-picture becomes a picture within the context of one sub-
picture bitstream. The second constraint restricts that, when the sub-picture bitstream of the referred track together
with other sub-picture bitstreams carried in other referred tracks are reconstructed into one conforming bitstream,
in decoding of the entire reconstructed bitstream, for blocks of the sub-picture of this sub-picture bitstream, there
will not be any motion vector candidates for temporal motion vector prediction derived from blocks outside the

"sub-picture".

NOTE 3 Besides the above constraint, the following constraints are also expected to be satisfied:

a) When multiple tiles are present in the bitstream resolved from an extractor track,./the ([value of
entropy_coding_sync_enabled_flag in the active PPS is required be equal to 0 for each sub-picture bitstream cgrried in a
referred track.

b) The referred tracks are required to contain the same number of media samples.

c) The samples with the same sample number across the referred tracks are required to/havé the same presentatiop time.

d) The pictures carried in the samples with the same sample number across the referred tracks are required shall have the
same value of picture order count, i.e. PicOrderCntVal.

IHEVCConfigurationBox shall not be presentin VisualSampleEnktry.

HEVCConfigurationBox in VisualSampleEntry shall dndicate conformance to the elementarfy stream

cpnstraints specified in subclause 10.1.3.2.

The track not intended for presentation.a¥éne flag of the TrackHeaderBox may bel used to

indicate that a track is not intended to be presented alone.

The constraints specified in subclause 10.1.2.3\apply to the track conforming to this media profile, where the

blitstream based on which the constraints afe) derived is reconstructed from the track as specified in gubclause

10.1.3.4.

10.1.3.4 File decoding process

Thhe inputs to the file decoding process are

— the track ID value of the track conforming to this media profile, and

— afile containing-at least the track with that track ID value and all tracks that the track directly or indirectly
depends on:

An HEVC bitstream is reconstructed as follows:

—c1f\the untransformed sample entry type of the track with the given track IDisequal to '"hvcl',|an HEVC

bitstreamrisgeneratedfromthe-trackwith-the giventraci—Ibvalue-as-speeifiedn1SOHECI4496-15:2022

Clause 8.

Otherwise (the untransformed sample entry type of the track with the given track IDis equalto 'hvc2'),

an HEVC bitstream is generated from the track with the given track ID value as specified in

ISO/IEC 14496-15:2022, Clause 9 and Annex A.

The HEVC bitstream shall conform to the elementary stream constraints specified in subclause 10.1.3.2.

The HEVC bitstream is decoded as specified in Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, subclause 8.1.1.
The outputs of this process are the same as the outputs of Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020,
subclause 8.1.1. Additionally, for each decoded picture, this process outputs ProjectionFormatBox,
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StereoVideoBox (when applicable), RegionWisePackingBox (when applicable), and RotationBox (when
applicable) that provide the input for the semantics of sample locations within the decoded picture as specified in
subclause 7.5.1.

10.1.3.5 Expected OMAF player operation

OMAF players conforming to this media profile are expected to process either all referenced SEI messages in
subclause 10.1.3.2 or all allowed boxes within the SchemeInformationBox for the 'erpv' and 'ercm'

scheme types.

When refeiving and playing a DASH presentation and a Representation containing initial viewing orientatioln
metadatd, as specified in subclause 7.7.4, is present and associated with a media Representation selecéted” fd
playing, ps specified in subclause 8.2.3, OMAF players are expected to receive and parse the initial viewinyg
orientatipn metadata Representation and obey it when rendering the media Representation.

—

A player fonforming to the HEVC-based viewport-dependent OMAF video profile is expected to:

— Parse both SphereRegionQualityRankingBox and 2DRegionQualityRankingBox, when present,
of trpcks present in a file and select the track that matches user's viewing orientation. The player should uge
2DRpgionQualityRankingBox together with RegionWisePackingBoxj when present, to conclude
whigh sphere regions the indicated quality ranking 2D regions correspond to:

— Parsk spherical region-wise quality ranking (SRQR) descriptors, when present, and select the Adaptation Sef
and Representations that match the user's viewing orientation:

[72)

— |When Preselections are applied in the MPD, the player isexpected to select a Main Adaptation Set based

on the SRQR descriptors.
— |When @dependencyId is applied in the MPDy» the player is expected to select the dependent
Representation based on the SRQR descriptors:
10.1.4 | AVC-based viewport-dependent OMAF-video profile
10.1.4.1| General
This media profile allows unconstrainéd use of rectangular region-wise packing with AVC. With the presence o¢f
region-wjse packing, the resolution)of the omnidirectional video can be emphasized in certain regions, e.g.
according to the user's viewing orientation. In addition, the untransformed sample entry types 'avc2' and
'avc4' pre allowed, making it/possible to use extractors and get a conforming AVC bitstream when slice-based
streaming is used.
10.1.4.2| Elementary stream constraints
The elenfentary stream constraints apply to the AVC bitstream that is reconstructed from a file as specified in

subclaus¢ 10.1.4.4.

The bitstream shall comply with AVC Progressive High profile, Level 5.1 specified in Rec. ITU-T H.264 |
ISO/IEC 14496-10.

10.1.4.3 ISO Base Media File Format constraints

When a track is the only track in a file, compatible brands containing a brand equal to 'avde' in
FileTypeBox indicates that the track conforms to this media profile. When a file contains multiple tracks,
compatible brands containing a brand equal to 'avde' in FileTypeBox indicates that at least one of the
tracks conforms to this media profile.
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compatible brands containing a brand equal to 'avde' in TrackTypeBox indicates that the track conforms
to this media profile.

A track of this media profile shall be indicated to conform to this media profile through one or both of
FileTypeBox and TrackTypeBox.

At least one sample entry type of each sample entry of the track shall be equal to ' resv'.

NOTE 'resv' does not have to be the track sample entry type, when the track has undergone several transformations.

C ncpqnpnﬂv this media prnfi]n can-also be usedwhen the trackis prnfprh:d

The scheme type values of SchemeTypeBox in the RestrictedSchemeInfoBox and of all insfances of
JompatibleSchemeTypeBox in the same RestrictedSchemeInfoBox shall include 'pody"' ang at least
ne of 'erpv' and 'ercm'.

(@)

—_

he untransformed sample entry type, derived as specified in ISO/IEC 14496-12, shall be equal to|'avcl’',
lave2', 'avc3',or 'avcd'.

When the untransformed sample entry type is 'avc2' or 'avc4', the trackshiall include one or moreg 'scal'
track references.

NVCConfigurationBox in VisualSampleEntry shall indicate~conformance to the elementary stream
cpnstraints specified in subclause 10.1.4.2.

10.1.4.4 File decoding process

—

he inputs to the file decoding process are
— the track ID value of the track conforming to'this media profile, and

—+ afile containing at least the track with that t rack ID value and all tracks that the track directly or indirectly
depends on.

An AVC bitstream is reconstructed asfollows:
— If the untransformed sample entry type of the track with the given track IDisequalto 'avcl' off 'avc3',
an AVC bitstream is generated from the track with the given track ID value as specified in ISO/IEC 14496-
15:2022, Clause 5.
—+ Otherwise (thedUntransformed sample entry type of the track with the given track IDis equal td 'avc2'
or 'avcé4/),"an AVC bitstream is generated from the track with the given track ID value as spgcified in

ISO/IEC14496-15:2022, Clause 5 and Annex A.

The AVi€bitstream shall conform to the elementary stream constraints specified in subclause 10.1.4.2.

The AVC bitstream is decoded as specified in Rec. ITU-T H.264 (06/19) | ISO/IEC 14496-10:2014, Claulse 8. The
outputs of this process are the same as the outputs of Rec. ITU-T H.264 (06/19) | ISO/IEC 14496-10:2014, Clause
8. Additionally, for each decoded picture, this process outputs ProjectionFormatBox, StereoVideoBox
(when applicable), RegionWisePackingBox (when applicable), and RotationBox (when applicable) that
provide the input for the semantics of sample locations within the decoded picture as specified in subclause 7.5.1.

10.1.4.5 Expected OMAF player operation

OMAF players conforming to this media profile are expected to process all allowed boxes within the
SchemeInformationBox forthe 'erpv' and 'ercm' scheme types.
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When receiving and playing a DASH presentation and a Representation containing initial viewing orientation
metadata, as specified in subclause 7.7.4, is present and associated with a media Representation selected for
playing, as specified in subclause 8.2.3, OMAF players are expected to receive and parse the initial viewing
orientation metadata Representation and obey it when rendering the media Representation.

A player conforming to the AVC-based viewport-dependent OMAF video profile is expected to:

— Parse both SphereRegionQualityRankingBox and 2DRegionQualityRankingBox, when present,
of tracks present in a file and select the track that matches user's viewing orientation. The player should use

2DR3’j'i onQualit rD:.hle-ihr;rQr\ fngnfhnr with Dagw' onlii coD:r‘L—ﬁnan —when presentto conclude

whigh sphere regions the indicated quality ranking 2D regions correspond to.

(72}

— Parsg spherical region-wise quality ranking (SRQR) descriptors, when present, and select the Adaptation Set
and Representations that match the user's viewing orientation:

— |When Preselections are applied in the MPD, the player is expected to select a Main Adaptation Set based
on the SRQR descriptors.

ot

— |When @dependencyId is applied in the MPD, the player is expected:\to”select the dependei
Representation based on the SRQR descriptors.

10.1.5 | Unconstrained HEVC-based viewport-independent OMAF video profile
10.1.5.1| General

This proffile provides the same set of features as the HEVC-based viewport-independent OMAF video profile. Th
only diffgrence is that there is no constraint on the HEVC bitstredam level. Therefore, service providers can use th
profile with a variety of resolutions and not only with resclitions conforming to HEVC level 5.1. This profil
enables, for instance, content being prepared and decoded-at a resolution conforming to HEVC level 6.1, such 4
8192x40P6.

©n © »n O

The contpnt author signals the level of the bitstreant by setting the appropriate value in the general_level_idc
the HEV( bitstream. This value of general_levellidc is additionally available in the ISOBMFF encapsulation of th
bitstrean in the HEVCDecoderConfigurationRecord structure of HEVCConfigurationBox contained in
the HEV( sample entry definition specified in ISO/IEC 14496-15. Lastly, the @codecs attribute in the DASH MPD
exposes in a single string the level indication among other information.

[CHES

10.1.5.2| Elementary stream/(constraints

=

The elententary stream constraints apply to the HEVC bitstream that is reconstructed from a file as specified i
subclaus¢ 10.1.5.4.

The bitstfeam shall,.comply with HEVC Main 10 profile, Main tier specified in Rec. ITU-T H.265 | ISO/IEC 23008-2
and may comply with any level specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

[¢)

The elenjentary stream shall further comply with the constraint defined in subclause 10.1.2.2 except for th
bitstream constraint on profile, tier and level which are defined in this section.

10.1.5.3 ISO Base Media File Format constraints

When a track is the only track in a file, compatible brands containing a brand equal to 'uhvi' in
FileTypeBox indicates that the track conforms to this media profile. When a file contains multiple tracks,
compatible brands containing a brand equal to 'uhvi' in FileTypeBox indicates that at least one of the
tracks conforms to this media profile.

compatible brands containing a brand equal to 'uhvi' in TrackTypeBox indicates that the track conforms
to this media profile.
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A track of this media profile shall be indicated to conform to this media profile through one or both of
FileTypeBox and TrackTypeBox.

At least one sample entry type of each sample entry of the track shall be equal to 'resv'.

NOTE1 'resv' does not have to be the track sample entry type when the track has undergone several transformations.
Consequently, this media profile can also be used when the track is protected.

The scheme type values of SchemeTypeBox in the RestrictedSchemeInfoBox and of all instances of
(“‘mmp:u‘rih1 thhamaT‘ipaPm inthesame RestrictedSchemeInfoRaoxshallinclude 'pmdv' and ' erpv' .

Tlhe untransformed sample entry type, derived as specified in ISO/IEC 14496-12, shall be equal to thue¢1|'.
NOTE 2 Consequently, parameter sets are not present inband within samples.

IHEVCConfigurationBox shall not be presentin VisualSampleEntry.

)

EVCConfigurationBox in VisualSampleEntry shall indicate conformafice to the elementarfy stream
pnstraints specified in subclause 10.1.5.2.

(@]

—_]

he constraints specified in subclause 10.1.2.3 apply to the track conferming to this media profile, where the
itstream based on which the constraints are derived is reconstructedi\from the track as specified in gubclause
0.1.5.4.

= O

10.1.5.4 File decoding process

Tlhe inputs to the file decoding process are

— the track ID value of the track conforming toithis media profile, and

— a file containing at least the track.

>

n HEVC bitstream is reconstructed from the track with the given track ID value as specified in ISO/IHC 14496-
5:2022, Clause 8.

=

—3

he HEVC bitstream shall conform to the elementary stream constraints specified in subclause 10.1.5.2.

he HEVC bitstream is decoded as specified in Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, subclause 8.1.1.
he outputs of this process are the same as the outputs of Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020,
pibclause 8.1.1. Additionally, for each decoded picture, this process outputs ProjectionFoymatBox,
tereoVideoBoOx (when applicable), RegionWisePackingBox (when applicable), and RotationB¢x (when
applicable) thatprovide the input for the semantics of sample locations within the decoded picture as splecified in
spbclause 7°51.

0w ==

10.1:5.5 Expected OMAF player operation

OMAF players conforming to this media profile are expected to operate as explained in subclause 10.1.2.6.

10.1.6  Advanced tiling OMAF video profile
10.1.6.1 General

This subclause captures the spirit of the profile in a human-friendly manner. The subsequent subclauses specify
the constraints to enable the interoperability point.
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The profile is based on the tile-base streaming with late binding as described in subclause 4.5 and on the use of
segment formats specified in subclause8.6. In addition, the profile relies on a number of principles, which are
described below:

— The content is represented using a 3D mesh that is constructed either from parallelograms or from sphere
regions of shape type 1.

— Multiple resolutions of the content may be created to provide different quality levels, and to provide the
capability to simultaneously decode different areas of the sphere at different qualities and resolutions.

— EacH representation (resolution) of the content is divided into a number of tile sequences of equal size.
— |The tile sequences have a configurable guard band to allow rendering in the client without seams;

— The tile sequences are individually encoded using HEVC, with a number of restrictions, mostlyymotion vectqr
congtraints and limiting the configuration to a single tile per slice.

10.1.6.2| Elementary stream constraints
10.1.6.2.1 Bitstream constraints at the decoder

The elenentary stream constraints in this subclause apply to the bitstream that is reconstructed as specified i
subclaus¢ 10.1.6.4 after bitstream rewriting.

=

The bitstfeam shall comply with HEVC Main 10 profile, Main tier spegified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The presgnt Profile definition does not specify a Level constraint se_as to allow the Profile to be used with HEV
Main 10 Profile at various Levels.

(@)

All picturjes shall be encoded as coded frames, and shall not be encoded as coded fields.

There shall be exactly one slice per tile and exactly one tile per slice.

10.1.6.2.2 Encoding constraints

In order fo the decoding operations to work, the following constraints need to be observed at the encoder:
— The filing grid shall be constant-for’each entire coded video sequence.

— EacH tile shall be motion~constrained as specified in the semantics of the temporal motion-constrained tile
sets [SEI message of Ree: I'TU-T H.265 | ISO/IEC 23008-2.

All the adtive SPSs of the'bitstream shall be constrained as follows:
— gendral_progressive_source_flag shall be equal to 1.

— gendrdlframe_only_constraint_flag shall be equal to 1.

— general_interlaced_source_flag shall be equal to 0.

When encoding multiple quality levels, or when using individual encoders for each tile, the following constraints
need to be observed for all time-aligned tiles and all levels that need to be able to be merged into a single
compliant bitstream by the client:

— init_gqp_minus26 in the PPS shall be set to the same value across tiles and levels.

— The reference picture set (RPS) shall be the same across tiles and levels.
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10.1.6.3 ISO base media file format constraints

10.1.6.3.1 Stream header

A Stream Header shall conform to subclause 8.6.1.2 and the following constraints:

— When a track is the only track in a file, compatible brands containing a brand equal to 'adti' in

FileTypeBox indicates that the track conforms to this media profile. When a file contains multiple tracks,
compatible brands containing a brand equal to 'adti' in FileTypeBox indicates that at least one of

that 1 £, fatlas = £i1
e aCIc S~ COTITOT TS toO— ST CUTa PpTroTITes

—+ A track of this media profile shall be indicated to conform to this media profile through ©ne”of both of
FileTypeBox and TrackTypeBox.

=z

OTE 1 ISO/IEC 14496-12 specifies ISO base media brands that have a four-character code startingwith 'iso'. Sipce files of
e 'adti' brand contain media data in instances of the TdentifiedMediaDataBox, whichyis hot included in pny of the
0 base media brands specified in ISO/IEC 14496-12:2022, a FileTypeBox with 'adti' typically does not confain any of
those ISO base media brands. Instead, a file-level ExtendedTypeBox can contain a TypeCGombinationBox that cpntains an
0 base media brand and the brand 'relo"' specified in ISO/IEC 14496-12.

—

—

NOTE 2 The ISOBMFF boxes and nesting, optionality and ordinality of the Streani\Header are described in Table 51.

Table 51 — Stream Header for the advancedtiling OMAF video profile

NLO | NL1|NL2 [ NL3 | NL4 | NL5 | NL6 | NL7 | NL8 F%quat Specification Constraints Degcription
typ 1 ISO/IEC 14496- This subclause
12:2022, subclause
4.3
Fither 1 ISO/IEC 14496-
[oov 12:2022,
l;nov subclauses 8.2.1
and 8.19.6
mvhd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.2.2 7.5.1
mvex 1 ISO/IEC 14496-
12:2022, subclause
8.8.1
mehd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.8.2 7.5.1
trex 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.8.3 7.5.14

1|0.1.6.3.2 Track box format for OMAF base track and OMAF tile tracks

Each of the track boxes of the OMAF base track and the OMAF tile tracks is constrained as follows:
—  The TrackBox of the OMAF base track shall conform to subclause 8.6.1.3.
—  The TrackBox of each OMAF tile track shall conform to subclause 8.6.1.4.

— At least one sample entry type of each sample entry of the track shall be equal to 'resv'.

NOTE 1 'resv' does not have to be the track sample entry type, when the track has undergone several transformations.
Consequently, this media profile can also be used when the track is protected.
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— The

scheme type values of SchemeTypeBox in the RestrictedSchemeInfoBox and of all instances of

CompatibleSchemeTypeBox in the same RestrictedSchemeInfoBox shall include 'modv'and

'me

— The

ov'.

untransformed sample entry type of the OMAF base track shall be equal to 'hvc2'. The OMAF base

track shall conform to all constraints of the 'hvc2 ' sample entry type, as specified in ISO/IEC 14496-15.

— The

untransformed sample entry type of each OMAF tile track shall be equal to "hvt3"'. Each OMAF tile track

shall conform to all constraints of the 'hvt3' sample entry type, as specified in ISO/IEC 14496-15.

— The

— The
its n

— The
OMA
and

— Each

— The
num
refe
dimgd

— Each

— Each

NOTE 2 T]
Table 52.

DMATF base track shall contain a MeshBox.

OMAF base track may contain a StereoVideoBox but the mapping between a rectangular'tegion and
apping on the left or right eye is signalled through the TileMeshGroupEntry.

OMAF base track shall contain 'sabt' track references to all OMAF tile tracks @ssociated with th
F base track or to 'alte' track groups, each containing collocated OMAF tile tracks of the same width
height and associated with this OMAF base track.

[72)

OMAF tile track shall contain ' tbas' track reference to the associated OMATF base track.
PPS carried in the hvc2 structure shall have tilés enabled set to true, with
| tile columns minusl and num tile rows minusl sef to'match the number of 'sabt' tradk

ences associated with this particular sub-picture collection<track. The SPS shall be set to the ful
nsions of this layer (i.e.num tile columns*tile widthandnum tile rows*tile height].

—

OMAEF tile track shall contain a tile mesh sample group as specified in subclause 7.16.2.
OMAEF tile track shall containa 'trif' samplegroup as specified in ISO/IEC 14496-15.

he [SOBMFF boxes and nesting, optionality and ‘ordinality of the TrackBox for the OMAF base track are described in
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Table 52 — Track box for OMAF base track for the advanced tiling OMAF video profile

Format

NLO [ NL1 | NL2 | NL3 [ NL4 | NL5 | NL6 [ NL7 | NL8 | NL9 Reg. Specification Constraints Description
trak 1 ISO/IEC 14496-
12:2022,
subclause 8.3.1
tkhd 1 ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.3.2  |7.5.4 except that
there are no
constraints
beyond those in
ISO/IEC 1449612
on the wideh and
heightAfields
and with the
additional
donstraint that
the field matrix
shall always be
set to the default
values as defined
in ISO/IEC 14496-
12.
tref 1 [SO/IEC 14496- |This subclause Track
12:2022, ref¢rences
subclause 8.3.3 to OMAF tile
tragks.
mdia 1 [ISO/IEC 14496-
12:2022,
subclause 8.4.1
mdhd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.4.2 7.5.5
hldr 1 [ISO/IEC 14496-
12:2022,
subclause 8.4.3
minf 1 [ISO/IEC 14496-
12:2022,
subclause 8.4.4
vmhd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 12.1.2 |7.5.6
dinf 1 [ISO/IEC 14496-
12:2022,
subclause 8.7.1
dref 1 [ISO/IEC 14496-
12:2022,
subclause 8.7.2
snim 1 [ISO/IEC 14496-
12:2022,
subclause 8.7.2
stbl 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.5.1 7.5.12
stsd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.5.2 7.5.10
resv 1 [ISO/IEC 14496-
12:2022,
subclause 8.15
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NLO | NL1|NLZ | NL3 [ NL4 |NL5|NL6|NL7 [ NL8 | NL9 F(l);:gat Specification Constraints | Description
rinf 1 |[ISO/IEC 14496- |This subclause
12:2022,
subclause 8.15.3
hve2 1 |[ISO/IEC 14496- |This subclause
15:2022,
subclause 8.4
schm 1 ISO/IEC 14496-
12:2022,
sthetatse 8326
schi 1 ISO/IEC 14496-
12:2022,
subclause 8.12.7
movd 1 |Subclause 7.6.7 |Subclause 7.6.7
mesh 1 |Subclause 7.6.8 [Subclause 7.6.8
rotn | 0/1 [Subclause 7.6.5 |Subclause 7.6.5
stts 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.6.1.2 |7.5.12
stsc 1 [ISO/IEC 14496- |ISQAEC 23000-
12:2022, 19:—, subclause
subclause 8.7.4 7.5.12
stco 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.7.5 7.5.12
stsz 1 [ISOMEC14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.7.3 7.5.12
NOTE 3 The ISOBMFF boxes and nesting, optionality and ordinality of the TrackBox for each OMAF tile track referenced Hy
the OMAF|base track are described in Table 53.
Table 53 — Track box for OMAF tile track for the advanced tiling OMAF video profile
Format e . .
NLO | Nf1 [ NL2 | NL3 | NL4 | NL5 | NL6 | NL7)[ NL8 | NL9 Req. Specification Constraints Description
trak + |ISO/IEC 14496-
12:2022,
subclause 8.3.1
tkhd 1 |ISO/IEC 14496- |[ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.3.2 7.5.4 except that
there are no
constraints
beyond those in
ISO/IEC 14496-12
on the width and
height fields
and with the
additional
constraint that
the field matrix
shall always be
set to the default
values as defined
in ISO/IEC 14496-
12.
mdia 1 ISO/IEC 14496-
12:2022,
subclause 8.4.1
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NLO | NL1|NL2 | NL3 [ NL4 [NL5|NL6|NL7 | NL8 | NL9 F(l);:gat Specification Constraints | Description
mdhd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.4.2 7.5.5
hldr 1 [ISO/IEC 14496-
12:2022,
subclause 8.4.3
minf 1 [ISO/IEC 14496-
12:2022,
stbetatse- 944
vmhd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 12.1.2 |7.5.6
dinf 1 [ISO/IEC 14496-
12:2022,
subclause 8.7.1
dref 1 [ISO/IEC 14496-
12:2022,
subclause 8.7.2
snim 1 [ISO/IEC 14496:
12:2022,
subclause 8.7.2
stbl 1 [ISO/IEC14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.5.1 7.5.12
stsd L) ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.5.2 7.5.10
resv 1 [ISO/IEC 14496-
12:2022,
subclause 8.15
rinf 1 |ISO/IEC 14496- [This subclause
12:2022,
subclause 8.15.3
hvt3 1 |ISO/IEC 14496- [This subclause
15:2022,
subclause 10.5
schm 1 [ISO/IEC 14496-
12:2022,
subclause 8.12.6
schi 1 [ISO/IEC 14496-
12:2022,
subclause 8.12.7
sgpd 1 [ISO/IEC 14496-
12:2022,
subclause 8.9.3
tmsh 1 This document Subclause 7.16.2
stts 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.6.1.2 |7.5.12
£ +—S6AECH496—SOAEC 23066
12:2022, 19:—, subclause
subclause 8.7.4 7.5.12
stss 0/1 |ISO/IEC 14496- |[ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.6.2 7.5.12
stco 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.7.5 7.5.12
stsz 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.7.3 7.5.12
© ISO/IEC 2023 - All rights reserved 233


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

10.1.6.4 Bitstream rewriting
10.1.6.4.1 General

Figure 29 illustrates the organisation of video data into slices and their respective preceding slice segment header
stored in a sequence of Network Abstraction Layer (NAL) units constituting an HEVC bitstream.

I

i HEVC bitstream
5 NAL unit
i ( : \ :
i slice slice
segment segment !
; header data i

NAL unit payload

Figure 29 — Video data in HEVC bitstream

One elenent that needs to be taken into account while rewriting any part of the HEVC bitstream is start code
emulatioh prevention bytes (see Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, subclause 7.4.2). Insertio
removal pr changing of any fields in the HEVC bitstream can impact whéther emulation prevention bytes need
be added or removed as well. One method for making sure the resulting bitstream is compliant is to complete
remove gny emulation prevention bytes from the NAL unit before starting the rewriting procedure, and to re-a
them aftgr the rewriting of the NAL unit is complete.

It is up tg an OMAF player to determine, at runtime, not-just which slices to download and decode, but also wherje
to place them in the decoded picture. This can be controlled by rewriting the slice_segment_address field in the
HEVC slige segment header. However, in order to produce a compliant HEVC bitstream, and not break any intef-
picture dependencies, it is important that a_sequence of slices that was collocated in the original encode|
bitstream uses the same slice_segment_address in the rewritten bitstream until it no longer needs to
decodedfdisplayed. In other words, if a particular slice becomes covered by the viewport at frame N, and the
player d¢cides to assign a certain slice.segment_address value to it, the slices that are collocated in the origingl
encoded |pitstream with that particular)slice should keep that slice_segment_address value until the viewport
longer cgvers that particular slice'at) frame M, regardless of the slice perhaps residing in different parts of the
viewport{over time.

The folloving subclauses-assume that during encoding each tile is packaged into exactly one slice, and each slide
contains |exactly one tile.\While there is nothing preventing this media profile to be used in combination wi
multiple tiles per slicestor multiples slices per tile), this makes the rewriting procedure slightly more complex an|
is therefpre not ificluded in this subclause 10.1.6.4. For the same reason, the text in the following subclausds
assumes that there are no dependent slices present in the bitstream.

10.1.6.4.2 "Rewriting parameter sets

The Video Parameter Set (VPS), Sequence Parameter Set (SPS) and Picture Parameter Set (PPS) carried in the
Initialization Segment need to be updated to signal the correct resolution (SPS) and number of tile rows/columns
(PPS) that will be decoded. Note that in contrast to traditional video delivery and the HEVC-based viewport-
dependent OMAF video profile, with late binding it is up to the client to determine the optimal values for these
parameters at runtime. Elements that the client can take into account when determining these values include:

— content characteristics,

— device characteristics,
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— display field-of-view,

— display resolution, and

— current zoom-level.

Depending on the implementation, the client can decide to set these values once (i.e. by dimensioning for the

highest expected number of simultaneous tiles during the session) or dynamically, adjusting them as the number
of tiles that need to be decoded changes over time.

a

L In the VPS, the content of profile_tier_level( ) are set to a value that matches the profile that is being targeted

(i.e. based on the amount of tiles being decoded and the resulting resolution).

Video_parameter_set_rbsp( ) { Desc¢riptor
profile_tier_level( 1, vps_max_sub_layers_minus1 )
}
profile_tier_level( profilePresentFlag, maxNumSubLayersMinus1 ) { Descriptor
general_level_idc u(8)
for( I =0;i<maxNumSubLayersMinus1; i#+’) {
if( sub_layer_level_present_flag[i])
sub_layer_level_idc[ i | u(8)
}
}

In the SPS, pic_width_in_luma‘samples and pic_height_in_luma_samples are recalculated and set accprding to
the number of tile rows-and columns being decoded along with the tile size.

seq_parameter-set_rbsp( ) { Descriptor
picwidth_in_luma_samples ue(v)
pic_height_in_luma_samples ue(v)
}

In the PPS, tiles_enabled_flag is set to 1, and num_tile_columns_minus1 and num_tile_rows_minus1 are set
based on the maximum number of tile rows and columns that the client wishes to decode. In cases where a
uniform tile size is used, uniform_spacing flag is set to 1. Finally, in most cases
loop_filter_across_tiles_enabled_flag and pps_loop_filter_across_slices_enabled_flag are set to 0.
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pic_parameter_set_rbsp() { Descriptor
tiles_enabled_flag u(1)
if( tiles_enabled_flag) {
num_tile_columns_minus1 ue(v)
num_tile_rows_minus1 ue(v)
tniform-_spuacing ftag utH
if( luniform_spacing flag ) {
for(i=0;i<num_tile_columns_minus1; i++)
column_width_minus1[i ] ue(v)
for(i=0;i<num_tile_rows_minus1; i++)
row_height_ minus1[i] ue()
}
loop_filter_across_tiles_enabled_flag u(1)
}
pps_loop_filter_across_slices_enabled_flag u(1)

10.1.6.43 Rewriting slice segment header and possibly NAL unit header for each VCL NAL unit

While the exact fields that need to be rewritten dependi.on the encoding parameters used, at the absolufle
minimum the first_slice_segment_in_pic_flag and slice_segment_address, which indicate the spatial position of
tile within a decoded frame, are rewritten. Given that the slice_segment_address is variable-length encoded, wit
the length depending on the configured decoder difmensions (as signalled in the SPS), it can happen that durin
the rewriting process the length of the slicecsegment address changes. If that is the case, it is likely th

byte_alighment structure at the end of the slice'segment header needs to be rewritten.

slice_segment_header( ) { Descriptor
first_slice_segment_in‘pic’flag u(1)
if( !first_slice_segment_in_pic_flag ) {
slice_segment_address u(v)

}

byte_alignment( )

a
h
5
e

To assist in the process of rewriting the slice segment header, the Slice Segment Header Information NAL-unit-like
structure as specified by the 'hvt3' samples provide relevant information. Figure 30 represents the organisation

of a Tile Data Segment containing Slice Segment Header Information NAL-unit-like preceding HEVC VCL NAL units.
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HEVCVCL NAL unit HEVCVCL NAL unit
v \ i v
— - : - -
P T slice slice | slice slice
nt header 1 .. nt header 1 segment segment | - segment  segment
ength ength 1
J J header data | header data
T o T
NALCunit payload NACunit paylgad

Figure 30 — Slice Segment Header Information NAL-unit-like structure in 'hvt3' tracks

Thhe client may execute the following steps to locate the first_slice_segment_in_pic_flag, the slice_segment_address
Ind the byte_alignment( ) fields in each VCL NAL unit in order to rewrite the slice segment header:

QO

—+ Based on the information in the TrackRunBox ('trun'), the client.€an determine the locafion of a
particular sample (VCL NAL unit) in the IdentifiedMediaDataBox('imda"'). Given that the [NAL unit
header has a fixed length in HEVC, this directly leads (aj client to the position| of the
first_slice_segment_in_pic_flag field.

—+ Once the location of the first_slice_segment_in_pic_flag field in‘the bitstream is known, the locatipn of the
slice_segment_address field can be calculated by simply parsing the slice segment header field in [between.
Given that the number of fields that need to be parsed.is.limited, this is not likely to result in a sjgnificant
impact on performance.

—+ As specified in Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, subclause 7.4.7.1, the value| of new
slice_segment_address determines the location of the slice in the decoded picture and is expressed n coding
tree block raster scan of a picture. If the-picture resolution does not change in the rewriting prqcess, the
length of this field remains the same. In @ddition, if the tiling grid does not change in the rewriting, the list of
slice_segment_address values for a pidture does not change.

—+ If, based on the desired decoder dimensions and the rewritten pic_width_in_luma_samples and
pic_height_in_luma_samplesfithe length in bits of the slice_segment_address has changed, the client|can need
to rewrite the byte_alignment( ) structure at the end of the slice segment header accordingly. Tq find the
location of this structure;a client can use the information embedded in the Slice Segment Header Information
NAL-unit-like structure (see Figure 30), to find the length of the slice segment header, and through it directly
find the position 6fthe byte_alignment( ) structure.

10.1.6.5 Expected OMAF player operation

L

Vhen determining which OMAF tile tracks are received, TileMeshGroupEntry can be used to identify location
f individual OMAF tile tracks, and whether they are collocated.

Q

2 ack g 3 JU ] a 1re 3 etclhed. Once
decoded, the low-quality omnidirectional picture is rendered onto a rendering mesh and subsequently the high-
quality HEVC tiles are superimposed on top of the low quality omnidirectional picture on the rendering mesh.

1med that OMAF tile epresenting an entire low-guality omnidirectional pi e are

10.1.7 Simple tiling OMAF video profiles
10.1.7.1 General

This subclause captures the spirit of the profile in a human-friendly manner. The subsequent subclauses specify
the constraints to enable the interoperability point.
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Two simple tiling OMAF video profiles, HEVC-based and VVC-based, are specified similarly and differ only in
codec-specific aspects.

NOTE 1 The HEVC-based simple tiling OMAF video profile used to be called the simple tiling OMAF video profile .

The profiles enable tile-base streaming with free-viewport author-driven binding as described in subclause 4.5
and are based on the use of segment formats specified in subclause8.6. In addition, the profiles rely on a number
of principles, which are described below:

— The

content is represented by using the equirectangular or cubemap projection

— The

— For
qual

—  For)
diffe

— One
strea

— Ang(

— The
tracl
the
sequ

— The
tile 4

— Itis
in ei

profiles support providing multiple resolutions of the content at different quality levels.

ot

HEVC, the content is encoded as encoded tile sequences, which represent areas of the sphere at-differer
ties and resolutions. Encoded tile sequences are made available as OMAF tile tracks.

ot

VVC, the content is encoded as independent subpicture sequences, which represent dtieas of the sphere ¢
rent qualities and resolutions. Independent subpicture sequences are made available as OMAF tile tracks.

or more OMAF base tracks are authored, e.g. for different decoding capabilities, and made available fd
ming.

—

IAn OMAF base track specifies instructions to rewrite the content,of the OMAF tile tracks referenced by
the OMAF base track into a conforming HEVC or VVC bitstream.

Groups of OMAF tile tracks that are alternatives to be referenced by the OMAF base track are indicated in
the Stream Header (i.e. in the Initialization Segment used in DASH).

MAF player determines which OMAF base track is conSumed e.g. based on available decoding resources

OMAF player determines which OMAF tile track among each referenced group of alternative OMAF til
s is retrieved. The OMAF player can retriéve’a full set of low-resolution encoded tile sequences to shoy
full representation of the content at atlower quality and a subset of high-resolution encoded til
ences that together cover the viewpert;

o < O

DMAF player follows the instructions of the OMAF base track to rewrite the content of the selected OMAF
racks into an HEVC or VVC bitstream.

possible to use the HEVC*based or VVC-based simple tiling OMAF video profile and overlay video jointly
ther of the followingways:

One or more{oveflay video tracks are present separately from any OMAF base track representing th
background\video. This option requires multiple decoder instances; one for the selected OMAF bag
track andone per each overlay video track.

D @

IAn"OMAF base track references OMAF tile tracks, each containing either a portion of background videp

238

or-overlay video. This option requires only a single video decoder instance in the OMAF player.
Regardless of whether OMAF tile tracks contain background video or overlay video, they are treated
similarly in all OMAF player operations except content selection and rendering.

NOTE 2 When none of the OMAF tile tracks contains overlays that are essential for displaying, content authors are
advised to create a second OMAF base track that does not reference any OMAF tile tracks containing overlays. Thus,
those OMAF players that do not support overlays can select the second OMAF base track for their use.
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10.1.7.2 Elementary stream constraints
10.1.7.2.1 HEVC elementary stream constraints

The elementary stream constraints apply to the HEVC bitstream that is reconstructed from a file as specified in
subclause 10.1.7.4.

The bitstream shall comply with HEVC Main 10 profile, Main tier specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
No constraint on a level is specified so as to allow this OMAF video profile to be used with HEVC Main 10 Profile at
various levels

All pictures in the bitstream shall be coded frames.

All the active SPSs of the bitstream shall be constrained as follows:

— general_progressive_source_flag shall be equal to 1.

— general_frame_only_constraint_flag shall be equal to 1.

—+ general_interlaced_source_flag shall be equal to 0.

<

Vhen VUI is present, aspect_ratio_idc should not be present or aspect_ratio_idc should be equal to 0 (ungpecified)
r 1 (square).

(@)

OTE 1 When aspect_ratio_idc is not present, Rec. ITU-T H.265 | ISO/IEC 23008-2 specifies that aspect_ratio_idc is inferred to
e equal to 0.

o Z

NOTE 2 In order to merge tiles from different original bitstreams, init_qp_minus26 in all the PPSs of the original bitstfeams is
bt to the same value in encoding.

%]

10.1.7.2.2 VVC elementary stream constraints

The elementary stream constraints applyto”the VVC bitstream that is reconstructed from a file as spgcified in
ibclause 10.1.7.4.

[%2)

Thhe bitstream shall comply with YVC Main 10 profile, Main tier specified in Rec. ITU-T H.266 | ISO/IEC 23090-3.

oS

1l pictures shall be encoded as’coded frames, and shall not be encoded as coded fields.

All the referenced SPSs.efthe bitstream shall be constrained as follows:

— vui_progresSive_source_flag shall be equal to 1.

—+ vui_infexlaced_source_flag shall be equal to 0.

— ptlframe_only_constraint_flag shall be equal to 1.

Vhen VUI s present, vul_aspect_ratio_idc should not be present or vui_aspect_ratio_idc should be equal to 0
(unspecified) or 1 (square).

NOTE  When vui_aspect_ratio_idc is not present, Rec. ITU-T H.274 | ISO/IEC 23002-7 specifies that vui_aspect_ratio_idc is
inferred to be equal to 0.

10.1.7.3 ISO Base Media File Format constraints
10.1.7.3.1 Stream header

A Stream Header shall conform to subclause 8.6.1.2 and the following constraints:
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— When a track is the only track in a file, compatible brands containing a brand equal to 'siti' in
FileTypeBox indicates that the track conforms to the HEVC-based simple tiling OMAF video profile. When a
file contains multiple tracks, compatible brands containing a brand equal to 'siti' in FileTypeBox
indicates that at least one of the tracks conforms to the HEVC-based simple tiling OMAF video profile.

— When a track is the only track in a file, compatible brands containing a brand equal to 'sitv"' in
FileTypeBox indicates that the track conforms to the VVC-based simple tiling OMAF video profile. When a
file contains multiple tracks, compatible brands containing a brand equal to 'sitv' in FileTypeBox
indicates that at least one of the tracks conforms to the VVC-based simple tiling OMAF video profile.

— A b
bas€
refe

— Atrd
HEV

Fil

NOTE1 1|

the 'sit

ISO base 1

those ISO

ISO base n

NOTE 2 1

ck of the HEVC-based or VVC-based simple tiling OMAF video profile shall be indicated td.conform to thle
C-based or VVC-based simple tiling OMAF video profile, respectively, throughh-one or both ¢f
> TypeBox and TrackTypeBox.

SO/IEC 14496-12 specifies ISO base media brands that have a four-character code starting'with 'iso'. Since files ¢f
| ' brand contain media data in instances of the IdentifiedMediaDataBox, which'is not included in any of the
hedia brands specified in ISO/IEC 14496-12:2022, a FileTypeBox with 'sitdi_typically does not contain any ¢f
base media brands. Instead, a file-level ExtendedTypeBox can contain a TypeCombinationBox that contains an
nedia brand and the brand 'relo’ specified in ISO/IEC 14496-12.

'he ISOBMFF boxes and nesting, optionality and ordinality of the Stieam Header are described in Table 54.

Table 54 — Stream Header for the simple'tiling OMAF video profiles

and equal to 'siti' or 'sitv' in FileTypeBox indicates that the file contains one or more OMA|F
tracks as specified in subclause 8.6 and as constrained by this subclause and that the OMAF basg tracks
ence OMAF tile tracks specified in subclause 8.6 and as constrained by this subclause.

12:2022, subclause

NLO |NL1|NL2 [ NL3 |NL4 |NL5|NL6 | NL7 [ NL8 F%rergat Specification Constraints Description
ftyp 1 ISO/IEC 14496- This subclause
12:2022, subclause
4.3
Either 1 ISO/IEC 14496-
moov 12:2022,
?;ov subclauses 8.2.1
) and 8.19.6
mvhd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.2.2 7.5.1
mvx 1 ISO/IEC 14496-
12:2022, subclause
8.8.1
mehd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause [19:—, subclause
8.8.2 7.5.1
Brex 1 ISO/IEC 14496- ISO/IEC 23000-

19:—, subclause

8.6.5

7.5.14

10.1.7.3.2 Track box format for OMAF base track and OMAF tile tracks

Each of the track boxes of the OMAF base track(s) and the OMAF tile tracks is constrained as follows:

— The TrackBox of each OMAF base track shall conform to subclause 8.6.1.3.

—  The TrackBox of each OMAF tile track shall conform to subclause 8.6.1.4.

— At least one sample entry type of each sample entry of the track shall be equal to 'resv'.

240
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NOTE 1 'resv' does not have to be the track sample entry type, when the track has undergone several transformations.
Consequently, this media profile can also be used when the track is protected.

— For each OMAF base track, the scheme type values of SchemeTypeBox in the
RestrictedSchemeInfoBox and of all instances of CompatibleSchemeTypeBox in the same
RestrictedSchemeInfoBox shall include 'podv' and atleastone of 'ercm' and 'erc2'.

— For each OMAF tile track, either of the following shall be true:
The beme—trpe—valbes—of 5 e TP nd of all
instances of CompatibleSchemeTypeBox in the same RestrictedSchemeInfoBoy include
'podv' and atleastone of 'erpv' and 'ercm'.

N R im—tha Doct ot o 0 1 Tofol
+r = Savy

a
TH—crrc—r [ == = TeHme o=

P

— No RestrictedSchemeInfoBox is present in the sample entry and an OverdédyConf]gBox is
present in the sample entry.

—+ When an OMAF base track references an OMAF tile track without RegionWilsePackingBox pnd with
OverlayConfigBox (either directly or indirectly through a reference totan 'alte' track grpup), the

OMATF base track shall be indicated to comply with the 'ov1y"' toolset brand:

—+ A SyncSampleBox may be present for an OMAF base track.

sl

or the HEVC-based simple tiling profile, each of the track boxes-of the OMAF base track(s) and the OMAF tile
racks is additionally constrained as follows:

(=4

—+ The untransformed sample entry type of each OMAF "base track shall be equal to 'hvc2'. Each OMAF base
track shall conform to all constraints of the 'hvc2 'sample entry type, as specified in ISO/IEC 1449¢-15.

—+ The untransformed sample entry type of each;OMAF tile track shall be equal to "hvtl', "hvt2', "hvt3' or
'hvecl'. Each OMAF tile track shall conform to all constraints of the "hvt1l', "hvt2"', "hvt3' oy 'hvcl'
sample entry type, as specified in ISO/IEC14496-15.

-+ Each OMAF base track shall contain either 'sabt' or 'scal' track references to OMAF tile tracks or to
'alte' track groups containing-@MAF tile tracks.

OTE 2 When an OMAF base (track contains 'scal' track references to 'alte' track groups, the tracks incjuded in a
pferenced 'alte' track group)can represent different projected regions. The region-wise packing format of the QMAF base
ack is derived from th€ RegionWisePackingBoxes of the OMAF tile tracks that an OMAF player selects| from the
bferenced 'alte' trackgroups.

el =T

OTE 3 There can‘be several constructors within a sample of an extractor track that reference the same track refer¢nce index
hat points tocthe same 'alte' track group. An OMAF player is expected to select OMAF tile tracks containing different
rojected reégions for resolving the references from a sample of an extractor track to the same track reference idex of an
alte' track group.

-0 otz

—+C-When an OMAF base track contains 'sabt ' track references, the PPS(s) carried in the OMAF base track shall
have tiles_enabled set to true, with num_tile_columns_minus1 and num_tile_rows_minus1 set to match the
number of ' sabt ' track references associated with this OMAF base track.

— When an OMAF base track contains 'sabt' track references, the projected regions of any two OMAF tile
tracks referenced by the OMAF base track shall not overlap when both of the following conditions are true:

— The OMATF tile tracks originate from the same projected picture without resampling.
— The OMATF tile tracks are not in the same 'alte' track group.

— LHEVCConfigurationBox shall not be presentin VisualSampleEntry.
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— HEVCConfigurationBox in VisualSampleEntry of each OMAF base track shall indicate conformance
to the elementary stream constraints specified in subclause 10.1.7.2.1.

For the VVC-based simple tiling profile, each of the track boxes of the OMAF base track(s) and the OMAF tile tracks

is additio

— The

nally constrained as follows:

untransformed sample entry type of each OMAF base track shall be equal to 'vvc1'. Each OMAF base

track shall contain a VVC bitstream natively or conform to all constraints of the VVC merge base track, as

spec

ified in ISO/IEC 14496-15.

— The
OMA

NOTE 4
containing
track groy
the Regi
groups.

NOTE 5 A
referenceg
same as tH

NOTE 6

("spor'")
OMAF ti
subp tr

— Vvc
the 4

The cons
where th|
specified

NOTE 7 T
Table 55.

untransformed sample entry type of each OMAF tile track shall be equal to 'vvcl' or 'vvsl' Eadh
F tile track shall conform to all constraints of the VVC subpicture track, as specified in ISO/IEC 14496<15.

w

A VVC merge base track contains 'subp' track references to VVC subpicture tracks or to 'alte! track group
VVC subpicture tracks. When 'alte' track groups are referenced, the tracks included in a referenced 'alte
p can represent different projected regions. The region-wise packing format of the OMAF base track is derived froj
bnWisePackingBoxes of the OMAF tile tracks that an OMAF player selects from the refétenced 'alte' trad

~ = -

=

subpicture order ('spor') sample group is present in an OMAF base track to indicate an order of ' subp' trad
to be used for reconstructing a coded picture from OMAF tile tracks. The order ¢an'be indicated implicitly to be tH
e order of ' subp ' track references or explicitly with a list of subp_track ref\fdx[i] values.

[¢)

[here can be identical values of subp track ref idx[i] for differeat values of i within a subpicture ordg
sample group description entry that point to the same 'alte' tragk group. An OMAF player is expected to sele¢
e tracks containing different projected regions for resolving the references to identical values
hck ref idx[i] pointingtoan 'alte' track group.

-, et .

ConfigurationBox in VisualSampleEntry of each OMAF base track shall indicate conformance to
lementary stream constraints specified in subclause’10.1.7.2.2.

traints specified in subclause 10.1.7.2 apply-to each OMAF base track conforming to this media profilg,
e bitstream based on which the constraintsare derived is reconstructed from the OMAF base track gs

in subclause10.1.7.4.

he [SOBMFF boxes and nesting, optionality and ordinality of the TrackBox for the OMAF base track are described in
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Format

NLO [ NL1 | NL2 | NL3 [ NL4 | NL5 | NL6 [ NL7 | NL8 | NL9 Reg. Specification Constraints Description
trak 1 ISO/IEC 14496-
12:2022,
subclause 8.3.1
tkhd 1 ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.3.2  |7.5.4 except that
there are no
constraints
beyond those in
ISO/IEC 1449612
on the wideh and
heightAfields
and with the
additional
donstraint that
the field matrix
shall always be
set to the default
values as defined
in ISO/IEC 14496-
12.
tref 1 [SO/IEC 14496- |This subclause Track
12:2022, ref¢rences
subclause 8.3.3 to OMAF tile
tragks.
mdia 1 [ISO/IEC 14496-
12:2022,
subclause 8.4.1
mdhd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.4.2 7.5.5
hldr 1 [ISO/IEC 14496-
12:2022,
subclause 8.4.3
minf 1 [ISO/IEC 14496-
12:2022,
subclause 8.4.4
vmhd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 12.1.2 |7.5.6
dinf 1 [ISO/IEC 14496-
12:2022,
subclause 8.7.1
dref 1 [ISO/IEC 14496-
12:2022,
subclause 8.7.2
snim 1 [ISO/IEC 14496-
12:2022,
subclause 8.7.2
stbl 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.5.1 7.5.12
stsd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.5.2 7.5.10
resv 1 [ISO/IEC 14496-
12:2022,
subclause 8.15
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NLO | NL1|NLZ | NL3 [ NL4 |NL5|NL6|NL7 [ NL8 | NL9 F(;{;galt Specification Constraints | Description
1 [ISO/IEC 14496- |This subclause

12:2022,
subclause 8.15.3

hve2 1 |[ISO/IEC 14496- |This subclause.
15:2022, Applies to HEVC
subclause 8.4 only.
vvel 1 |ISO/IEC 14496- [This subclause.
15:2022, Clause |Applies to VVC
141 1
H oHy-
schm 1 [ISO/IEC 14496-
12:2022,
subclause 8.12.6
schi 1 [ISO/IEC 14496-
12:2022,
subclause 8.12.7
povd 1 Subclause 7.6.2
prfr 1 [Subclause 7.6.2
rwpk |10/1 for|Subclause 7.6.4  |Subgelause 7.6.1.4
ercm. forMetrcm' and
1 for subclause 7.6.1.7
erc?. for 'erc2'
rotn | 0/1 [Subclause 7.6.5
covi | 0/1 |Subclaus¢7.6:6
stvi 0/1 [ISO/IEC 14496- |Subclause 7.6.1.2
12:2022,
subelause 8.15.4.2
stts 1 {ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.6.1.2 |7.5.12
stss 0/1 [ISO/IEC 14496-
12:2022,
subclause 8.6.2
stsc 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.7.4 7.5.12
stco 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.7.5 7.5.12
stsz 1 [ISO/IEC 14496- |ISO/IEC 23000-

12:2022,
subclause 8.7.3

19:—, subclause

7.5.12

NOTE 8 The ISOBMFF boxes.and nesting, optionality and ordinality of the TrackBox for each OMAF tile track referenced Hy
the OMAF|base track arexdescribed in Table 56.

Table 56 — Track box for OMAF tile track for the simple tiling OMAF video profiles

NLO NL 1 NI D ML 2 NI 4 L NA NI £ NI 7 MNL O NL Q Format C - 43 ral re H 4. ARY H 4
N2 P4 NN N 8N Req Speetfieation Constraints Beseriptior
trak + |ISO/IEC 14496-
12:2022,
subclause 8.3.1
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NLO |NL1|NLZ | NL3 [ NL4 |NL5|NL6|NL7 [ NL8 | NL9 F(l’ggat Specification Constraints | Description
tkhd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.3.2  |7.5.4 except that
there are no
constraints
beyond those in
ISO/IEC 14496-12
on the width and
hed-ghifields
and with the
additional
constraint that
the field mdtrix
shall alway's be
set to-the default
values‘as defined
in/ISO/IEC 14496-
12.
mdia 1 ISO/IEC 14496+
12:2022,
subclause8.4.1
mdhd 1 [ISO/IEC14496- [ISO/IEC 23000-
12:2022, 19:—, subclause
Stbclause 8.4.2 7.5.5
hldr bs ISO/IEC 14496-
12:2022,
subclause 8.4.3
minf 1 [ISO/IEC 14496-
12:2022,
subclause 8.4.4
vmhd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 12.1.2 |7.5.6
dinf 1 ISO/IEC 14496-
12:2022,
subclause 8.7.1
dref 1 ISO/IEC 14496-
12:2022,
subclause 8.7.2
snim 1 ISO/IEC 14496-
12:2022,
subclause 8.7.2
stbl 1 ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.5.1 7.5.12
stsd 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.5.2 7.5.10
resv 1 ISO/IEC 14496-
12:2022,
subclause 8.15
rinf 1 [ISO/IEC 14496- |This subclause
12:2022,
subclause 8.15.3
hvel 1 |ISO/IEC 14496- |This subclause.
hvtl 15:2022, Applies to HEVC
hvt2
ht 3 subclauses 8.4, only.
10.5,and 10.6
vvel 1 |[ISO/IEC 14496- |This subclause.
vvsl 15:2022, Clause  |Applies to VVC
11 only.
© ISO/IEC 2023 - All rights reserved 245


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

NLO | NL1|NLZ | NL3 [ NL4 |NL5|NL6|NL7 [ NL8 | NL9 F(l’ggat Specification Constraints | Description
schm 1 [ISO/IEC 14496-
12:2022,
subclause 8.12.6
schi 1 [ISO/IEC 14496-
12:2022,
subclause 8.12.7
povd 1 Subclause 7.6.2
prfr 1 [Subclause 7.6.2
e 07/t 7Subchause 764 Subthause 76-13
for 'erpv' and
subclause 7.6.1.4
for 'ercm'
rotn | 0/1 [Subclause 7.6.5
covi | 0/1 |Subclause 7.6.6
stvi 0/1 [ISO/IEC 14496- |Subclause 7.6.132
12:2022,
subclause 8.15.4.2
stts 1 [ISO/IEC 14496- |ISO/IEC-23000-
12:2022, 19:—~,subclause
subclause 8.6.1.2,~|7.5.12
stsc 1 [ISO/IEC 14496\ -I1SO/IEC 23000-
12:2022, 19:—, subclause
subclause’8.7.4 7.5.12
stss 0/1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subelause 8.6.2 7.5.12
stco 1 {ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.7.5 7.5.12
stsz 1 [ISO/IEC 14496- |ISO/IEC 23000-
12:2022, 19:—, subclause
subclause 8.7.3 7.5.12

10.1.7.3.3 Other constraints

The foll
RegionffisePackingBox:

"trpf'.

applres:

When an OMAF base track includes a SampleGroupDescriptionBox of type
SampleT®GroupBox of type 'nalm' with grouping type parameter equalto 'trif’, the following

wing constraints apply wheh, dan OMAF base track is an extractor track and has an empty

When there is a sample in dn OMAF base track whose extractors do not include the content of the referenced
OMAF tile tracks in raster<scan order, the OMAF base track shall include a SampleGroupDescriptionBo
of type 'trif' and.aSampleToGroupBox of type 'nalm' with grouping type parameter equal

'trif!

[

and

[«5)

— At most one extractor shall be mapped to the same groupID in a 'nalm' sample group description

entry.

NOTE An OMATF player ought to map the NAL units and NAL-unit-like structures to groupID values using a 'nalm'
sample group description entry mapped to a sample before resolving the extractors of the sample.
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tile region flag shall be equalto 1.

independent idc shall be equalto 1 or 2.

The following constraints apply in all ' trif' sample group description entries of the OMAF base track:
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— full picture shall be equal to 0.
— has dependency list shall be equal to 0.

The following constraints apply when an OMAF base track is a VVC merge base track and has an empty
RegionWisePackingBox:

—  When there is a sample in an OMAF base track that has a subpicture layout that does not include the content
of the referenced OMAF tile tracks in raster-scan order, the OMAF base track shall include a
DdllLPlCULUuPUCDLLij:)L_,iUllDU Uf t_ypc + LJ_J._J_ + dllL‘l d oampleluu;.uupj:u Uf ty})b‘ . o U m' With

grouping type parameterequalto'trif'.

10.1.7.4 File decoding process
Thhe inputs to the file decoding process are

—+ the track_ ID value of an OMAF base track conforming to the HEVC-based or-VVC-based simple tiling OMAF
video profile, and

— afile containing at least the OMAF base track with that track ID value and all tracks that the OMAF base
track directly or indirectly depends on.

When the OMAF base track has an untransformed sample entry type‘equal to 'hvc?2 ', the following appljes:

—+ An HEVC bitstream is generated from the track with the given track ID value as specified inf ISO/IEC
14496-15.

—+ The HEVC bitstream shall conform to the elementary stream constraints specified in subclause 10.1.7.2.1.

—+ The HEVC bitstream is decoded as specified in Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, gubclause
8.1.1. The outputs of this process are the-same as the outputs of Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-
2:2020, subclause 8.1.1.

When the OMAF base track has an untransformed sample entry type equal to 'vvcl ', the following appljes:

—+ An VVC bitstream is genérated from the track with the given track ID value as specified in ISO/IEC 14496-
15:2022, subclause 11.6.

—+ The VVC bitstream-shall conform to the elementary stream constraints specified in subclause 10.1.7.2.2.
—+ The VVC bitstream is decoded as specified in Rec. ITU-T H.266 (08/20) | ISO/IEC 23090-3:2021, gubclause

8.1. The 'gutputs of this process are the same as the outputs of Rec. ITU-T H.266 (08/20) | ISO/IEC 23090-
3:2021ysubclause 8.1.

Additionally, for each decoded picture, this process outputs ProjectionFormatBox, StereovideoBox (when

DD ple ne glle 0n-o ne-1n ance ol Regionih P nogBo a ne elerenced-b

base track and their spatial mapping to the decoded picture, and RotationBox (when applicable) that provide
the input for the semantics of sample locations within the decoded picture as specified in subclause 7.5.1.

10.1.7.5 Expected OMAF player operation

OMAF players conforming to the HEVC-based or VVC-based simple tiling OMAF video profile are expected to
process all allowed boxes within the SchemeInformationBox for the 'erpv', 'ercm' and 'erc2' scheme

types.
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When receiving and playing a DASH presentation and a Representation containing initial viewing orientation
metadata, as specified in subclause 7.7.4, is present and associated with a media Representation selected for
playing, as specified in subclause 8.2.3, OMAF players are expected to receive and parse the initial viewing
orientation metadata Representation and obey it when rendering the media Representation.

A player conforming to the HEVC-based or VVC-based simple tiling OMAF video profile is expected to:

— Select an OMAF base track e.g. based on one or more of the following:

the pir‘hlrn size and lr_\ir*fnw:\ rate of the OMAE base track;

— Whe

Reg

and
instd
tracl

overllap.

Whe

contpins a RegionWisePackingBox (in the Initialization Segment) or an RWPK, CC or SRQR descripto
For Representations of a partial Adaptation Set-containing background video, parse spherical region-wis

qual
and

Adaptation Set not containing backgrotind video, select a Representation from the partial Adaptation Sg

usin

Identify an OMAF tile track without RegionWisePackingBox and handle such an OMAF tile track in eithg

of th

a

ionWisePackingBox. For OMAF tile tracks containingx background video, parse
SphereRegionQualityRankingBox of the OMAF tile tracks referenced by the selected OMAF base tradk
select the OMAF tile tracks that cover the viewport at the highest available quality as indicated by in the
e

t

the HEVC or VVC level indicated for the OMAF base track so that the decoding capacity is sufficient’fd
decoding the bitstream resolved from the OMAF base track;

—

the absence/presence of the overlay toolset brand 'ovly' in the TrackTypeBox ofthe’ OMAF bag
track or in the profiles parameter of the @mimeType attribute for the Adaptatien:Set carrying th
OMATF base track, and the support of overlays in the OMAF player. OMAF players' that do not suppo
overlays should select an OMAF base track without the 'ovly' toolset brand, when such an OMAF bag
track is available.

D ~+ ®© @

n playing an OMAF file, conclude that an OMAF tile track contains background video when it contains

nces of SphereRegionQualityRankingBox. The player is expected not to select such OMAF til
ks that originate from the same projected picture without.résampling and contain projected regions th3

n streaming OMAF content, conclude that a partial Adaptation Set contains background video when

©v ® 7 e~

ty ranking (SRQR) or content coverage (CE&J descriptors, when present, and select the Adaptation Set
Representations that cover the viewport,at the highest available quality. For Representations of a partia

- —

b a regular bitrate adaptation logic.

—

e following ways:

If an OMAF playersupports the 'ovly' toolset brand) and the OMAF tile track contains an
OverlayConfagBox, the OMAF player is expected to handle the overlays carried in the OMAF tile trad
as specified.by the overlay toolset brand.

o

[¢)

Otherwise, the OMAF player is expected to ignore the decoded regions resulting from the decoding of th
OMAFtile track.

10.1.8

VVC-based viewport-independent OMAF video profile

10.1.8.1 General

This OMAF video profile can be described as follows:

248

Both monoscopic and stereoscopic spherical video up to 360° are supported.

The profile requires neither viewport-dependent delivery nor viewport-dependent decoding.
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— Regular VVC encoders, file format parsers, and VVC decoder engines that do not need special features for
handling of viewport-dependent delivery and decoding could be used for encoding and decoding.

The content author signals the level of the bitstream by setting the appropriate value in the general_level_idc of
the VVC bitstream. This value of general_level_idc is additionally available in the ISOBMFF encapsulation of the
bitstream in the VvcConfigurationBox contained in the VVC sample entry definition specified in
ISO/IEC 14496-15. Lastly, the @codecs attribute in the DASH MPD exposes in a single string the level indication
among other information.

1U.1.0.4 EIemenuary streaiil constraliits

Tlhe elementary stream constraints apply to the VVC bitstream that is reconstructed from a file\as“spgcified in
ibclause 10.1.8.5.

wn

The bitstream shall comply with VVC Main 10 profile, Main tier specified in Rec. ITU-T H.266)["1SO/IEC 23090-3.

o~y

1l pictures shall be encoded as coded frames, and shall not be encoded as coded fields.
All the active SPSs of the bitstream shall be constrained as follows:

—+ vui_progressive_source_flag shall be equal to 1.

— vui_interlaced_source_flag shall be equal to 0.

— ptl_frame_only_constraint_flag shall be equal to 1.

<

Vhen VUI is present, aspect_ratio_idc should not becpresent or vui_aspect_ratio_idc should be equal to 0
inspecified) or 1 (square).

~

NOTE  When vui_aspect_ratio_idc is not present, Re¢ZITU-T H.274 | ISO/IEC 23002-7 specifies that vui_aspect_rjatio_idc is
mferred to be equal to 0.

—-

10.1.8.3 SEI message related ISO BaSe'Media File Format constraints

<

Vhen omnidirectional video SEI messages specified in Rec. ITU-T H.274 | ISO/IEC 23002-7 are prefent in a
itstream, the constraints in subelause 10.1.2.3 shall apply for each picture in the bitstream.

on

ey

0.1.8.4 1SO Base Media File Format constraints

When a track is_the*only track in a file, compatible brands containing a brand equal to 'sjvci' in
FileTypeBox~indicates that the track conforms to this media profile. When a file contains multiple tracks,
dompatiblesbrands containing a brand equal to 'vvci' in FileTypeBox indicates that at least dne of the
tracks conforms to this media profile.

0O

ompatible brands containing a brand equal to 'vvei' in TrackTypeBox indicates that the track fonforms
b this media profile.

—

A track of this media profile shall be indicated to conform to this media profile through one or both of
FileTypeBox and TrackTypeBox.

At least one sample entry type of each sample entry of the track shall be equal to ' resv'.

NOTE1 'resv' does not have to be the track sample entry type when the track has undergone several transformations.
Consequently, this media profile can also be used when the track is protected.

The scheme type values of SchemeTypeBox in the RestrictedSchemeInfoBox and of all instances of
CompatibleSchemeTypeBox in the same RestrictedSchemeInfoBox shallinclude 'podv' and 'erpv'.
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The untransformed sample entry type, derived as specified in ISO/IEC 14496-12, shall be equal to 'vvcl'.

NOTE 2 Consequently, parameter sets are not present inband within samples.

VvcConfigurationBox in VisualSampleEntry shall indicate conformance to the elementary stream
constraints specified in subclause 10.1.8.2.

The constraints specified in subclause 10.1.8.3 apply to the track conforming to this media profile, where the
bitstream based on which the constraints are derived is reconstructed from the track as specified in

subclaus

10185

Atracko

10.1.8.5

The inpu

— the track ID value of the track conforming to this media profile, and

— afild containing at least the track.

If neithef 'vreg' nor 'vref' track reference is present in the track with the given track ID value, a VV|

bitstrean
with the
track ]

The VVC

The VVC

outputs of this process are the same as the outputs of Re¢”ITU-T H.266 | ISO/IEC 23090-3:2021, subclause 8.1.1.

Addition
applicabl

the inpuf]for the semantics of sample locations:within the decoded picture as specified in subclause 7.5.1.

10.1.8.6

OMAF p
Scheme]]

When re
metadatg

playing,
orientati

10.2 Ay

10.2.1

f this media profile shall contain none of the following track references: 'vvcN', 'subp', 'recr

File decoding process

s to the file decoding process are

A~ O

1 is reconstructed by concatenating the parameter sets in the sample entry and the samples of the trag
given track ID value. Otherwise, a VVC bitstream is reconstructed from the track with the give
D value as specified in ISO/IEC 14496-15:2022, subclause 1.1.6.

=

bitstream shall conform to the elementary stream constfaints specified in subclause 10.1.8.2.
bitstream is decoded as specified in Rec. ITU-T-}.266 | ISO/IEC 23090-3:2021, subclause 8.1.1. Th

e
!
hlly, for each decoded picture, this process optputs ProjectionFormatBox, StereoVideoBox (wWhen
k), RegionWisePackingBox (when applicable), and RotationBox (when applicable) that provide

Expected OMAF player operation

ayers conforming to thisj)media profile are expected to process all allowed boxes within the
nformationBox forthe equirectangular projected video scheme type.

reiving and playing)a DASH presentation and a Representation containing initial viewing orientatio
, as specified in\subclause 7.7.4, is present and associated with a media Representation selected fg
hs specifiedvin: subclause 8.2.3, OMAF players are expected to receive and parse the initial viewing
n metadata Representation and obey it when rendering the media Representation.

ll=i

hdio profiles

Overview

Subclause 10.1.8 defines media profiles for audio in OMAF. Table 57 provides an overview of the supported

features.
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The detailed, specification for each audio profile is subsequently provided in the referenced subclause.
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Table 57 — Overview of OMAF media profiles for audio

023(E)

Max
Sampling
Rate

3D

Metadata Brand

Media Profile Codec Profile Level

Subclause

included
in codec

Low
Complexity

MPEG-H
Audio

OMAF 3D audio
baseline profile

1,2
or3

48 kHz oabl

10.2.2

no 3D
metadata

OMAF 2D audio legacy
profile

L1 o]
] Z

NS
H
S}

AAL
TXITGV

=z

OTE The audio streams complying with the MPEG-H 3D Audio Low Complexity (LC) Profile, Levels 1
pegh3daProfilelevelIndication issetto "0x0B" or "0x0C", comply also with MPEG-H 3D Aadje LC Profile,
pegh3daProfileLevellIndication issetto "0x0D"), as specified in ISO/IEC 23008-3:2022;subclause 5.3.2.

3 =

0.2.2 OMAF 3D audio baseline profile

0.2.2.1 General

his media profile fulfills the requirements to support 3D audio. Channels, objects and Higher-Order Ar
HOA) are supported, as well as combinations of those. The profile'is based on ISO/IEC 23008-3 (i.e. Ml
udio).

[PEG-H 3D Audio specifies coding of immersive audio material and the storage of the coded representa
BOBMEFF track. The MPEG-H 3D Audio decoder has a_constant latency, see ISO/IEC 23008-3:2022, Tabl
his information, content authors can synchronize audio and video portions of a media presentation, e.g.

ill be some algorithmic and implementation latency (perhaps tens of ms) between user head movemen
esired sound field orientation. This latency will not impact audio/visual synchronization (i.e. lip synch)
ppresents the lag of the rendered sound field with respect to the user head orientation.

[PEG-H 3D Audio specifies methods for binauralizing the presentation of immersive content for plaj
eadphones, as is needed for omnidirectional media presentations. MPEG-H 3D Audio specifies an int¢
he user’s viewing orientation-and permits low-complexity, low-latency rendering of the audio scene to
rientation.

=3

0.2.2.2 Elementary-stream constraints

The audio streamshall comply with the MPEG-H 3D Audio Low Complexity (LC) Profile, Levels 1, 2 or 3 a
in ISO/IEC 23008-3:2022, subclause 4.8. The values of the mpegh3daProfileLevelIndication forl
Levels 1, 2.and 3 are "0x0B", "0x0C" and "0x0D", respectively, as specified in ISO/IEC 23008-3:2022, §
53.2.

A
C

udip data shall be encapsulated into MPEG-H Audio Stream (MHAS) packets according to ISO/IEC 2300
lause 14.

L

or 2 (ie.
evel 3 (i.e.

hbisonics

EG-H 3D

ion in an
e 1. With
ensuring
ge, there
t and the
but only

rback via
brface for
any user

s defined
.C Profile
ubclause

B-3:2022,

All MHAS packet types defined in ISO/IEC 23008-3:2022, Clause 14 may be present in the stream, except of the

following packet types that shall not be present in the stream:

PACTYP CRC16

PACTYP_ CRC32

PACTYP_ GLOBAL CRC16
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— PACTYP GLOBAL CRC32
If Audio Scene Information per ISO/IEC 23008-3:2022, Clause 15 is present, it always shall be encapsulated in an

MHAS PACTYP_AUDIOSCENEINFO packet. Audio Scene Information shall not be included in the
mpegh3daConfig () structure in the MHAS PACTYP_MPEGH3DACFG packet.

10.2.2.3 ISO Base Media File Format constraints

10.2.2.3.1 General constraints

When a |track is the only track in a file, compatible brands containing a brand equal to 'oabgy i|n
FileTypeBox indicates that the track conforms to this media profile. When a file contains multiple \tpacks,
compatible brands containing a brand equal to 'oabl' in FileTypeBox indicates that at least'oné of the
tracks copforms to this media profile.

compatible brands containing a brand equalto 'oabl' in TrackTypeBox indicates that'the track conforms
to this media profile.

A track pf this media profile shall be indicated to conform to this media profile ‘through one or both ¢f
FileTypeBox and TrackTypeBox.

—

The sanjple entry 'mhml' shall be used for encapsulation of MHAS (packets into ISOBMFF files, psg
ISO/IEC 23008-3:2022, subclause 20.6.

=]

The sample entry 'mhm?2 ' shall be used in cases of multi-stream delivery, i.e. the MPEG-H Audio Scene is split int
two or mpre streams for delivery as described in ISO/IEC 23008-3:2022, subclause 14.6.

—

If the| MHAConfigurationBox () is present, .the MPEG-H profile and level indicatg
mpegh3dlaProfileLevelIndication in the MHADecoderConfigurationRecord() shall be set t
"0x0B",["0x0C", or "0x0D" for MPEG-H Audio LC Prefile Level 1, Level 2, or Level 3, respectively, as specified i
ISO/IEC 23008-3:2022, subclause 5.3.2.

=]

The first{sample of the movie and the first samiple of every fragment (when applicable) shall be a Stream Accegs
Point (SAP) of type 1 (i.e. sync sample). For MPEG-H Audio a sync sample shall be properly signalled according
ISO/IEC [14496-12. All rules defined intISO/IEC 23008-3:2022, subclause 20.6.1 regarding sync samples shall
apply. Infaddition, a sync sample shall'consist of MHAS packets in the following order:

[=]

— PAC[rYP MPEGH3DACFG
— PAC['YP AUDIOSCENEINFO (if Audio Scene Information is present)
— PAC[I'YP BUFEERINFO

— PAC[rYP, MREGH3DAFRAME

Additional MHAS p:\r‘kpfc may be present between the MHAS pnr‘l(m'c listed _above or after the MHAS pm‘kst
PACTYP MPEGH3DAFRAME, with one exception: if present, the PACTYP AUDIOSCENEINFO packet shall directly
follow the PACTYP MPEGH3DACFG packet, as defined in ISO/IEC 23008-3:2022, subclause 14.4.

MPEG-H Audio sync samples contain Immediate Playout Frames (IPFs), as specified in ISO/IEC 23008-3:2022,
subclause 20.2, thus the audio data encapsulated in the MHAS packet PACTYP MPEGH3DAFRAME shall contain
the AudioPreRoll () syntax element, as defined in ISO/IEC 23008-3:2022, subclause 5.5.6, and shall follow the
requirements for stream access points as defined in ISO/IEC 23008-3:2022, subclause 5.7. The audio
configuration is delivered as part of the MHAS packet PACTYP MPEGH3DACFG and, therefore, the
AudioPreRoll () structure carried in the MHAS packet PACTYP MPEGH3DAFRAME shall not contain the

Config () structure, i.e. the configLen field of the AudioPreRol1l () shall be equal to 0.
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10.2.2.3.2 Configuration change constraints

023(E)

A configuration change takes place in an audio stream when the content setup or the Audio Scene Information
changes (e.g. when changes occur in the channel layout, the number of objects etc.), and therefore new
PACTYP MPEGH3DACFG and PACTYP AUDIOSCENEINFO packets are required upon such occurrences. A
configuration change usually happens at program boundaries, but it may also occur within a program.

The following constraints apply:

2 =

Jud

T

0
\

—3

BOBMFF tracks that belong to one Audio Programme use different configurations and a switch bety
BOBMFF tracks represents also a configuration change. Thus, the MHASPalcketLabel needs to have
alues for all ISOBMFF tracks that belong to one Audio Programmex Also, after a configuration ch
HASPacketLabel needs to have different values for all ISOBMFE{tracks comprising an Audio Program

0.2.2.3.3 Multi-stream constraints

he multi-stream-enabled MPEG-H Audio System is capable of handling Audio Programme Components
in several different elementary streams (e.g. the maimMHAS stream containing one complete audio main
r more auxiliary MHAS streams, containing different languages and audio description). The MPEG
[etadata information (MAE) allows the MPEG-H.Atidio Decoder to correctly decode several MHAS streanps.

he following constraints apply for file formats using the sample entry 'mhm2 ':

the beginning of a new ISOBMFF file or at any position within the file. In the latter case, the'Fil
sample that contains a configuration change shall be encoded as a sync sample (RAP) as defined aboy

A sync sample that contains a configuration change and the last sample before such-a sync san
contain a truncation message (i.e.a PACTYP_ AUDIOTRUNCATION packet in the MHAS stream) as
ISO/IEC 23008-3:2022, subclause 14.4. If MHAS packets of type PACTYP AUDIQIRUNCATION arg
they shall be used as described in ISO/IEC 23008-3:2022, subclause 14.4.

One MHAS stream shall be the(main stream, i.e. in exactly one MHAS stream the Audio Scene Inf
shall have themae isMainStream field setto 1.In all other MHAS streams themae isMainStr
be setto 0.

In each auxiliary~MHAS stream (i.e. streams with mae isMainStream field set to
mae bsMetaDataElementIDoffset field in the Audio Scene Information shall be set to the ind
first metadata€lement in the auxiliary MHAS stream minus one.

All MHAS €lementary streams that carry Audio Programme Components of one Audio Programmg
time aligned.

In ‘éach auxiliary MHAS elementary stream (i.e. streams with mae isMainStream field set to 0), R
be aligned to the RAPs present in the main stream (i.e. the stream withmae isMainStream field s

e Format
re.

hple may
efined in
present,

veen two
different
ange the

me.

delivered
, and one
tH Audio

prmation
= am shall

0) the
ex of the

shall be

IAPs shall
bt to 1).

Presentation Description Manifests need to make sure that all streams that contribute to one Audio

Programme may be identified as such.

For the main and the auxiliary MHAS stream(s), the MHASPacketLabel shall be set according to ISO/IEC

23008-3:2022, subclause 14.6. ISOBMFF tracks that belong to one Switching Set need to use

different

MHASPacketLabel values within the same range of values associated to one stream, as specified in

ISO/IEC 23008-3:2022, subclause 14.6. For example, all ISOBMFF tracks in the Switching Set for
stream use different values between 1 and 16, all ISOBMFF tracks in the Switching Set for the first
stream use values between 17 and 32, and so on.
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10.2.2.3.4 Loudness and dynamic range control

Loudness metadata shall be embedded within the mpegh3dalLoudnessInfoSet () structure as defined in
ISO/IEC 23008-3:2022, subclause 6.3. Such loudness metadata shall include at least the loudness of the content
rendered to the default rendering layout as indicated by the referenceLayout field (see ISO/IEC 23008-
3:2022, subclause 5.3.2). More precisely, the mpegh3daLoudnessInfoSet () structure shall include at least
one loudnessInfo () structure with loudnessInfoType set to 0, whose drcSetId and downmixId fields
are set to 0 and which includes at least one methodvValue field with methodDefinition set to 1 or 2 (see
ISO/IEC 23008-3:2022, subclause 6.3.1, and ISO/IEC 23003-4:2020, subclause 7.3). The indicated loudness value

hllb . gl Ao H —eads. = adel 1. 1.1 1 1 H =
Sha e nreasurea1c1s PIreouppustl tUldl U1IS 15 CUIISISITIIL WILIL dp pPlHILdUIcT 1:5::11 ICTHUITTIIITIILS.

DRC metadata shall be embedded in the mpegh3daUniDrcConfig() and uniDrcGain () structres 4
defined in ISO/IEC 23008-3:2022, subclause 6.3. For each included DRC set” the
drcSetTargetLoudnessPresent field as defined in ISO/IEC 23003-4:2020, Clause 7 shall be set-to L.

[72)

The bsDfcSetTargetLoudnessValueUpper and bsDrcSetTargetLoudnessValueLower fields shall b
configurgd to continuously cover the range of target loudness levels between -31 dB and 0 dB. Phe embedded DRLC
metadatd should allow for a decoder output loudness of at least -16 LKFS.

[¢’)

Loudnes§ compensation information (mae LoudnessCompensationData ()),as defined in ISO/IEC 23004
3:2022, subclause 15.5 shall be present in the Audio Scene Information if the mae\allowGainInteractivityy
field (accprding to ISO/IEC 23008-3:2022, subclause 15.3) is set to 1 for at least'one group of audio elements.

10.2.3 | OMAF 2D audio legacy profile

10.2.3.1| General

[72)

This media profile fulfills requirements to support 2D channel=based audio. The delivery of up to 5.1 channels
supported. The profile is based on MPEG-4 AAC specified,in ISO/IEC 14496-3, which defines coding of gener
audio coptent. The delivery of up to 5.1 audio channels allows 2D rendering according to the user’s viewing
orientatipn.

=

HE-AAC 1s used worldwide in the most successful streaming services and supported by all major streaming an
media platforms. Due to the wide reach, MPEG-4 AAC may be used for VR services and platforms, which use eithg
mono, stereo, 4.0, or 5.1 surround channel configurations. The 2D Audio Legacy profile does not require any ney
signalling for the audio codec and its/€onfiguration. Therefore, it is compatible with all decoder implementation
in the market.

wn < = Q.

10.2.3.2| Elementary streaimn-constraints
10.2.3.21 General encoding constraints

The audip stream'shall comply with MPEG-4 AAC-LC, HE-AAC or HE-AACv?2 profiles, Level 4, as defined in ISO/IEC
14496-3.

For HE-AAG-encoded tracks, the first sample of the ISOBMFF movie and the first sample of every ISOBMFF movie
fragment (when applicable) shall be a SAP of type 1, notably, the SBR configuration information shall be present in
the audio access unit.

ISOBMFF tracks containing AAC audio as defined in ISO/IEC 14496-3 shall conform to the following AAC audio
encoding constraints:

— The elementary stream shall be a raw data stream, i.e. ADTS and ADIF headers shall not be present.

— Each AAC elementary stream shall be encoded using MPEG-4 AAC LC, HE-AAC, HE-AACv2, Level 4. Use of the
MPEG-4 HE-AACv2 for stereo configuration is recommended for 32 kbps or lower.

254 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=1462ebadfb45de0ddd6bc455d8c08a8b

ISO/IEC 23090-2:2023(E)

— When using HE-AAC and HE-AACv2, explicit backwards compatible signalling shall be used to indicate the use

of the SBR and PS coding tools.

— AAC elementary streams shall not exceed 48kHz sampling rate.

— The number of channels, including the LFE channel, of an AAC ISOBMFF track shall not exceed six audio

channels.

— AAC ISOBMFF fragments containing HE-AAC shall start with a type 1 SAP, notably, the SBR configuration

imformation-cshall bhain tha firct naclraot

THT O o eI o ST o e e e rocpotrcees

—+ The transform length of the IMDCT for AAC shall be 1024 audio PCM samples for long blocksf{and 1
PCM samples for short blocks.

—+ The following parameters shall not change within the elementary stream
— Audio Object Type

— Sampling Frequency

— Channel Configuration

The channelConfiguration parameter carried in the AudioSpeci®icConfig shall be set according to
bllowing specified values:

=

—+ channelConfiguration issetequal to 1 for monoaudio.

—+ channelConfiguration issetequal to 2 for stereo audio.

—+ channelConfiguration is setequal to 4for four channel audio.

—+ channelConfiguration issetequal to 5 for five channel audio.

—+ channelConfiguration is setequal to 6 for six channel audio, i.e. 5.1 audio.

roducing audio content capable of seamless bitrate adaptation with OMAF 2D Audio Legacy med
AAC-LC, HE-AAC, HE-AACy2) Tequires constrained encoding at fragment boundaries. For such scenat
AC elementary streanmyshall be encoded following the constraints provided in ISO/IEC 23000-19:—, s
0.5.2 to subclause 10.5:6.

(=~ Weanliav]

eyl

ncoding recominehdations for AAC audio tracks are provided in ISO/IEC 23000-19:—, Annex G.

10.2.3.2.2¢ Syntax and values of syntactic elements

—

he.syntax and values for syntactic elements shall conform to ISO/IEC 14496-3. The following element
e'ppesent in an MPEG-4 HE-AAC or HE-AACv2 elementary stream:

o

— coupling_channel_element (CCE)

28 audio

ne of the

a profile
ios, each
ubclause

shall not

If the program_config _element (PCE) element is present then it shall only list a set of channels corresponding to

one of the fixed channel configurations specific in ISO/IEC 14496-3:2019, Table 1.19, and the element
change for the duration of the track.

shall not

The arrangement of syntactic elements shall be according to ISO/IEC 14496-3:2019, Table 1.19. For convenience,

the arrangement of elements for the allowed channel configurations is reported in Table 58.
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Table 58 — Arrangement of Audio syntactic elements

Channel Number of
Configuration Channels

Audio syntactic elements

1

<SCE>, <optional additional elements>, <TERM>, for HE-AAC v2, and mono
HE-AAC or AAC-LC

<CPE>, <optional additional elements>, <TERM>, for stereo HE-AAC or
AAC-LC

(aahmbn® W 4

5.0 <SCE>, <CPE>, <CPE>, <optional additional elements>, <TERM>

5.1 <SCE>, <CPE>, <CPE>, <LFE>, <optional additional elements>, <TERM>

NOTE An

The synt
fields shg

— gai
10.2.3.2,
The AAC
correct a

current ¢
be signal

A full red
unit. To 9

A more d

In practi
portion o

Presenta

— The most common approdeh to compensate for inserted extra audio is to add an offset edit list to the ISOBMFF

head|
edit
samy

— If thd

— If th

bled brackets (<>) are used above to indicate separate syntactic elements, not stream syntax.

bx and values for individual channel stream shall conform to ISO/IEC,14496-3. The following
11 be set as follows:

h control data present issetequalto 0.
3 AAC presentation timing

codec uses audio frames of a fixed length, and a transformiwhich applies over two frames. To obtain
ldio from a frame, both frames in the transform are needed; and hence the prior encoded frame and th
ncoded frame need to be decoded to output the first frame. This is sometimes called "priming" and maly
ed using the 'roll' sample group.

[¢)

onstruction of the first encoded audio frame is\Sometimes not possible since there is no previous accegs
till achieve a full reconstruction, a common practice is to add silence to the beginning of the audio signa.
etailed explanation of this approach may.be found in ISO/IEC 14496-24.

e, an encoder can prepend an arbitrary amount of (invalid) audio waveform samples to the signal. Th
f the audio signal is sometimes ealled "encoder delay" and varies depending on the implementation.

w

fion delay is compensated@ccording to one of the following options:

er. In the case where'padding has been added to the start of an audio stream, the media time in th
ist is the length (in audio samples, as measured by the timescale of the track) of the inserted audio
les; 2112 isa,common example for AAC.

[¢)

contentthas been generated according to ISO/IEC 23000-19:—, Clause G.5, no EditListBox is present.

e “SBR and PS coding tools are present, they shall not be considered for the purpose of delay

compensation.

10.2.3.2.

4 Loudness and dynamic range control

The audio stream should contain DRC and loudness metadata according to ISO/IEC 14496-3. The audio encoder
should set the Program Reference Level to the loudness level of the audio stream.

The audi

o encoder should generate DRC metadata for light compression encoded in the dyn rng ctl and

dyn rng sgn fields of dynamic_range info () in the FIL element and DRC metadata for heavy compression
in the compression value field of MPEG4 ancillary data () inthe data stream element (DSE).

256
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NOTE It is expected that the audio decoder will use the Program Reference Level, if available, to achieve a desi

023(E)

red target

loudness, if applicable. It is expected that the audio decoder will apply the DRC metadata, if present, according to ISO/IEC

14496-3 including the DRC Presentation Mode value of the drc_presentation mode fields.

10.2.3.2.5 Maximum bitrate

The maximum bitrate of AAC elementary streams shall be calculated in accordance with the AAC buffer
requirements as defined in ISO/IEC 14496-3:2019, subclause 4.5.3. Only the raw data stream shall be considered

in determining the maximum bitrate (system-layer descriptors are excluded).

[

0.2.3.3 ISO Base Media File Format constraints

When a track is the only track in a file, compatible brands containing a brand equdl|to 'g
FlileTypeBox indicates that the track conforms to this media profile. When a file contains’ multip
dompatible brands containing a brand equal to 'oa2d' in FileTypeBox indicates that at least g
tracks conforms to this media profile.

a2d' in
e tracks,
ne of the

dompatible brands containing a brand equal to 'oca2d’' in TrackTypeBox indicates that the track fonforms
tp this media profile.
A track of this media profile shall be indicated to conform to this anedia profile through one onf both of
FileTypeBox and TrackTypeBox.
The syntax and values of the AudioSampleEntry shall conform to MP4AudioSampleEntry ('mp4a') as
defined in ISO/IEC 14496-14. Table 59 lists the allowed AAC profiles.
Table 59 —AAC profiles

AAC profile codingname Sample entry
MPEG-4 AAC (AAC-LC) mp4a MP4AudioSampldgEntry
MPEG-4 High Efficiency AAC (HE-AAQ) mp4a MP4AudioSamplgEntry
MPEG-4 High Efficiency AAC v2«(HE-AACv2) mp4a MP4AudioSamplgEntry

—

he SampleEntry format in the SampleDescriptionBox is the same for each AAC audio profile.

10.2.3.3.1 Storage of AAC media samples

—

he followingtadditional constraints apply:

- Allaudio media samples shall consist of one AAC audio access unit.

— Al AAL access units 1 an ISUBMFEF trackK shall be encoded with one or AAU LU, HE-AAU Oor HE-AALVZ

— The values given in AudioSampleEntry, DecoderConfigDescriptor, and DecoderSpecificInfo

shall match the corresponding values in the AAC audio bitstream.

10.2.3.3.2 AAC audio sample entry

The syntax and values of the AudioSampleEntry shall conform to MP4AudioSampleEntry ('mp4a') as

defined in ISO/IEC 14496-14.

© ISO/IEC 2023 - All rights reserved
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The sample entry and fields specified in this section shall not change within an ISOBMFF track.

The value of the channelcount parameter in the AudioSampleEntry box defined in ISO/IEC 14496-12 shall
be set to one of the following specified values:

— channelcount issetequal to 1 for mono audio.

— channelcount is setequal to 2 for stereo audio.

b Cha ITIe L COUIIL ib SCL cqudl LU “l‘ fUl fULU Llldlllll‘,“l audiu.
— chahnelcount is set equal to 5 for five channel audio.
— chahnelcount issetequal to 6 for six channel audio, i.e. 5.1 audio.

The value of the channelcount parameter in the AudioSampleEntry box shall correspond to the values ¢f
channelConfiguration field of AudioSpecificConfig according to Table 60:

Table 60 — Mapping of channelcount parameter in the AudioSdmpleEntry to
channelConfiguration field of AudioSpecificConfig

channelcount channellConfiguration

1 1

2 2

4 4

5 5

6 6
The ¢hannel to loudspeaker mapping for eachichannelConfiguration index is given in ISO/IEC
14496-3:2019, Table 1.19. The geometric,Speaker positions for channelConfiguration = 4
(Quadlrophonic speaker layout) is 0, 90°, £90¢, 180° (azimuth)

10.2.3.3{2.1 ES_Descriptor

The syntax and values forcES’Descriptor shall conform to ISO/IEC 14496-1, and the fields of the
ES Des¢riptor shall be set\as follows:

— ES_[Dissetequalto 0.

— strpamDependenceFlag is set equal to 0.

— URL| FTag is set equal to 0.

— OCRstreamFlag is set equal to 0.

— streamPriorityissetequalto 0.

— decConfigDescr issetequal to DecoderConfigDescriptor.

— slConfigDescrissetequal to SLConfigDescriptor, predefined type 2.

Descriptors other than those specified in subclauses 10.2.3.3.2.2 through 10.2.3.3.2.4 shall not be used.
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10.2.3.3.2.2 DecoderConfigDescriptor

The syntax and values for DecoderConfigDescriptor shall conform to ISO/IEC 14496-1, and the fields of this

descriptor shall be constrained to the following values.

— decoderSpecificInfo shall be used, and ProfilelLevelIndicationIndexDescriptor
be used.

— objectTypeIndication isequal to 0x40 (Audio).

shall not

—+ streamType is equal to 0x05 (Audio Stream).
—+ upStreamisequal to 0.
—+ decSpecificInfoisequaltoAudioSpecificConfig.

10.2.3.3.2.3 AudioSpecificConfig

Tlhe syntax and values for AudioSpecificConfig shall conform to ISO/IEG.14496-3.

—

he following fields of AudioSpecificConfig shall be sety according to ISO/IEC 1449
ibclause 10.2.3.2:

(%)

— audioObjectType

—+ channelConfiguration

—+ extensionAudioObjectType
—+ GASpecificConfig

10.2.3.3.2.4 GASpecificConfig

—_

he syntax and values for GASpecificConfig shall conform to ISO/IEC 14496-3, and the
ASpecificConfig shall be setto the following values:

)

—+ framelLengthFlag.is-equal to 0 (1024 lines IMDCT).

— dependsOnCegreCoder is equal to 0.

—+ extensiofiFlagisequal to 0.

(=Y

0.3 _Image profiles

6-3 and

fields of

10.3.1 Overview

Subclause 10.3 defines OMAF media profiles for image coding. Table 61 provides an overview of the supported
features. The detailed, specification for each image profile is provided in the referenced subclause. Common text

for both profiles is provided in subclause 10.3.2.

© ISO/IEC 2023 - All rights reserved
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Table 61 — Overview of OMAF media profiles for image coding

Media Profile Codec Profile Level Brand | Subclause

0

MAF HEVC image profile HEVC Main 10 5.1 heoi | 10.3.3

0

MAF legacy image profile JPEG Not applicable | Not applicable | jpoi | 10.3.4

0

Main 10 or
MAF VVC image profile VVC Main 10 Still 5.1 vvoi [ 10.3.5
Picture

10.3.2
10.3.2.1

Subclaus
stereoscq
projectio
number

respectiv
packing.

10.3.2.2
profile

An imagéd

— Eith

— The
subd

— The
type

— The
proj

— Whe
follo|

Common specifications for image profiles
General

e 10.3.2 specifies common constraints applicable to both OMAF image profiles. Bothymonoscopic an|
pic images up to 360° are supported. These image profiles require the use of the equirectanguls
h or the cubemap projection. When equirectangular projection and region-wise ‘packing are in use, th
f regions in region-wise packing is required to be equal to 1 or 2 for monoscopic*or stereoscopic conten
ely. When cubemap projection is in use, it is allowed to use up to one region per cube face in region-wig
[he 'grid' derived image item can be used to support large image widths-and heights.

D =

D T

ISO Base Media File Format constraints for an image item-conforming to an OMAF image

item is specified to conform to an OMAF image profile when‘all of the following constraints are true:
b1 one of the following applies:
The image item is a coded image item conforming to the OMAF image profile.

The image item is a 'grid' derived imdge item, and each source image item of the derived image itemn
is a coded image item conforming to-the-OMAF image profile.

item properties for the coded image item comply with the requirements and constraints specified i
lause 7.9.

=

item is not associated With any other types of essential item properties than those required by the itemn
of the image item, and)' stvi"', 'prfr', 'rwpk',and 'rotn', which are specified in this document.

item is associatéd with a 'prfr' item property that indicates the equirectangular or cubemap
pction.

n the item is associated with a ' rwpk ' item property, the values of the item property are constrained 4
Ws:

[72)

When equirectangular projection is in use, the value of NumRegions, derived as specified in
subclause 7.5.1.2, shall be equal to HorDiv1 * VerDiv1, derived as specified in subclause 7.9.3.1.

When cubemap projection is in use, the number of projected regions containing samples of a particular
cube face shall not be greater than 1.

NOTE When the image item covers less than 360°, a cube face can be absent in a packed picture.

260

The value of PackingType[i] for each value of i in the range of 0 to NumRegions - 1, inclusive, derived as
specified in subclause 7.5.1.2, shall be equal to 0.
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10.3.2.3 ISO Base Media File Format constraints for a file conforming to an OMAF image profile

Each file including a four-character code of an OMAF image profile as a compatible brand shall conform to all of

the following:

— The file shall include 'mif1' among the compatible brands and comply with the requirements of
brand as specified in ISO/IEC 23008-12.

— The file shall contain at least one image item that conforms to all of the following:

— The image item is present in the file.
— When the image item is a derived image item, each source image item is present in thefile:

— The image item is either the primary item or any item from the alternate group(ogntaining the
item.

— The image item conforms to the OMAF image profile.

10.3.3 OMAF HEVC image profile

10.3.3.1 General

D W

Ind follows the common constraints for OMAF image profiles:

10.3.3.2 Elementary stream constraints

—

he bitstream of a coded image item conforming tothis media profile shall conform to HEVC Main 10 pro
er, Level 5.1 specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

(=4

—3

he bitstream contained in a coded image'item shall consist of one and only one coded picture. The code
hall be a coded frame.

(%)

he active SPS of the bitstream shall'be constrained as follows:

—

—+ general_progressive_source_flag shall be set to 1.

— general_frame_only’ constraint_flag shall be set to 1.

— general_interlaced_source_flag shall be set to 0.

10.3.3.3_1SO Base Media File Format constraints

=

coded image item is specified to conform to the 'heoi' brand when all of the following constraints are

'mifl’

primary

ubclause 10.3.3 specifies the OMAF HEVC image profile, which’uses HEVC as the codec for coding of the image

file, Main

d picture

true:

— The content of the coded image item conforms to the elementary stream constraints specified in

subclause 10.3.3.2.

— The item has type 'hvcl' and conforms to the requirements imposed by the 'hvcl' item type, as
in [SO/IEC 23008-12.

— The coded image item conforms to the constraints specified in subclause 10.3.2.2.

© ISO/IEC 2023 - All rights reserved
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An image item is specified to conform to the 'heoi' brand when it is a coded image item conforming to the
'heoi' brand as specified above or a derived image item conforming to the constraints specified in subclause
10.3.2.2 and for which each source image item is a coded image item conforming to the 'heoi ' brand.

10.3.3.4 File decoding process
The inputs to the file decoding process are

— the item ID value of the image item conforming to this media profile, and

— afilq containing at least the image item.

If the imdge item with the given item id value is a coded image item, the following applies:

— An HEVC bitstream consists of the content of the item with the given item ID value.

— The HEVC bitstream shall conform to the elementary stream constraints specified in subclause 10.3.3.2.

— The HEVC bitstream is decoded as specified in Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020, subclausge
8.1.1.

— The putputs of this process are the same as the outputs of Rec. ITU-T H,265’(11/19) | ISO/IEC 23008-2:2020,
subdlause 8.1.1.

Otherwise (the image itemisa 'grid' derived image item), the following applies:
— For ¢ach source image item of the derived image item, the.following applies:
— |An HEVC bitstream consists of the content of thesource image item.
— [The HEVC bitstream shall conform to the elémentary stream constraints specified in subclause 10.3.3.2.

— |The HEVC bitstream is decoded as“specified in Rec. ITU-T H.265 (11/19) | ISO/IEC 23008-2:2020,
subclause 8.1.1.

(¢

— The putput of this process is formeéd by tiling the reconstructed images resulting from the decoding of all th
source image items, as specified in the image grid derivation of ISO/IEC 23008-12.

=]

Additionglly, this processsoutputs ProjectionFormatProperty, FramePackingProperty (whe
applicable), RegionWisePatkingProperty (when applicable), and RotationProperty (when applicable
that proviide the inputdforthe semantics of sample locations within the decoded picture as specified in subclaus
7.5.1.

e

[¢)

10.3.3.5| Recommendations and requirements for OMAF player

The re IpSpaante an oo daec anforminagtao—tha ! =
quirements—on—readers—conformingto—the tmiftL

supported.

(¢))

Players conforming to the 'heoi' brand shall support displaying an image item that conforms to both of the
following:

— The image item is either the primary item or any item from the alternate group containing the primary item.
— The image item conforms to the 'heoi ' brand as specified in subclause 10.3.3.3.
When displaying an image item conforming to the 'heoi' brand, players are expected to obey semantics of the

sample locations of the decoded picture as specified in subclause 7.5.1.
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10.3.4 OMAF legacy image profile

10.3.4.1 General

023(E)

Subclause 10.3.4 specifies OMAF legacy image profile, which uses JPEG as the codec for coding of the image and

follows the common constraints for OMAF image profiles.

10.3.4.2 Elementary stream constraints

shall conform to the specification for a JPEG compressed image as defined in ISO/IEC 10918-1, starting
SOI (start of image) marker and ending with the EOI (end of image) marker.

NOTE The elementary stream constraints are identical to those for the ' jpeg' brand specifiedin/ISO/IEC 23

10.3.4.3 ISO Base Media File Format constraints

o~y

coded image item is specified to conform to the ' jpoi' brand when all of the follewing constraints are

—+ The content of the coded image item conforms to the elementary stream constraints spg
subclause 10.3.4.2.

—+ The item has type ' jpeg' and conforms to the requirements-imiposed by the ' jpeg' item type, as
in ISO/IEC 23008-12, or is coded with MIME type 'image/jpeg' and conforms to that M

specification.

—+ The coded image item conforms to the constraints specified in subclause 10.3.2.2.

o~y

n image item is specified to conform to the 'jgoi' brand when it is a coded image item conformi
jpoi' brand as specified above or a derived-iimage item conforming to the constraints specified in 10
for which each source image item is a coded.iimage item conforming to the ' jpoi ' brand.

10.3.4.4 File decoding process

The inputs to the file decoding proecess are

— the item ID value of the image item conforming to this media profile, and

— a file containing atleast the image item.

—

the image itenr-with the given item id value is a coded image item, the following applies:
— AJREGbitstream consists of the content of the item with the given item ID value.

—+C-The JPEG bitstream shall conform to the elementary stream constraints specified in subclause 10.3.4

Tiireconcatemratiomrof thecomtentsof threoptiomat——pgt-*—itenr property withr threextentsof the fPEGtmage item

with the

008-12.

true:
cified in
specified

ME type

hg to the
3.2.2 and

N

— The JPEG bitstream is decoded as specified in ISO/IEC 10918-1.

— The output of this process is a decoded JPEG image.

Otherwise (the image itemisa 'grid' derived image item), the following applies:
— For each source image item of the derived image item, the following applies:

— AJPEG bitstream consists of the content of the source image item.

© ISO/IEC 2023 - All rights reserved
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— The JPEG bitstream shall conform to the elementary stream constraints specified in subclause 10.3.4.2.
— The JPEG bitstream is decoded as specified in ISO/IEC 10918-1.

— The output of this process is formed by tiling the reconstructed images resulting from the decoding of all the
source image items, as specified in the image grid derivation of ISO/IEC 23008-12.

Additionally, this process outputs ProjectionFormatProperty, FramePackingProperty (when
applicable), RegionWisePackingProperty (when applicable), and RotationProperty (when applicable)

th t =R | +la H £ £, 4l 43 £ 1 ] 43 aklas £l | dad ks ifiad i Lal P
a pI‘O e T TP O T TOTUTIC ST AT O STOT- SATTPTreTOCatrOTIS — v ItHTIT e aet O U Tt pPTIetauT T a s~ SpP ettt SOt rat jc

7.5.1.

10.3.4.5| Recommendations and requirements for OMAF player

The reqyirements on readers conforming to the 'mifl' brand, as specified in ISO/IEC 23008-12, shall be
supportegd.

Players donforming to the 'jpoi' brand shall support displaying an image item that’conforms to both of the
following:

— The jmage item is either the primary item or any item from the alternate greupcontaining the primary item.
— The jmage item conforms to the ' jpoi ' brand as specified in subclause(10.3.4.3.

When digplaying an image item conforming to the ' jpoi' brand, players are expected to obey semantics of the
sample ldcations of the decoded picture as specified in subclause 7.5:%.

10.3.5 | OMAF VVC image profile
10.3.5.1| General

Subclausg 10.3.5 specifies the OMAF VVC imageprofile, which uses VVC as the codec for coding of the image and
follows the common constraints for OMAF image profiles.

10.3.5.2| Elementary stream constraints

=

The bitstfeam of a coded image item’conforming to this media profile shall conform to VVC Main 10 profile, Mai
tier, Level 5.1 specified in RecAATY-T H.266 | ISO/IEC 23090-3, or VVC Main 10 Still Picture profile, Main tier, Leve
5.1 specified in Rec. ITU-T H;266 | ISO/IEC 23090-3.

—_

(¢

The bitstfeam containéd-in a coded image item shall consist of one and only one coded picture. The coded pictur
shall be 4 coded framg.

All the refferenced SPSs of the bitstream shall be constrained as follows:

—  vui_pr ogr esstve—sour Lc_ﬂdg shattbe cqua} to1:
— vui_interlaced_source_flag shall be equal to 0.
— ptl_frame_only_constraint_flag shall be equal to 1.

10.3.5.3 ISO Base Media File Format constraints

A coded image item is specified to conform to the 'vvoi' brand when all of the following constraints are true:
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— The content of the coded image item conforms to the elementary stream constraints specified in
subclause 10.3.5.2.

— The item has type 'vvcl' and conforms to the requirements imposed by the 'vvcl' item type, as specified
in ISO/IEC 23008-12.

— The coded image item conforms to the constraints specified in subclause 10.3.2.2.

An image item is specified to conform to the 'vvoi' brand when it is a coded image item conforming to the

l_]o A | ibfiad ol daiai pn i £, H o tlo il o d s bl
o oTanma—aS— SpPetrmttaboUveUT a UCTTVCU TTITa g CTCCTIT COTITOTTHTITS - CO— CITC—COTIS T atirt S~ SPCCIITCUTIT JubcClause

1§0.3.2.2 and for which each source image item is a coded image item conforming to the 'vvoi' brand.

10.3.5.4 File decoding process

Tlhe inputs to the file decoding process are

— the item ID value of the image item conforming to this media profile, and

—+ afile containing at least the image item.

et

the image item with the given item id value is a coded image item, thefollowing applies:
—+ AVVC bitstream consists of the content of the item with the givén item ID value.

—+ The VVC bitstream shall conform to the elementary streaniconstraints specified in subclause 10.3.5.2.
—+ The VVC bitstream is decoded as specified in Rec, {TU-T H.266 | ISO/IEC 23090-3:2021, subclause 8.1.1.

—+ The outputs of this process are the same @s'the outputs of Rec. ITU-T H.266 | ISO/IEC 23090-3:2021,
subclause 8.1.1.

Qo

therwise (the image item isa 'grid' derived image item), the following applies:
—+ For each source image item of the“derived image item, the following applies:
— An VVC bitstream cansists of the content of the source image item.

— The VVC bitstream shall conform to the elementary stream constraints specified in subclause 10.3.5.2.
— The VVGhitstream is decoded as specified in Rec. ITU-T H.266 | ISO/IEC 23090-3:2021, subclauge 8.1.1.

—+ The output of this process is formed by tiling the reconstructed images resulting from the decoding|of all the
sourcevimage items, as specified in the image grid derivation of ISO/IEC 23008-12.

FramePackingProperty (when
plicable egic sePackingPrope en-applicable) and RotationProps shen-applicable)
that provide the input for the semantics of sample locations within the decoded picture as specified in subclause
7.5.1.

Additienally, this process outputs ProjectionFormatProperty,

jala D aV¥ad2halalay=) Alnen-anp ple and-Ro

10.3.5.5 Recommendations and requirements for OMAF player

The requirements on readers conforming to the 'mif1l' brand, as specified in ISO/IEC 23008-12, shall be
supported.

Players conforming to the 'vvoi' brand shall support displaying an image item that conforms to both of the
following:
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— The image item is either the primary item or any item from the alternate group containing the primary item.

— The image item conforms to the 'vvoi ' brand as specified in subclause 10.3.5.3.

When displaying an image item conforming to the 'vvoi' brand, players are expected to obey semantics of the
sample locations of the decoded picture as specified in subclause 7.5.1.

10.4 Timed text profiles

10.4.1

Subclaus
captions
specificaf

Overview
b 10.3.5 defines media profiles for timed text. Timed text is used for providing subtitles and closed

for omnidirectional video. Table 62 provides an overview of the supported featuresyThe detailed,
ion for each timed text profile is subsequently provided in the referenced subclause.

Table 62 — Overview of OMAF media profiles for timed text

Media Profile Codec Profile Brand-} Subclause

OMAF IMSC1 timed text profile IMSC1 Text Profile or thml | 10.4.2
Image Profile

OMAF WebVTT timed text profile | WebVTT | n\a ttwv | 10.4.3

10.4.2

10.4.2.1

The elem|

10.4.2.2

When a
FileTyy
compat]
tracks co

compat]
to this m

A track
FileTyy

OMAF IMSC1 timed text profile

Elementary stream constraints

entary stream shall conform to the Text-Profile or Image Profile specified in W3C IMSC1.

ISO Base Media File Format constraints

track is the only track jn\a file, compatible brands containing a brand equal to 'ttml' i
eBox indicates that the ‘track conforms to this media profile. When a file contains multiple tracks,
[ble brands containing a brand equal to 'ttml’' in FileTypeBox indicates that at least one of th
hforms to this media'profile.

=

[}

[ble brands{containing a brand equal to 'ttml"' in TrackTypeBox indicates that the track conformis
bdia profile:

pf this media profile shall be indicated to conform to this media profile through one or both ¢f
€Box and TrackTypeBox.

An IMSC1 track shall conforms to the IMSC1 track format as specified in subclause 7.10.3.

The media handler type is ' subt ', and the track uses a subtitle media header.

The role of an IMSC1 track should be labelled by using the KindBox.

When timed text cues are displayed on sphere regions, the timed text sphere region metadata track, as specified in
subclause 7.7.7, shall be present.

266
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10.4.3 OMAF WebVTT timed text profile
10.4.3.1 Elementary stream constraints

The elementary stream shall conform to W3C WebVTT.

10.4.3.2 ISO Base Media File Format constraints

023(E)

When a track is the only track in a file, compatible brands containing a brand equal to 'ttwv' in

HTTIeTypeBoX (Maitates trat the track COMfoTTS to Ui Media protite. Whemm a fite contains mmuitip
dompatible brands containing a brand equal to 'ttwv' in FileTypeBox indicates that at least.o
tracks conforms to this media profile.

o O

b this media profile.

oS

track of this media profile shall be indicated to conform to this media profile’ through one o
ileTypeBox and TrackTypeBox.

oS!

o~y

WebVTT track shall conform to the WebVTT track format as specified-in subclause 7.10.4, usin
andler typeof 'text' withacodingname of 'wvtt'.

=

Thhe role of a WebVTT track should be labelled by using the KindBox.

<

Vhen timed text cues are displayed on sphere regions, the tinied text sphere region metadata track, as sp
ibclause 7.7.7, shall be present.

(%)

11 Presentation profiles

11.1 OMAF viewport-independent baseline presentation profile

11.1.1 General

—3

he OMAF viewport-indepéndent baseline presentation profile is intended to provide the highest interoj
Ind quality on HMDs (in€luding mobile-powered HMDs).

QO

This profile fulfils“the basic requirements to support 3D Audio and omnidirectional and 3D vid
viewport-dependent decoding.

The profile*also minimizes the options for basic interoperability.

e tracks,
ne of the

ompatible brands containing a brand equal to 'ttwv' in TrackTypeBox indicates thatthe track fonforms

both of

b a track

ecified in

berability

eo. Both

monoscopic and, stereoscopic video are supported. The profile requires neither viewport-dependent delivery nor

1112 ISO Base Media Eile Format constraints

An ISOBMFF file for which the content author considers that the VR experience is included in this file using the

technologies for the OMAF viewport-independent baseline presentation profile may be offered using the
file brand ' ompp'.

ISOBMFF

For a file with compatible brands containing a brand equal to 'ompp' in FileTypeBox, the following

constraints apply:

— The file shall conform to the 'is09"' brand.

© ISO/IEC 2023 - All rights reserved
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If containing video, the file shall contain at least one track conforming to the HEVC-based viewport-

independent OMAF video profile as specified in subclause 10.1.2.

If containing audio, the file shall contain at least one track conforming to the OMAF 3D audio baseline profile

as specified in subclause 10.2.2.

11.2 OMAF viewport-dependent baseline presentation profile

11.2.1

The OMA

on the HMDs that go beyond the viewport resolution achievable by the OMAF viewport-independent baselin|

presenta

This pro
stereosc(

11.2.2

An ISOBMFF file containing a VR experience using the technologies for the OMAF viewport-dependent baseline

presenta

For a filg
constrain

— The file shall conform to the 'iso09"' brand.

— If cd
depd

— Ifco
as sy

12 OM

12.1 O

12.1.1

This tool

General

F viewport-dependent baseline presentation profile is intended to provide interoperability and qualif]

o<

ion profile.

ile fulfils requirements to support 3D audio and omnidirectional and 3D video. Both’monoscopic and
pic video are supported. The profile requires viewport-dependent delivery and réndering.

ISO Base Media File Format constraints

ion profile may be offered using the ISOBMFF file brand 'ovdp"',

with compatible brands containing a brand equal to\'ovdp' in FileTypeBox, the following
ts apply:

ntaining video, the file shall contain at least-one track conforming to the HEVC-based viewpor{
ndent OMAF video profile as specified in subclause 10.1.3.

htaining audio, the file shall contain atleast one track conforming to the OMAF 3D audio baseline profile
ecified in subclause 10.2.2.

AF toolset brands

yerlay toolsetbrand

Overview

bet brand specifies overlay-related requirements on files and OMAF players.

12.1.2

ISO Base Media File Format constraints

The following constraints shall be obeyed in files containing the brand 'ovly' among compatible brands of

theFile

TypeBox:

— The file shall contain one or more 'ovbg"' entity groups.

— Whe

n the OverlayPriority control structure is present for an overlay and overlay priority in

OverlayPriorityisequalto0,overlay control essential flag[i] shall be absent or equal to 0

for a

268

1l values of i greater than 13 in the SingleOverlayStruct () of the overlay.
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12.1.3 OMAF player operation

When an OMAF player conforming to this toolset brand is given a file containing the brand 'ovly

023(E)

' among

compatible brands of the FileTypeBox as input, the OMAF player should render the background visual

media and the overlays of an 'ovbg"' entity group as specified for the expected behaviour in Annex G

12.2 Viewpoint toolset brand

12.2.1 Overview
This toolset brand specifies viewpoint-related requirements on files and OMAF players.
12.2.2  ISO Base Media File Format constraints
The following constraints shall be obeyed in files containing the brand 'vwpt' among/compatible bfands of
the FileTypeBox:
—+ The file shall contain two or more 'vipo' entity groups.
12.2.3 OMAF player operation
When an OMAF player conforming to this toolset brand is.given a file containing the brand 'vwpt|' among
dompatible brands ofthe FileTypeBox as input, the QMAF player should handle viewpoints as spgcified for
the expected behaviour in Annex G
12.3 Non-linear storyline toolset brand
12.3.1 Overview
This toolset brand specifies requirements for authoring files suitable for non-linear storyline |and the
cprresponding requirements for OMAF players.
12.3.2  ISO Base Media File Format constraints
The following consttaints shall be obeyed in files containing the brand 'nlsl' among compatible bfands of
the FileTypeRox!
—+ The file shall contain two or more 'vipo' entity groups.
—+ Afafirst 'vipo' entity group does not contain the ViewpointSwitchingListStruct (), there fhall be a
second 'vipo' entity group for which at least one of the following constraints is met:
— the ViewpointSwitchingListStruct () is present and at least one

destination viewpoint id value is equal to the identifier of the first 'vipo"' entity group.

— the ViewpointLoopingStruct () is present and the loop dest viewpoint id value is equal to

the identifier of the first 'vipo' entity group.

— For each viewpoint switch signalled in the ViewpointSwitchingListStruct(),
viewpoint switch region flag shall be equalto 1.
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— ViewpointSwitchingListStruct ()shall be present in the 'vipo' entity group of the viewpoint that
is identified to be the initial viewpoint at the beginning of the presentation as specified in subclause 7.12.3.2.

12.3.3 OMAF player operation

When an OMAF player conforming to this toolset brand is given a file containing the brand 'nlsl' among
compatible brands of the FileTypeBox as input, the OMAF player is expected to handle viewpoints as
specified for the expected behaviour in Clause G.8.
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Annex A
(normative)

OMAF DASH schema

The OMAF DASH schema for descriptors defined in this document is provided below.

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:omaf:2017"
xmlns:omaf="urn:mpeg:mpegl:omaf:2017"
elementFormDefault="qualified">
<xs:import namespace="urn:mpeg:dash:schema:mpd:2011" schemaLocation="DPASH-MPD.xsd" />
<xs:element name="sphRegionQuality" type="omaf:SphRegionQualityType"/>
<xs:complexType name="SphRegionQualityType">
<xs:sequence>
<xs:element name="qualityInfo" type="omaf:QualityInfoType" minOccurs="1" maxOccurs="255"[>
<xs:any namespace="##other" processContents="lax" minO¢ccurs="0" maxOccurs="unbounded"/
</xs:sequence>

A4

<xs:attribute name="shape_type" type="xs:unsignedByte" use="optional" default="0"/>
<xs:attribute name="remaining_area_flag" type="xs:boolean" use="optional" default="0"/>
<xs:attribute name="view_idc_presence_flag" type="xs:boolean" use="optional" default="0"/>
<xs:attribute name="quality_ranking_local_flag" type="xs:boolean" use="optional" default="0"/>
<xs:attribute name="quality_type" type="omndaf:QualityType" use="required" />
<xs:attribute name="default_view_idc" type="omaf:ViewType" use="optional"/>
<xs:anyAttribute namespace="##other*“processContents="lax"/>

</xs:complexType>

<xs:complexType name="QualitylnfoType">
<xs:attribute name="quality_ranking" type="xs:unsignedByte" use="required" />
<xs:attribute name="view_idc" type="omaf:ViewType" use="optional"/>
<xs:attribute name="orig_width" type="xs:unsignedShort" use="optional"/>
<xs:attribute name="orig_height" type="xs:unsignedShort" use="optional"/>
<xs:attribute hame="centre_azimuth" type="omaf:Rangel" use="optional"/>
<xs:attribute name="centre_elevation" type="omaf:Range2" use="optional"/>
<xs:attribute name="centre_tilt" type="omaf:Rangel" use="optional"/>
<xs:attribute name="azimuth_range" type="omaf:HRange" use="optional" />
<xs:attribute name="elevation_range" type="omaf:VRange" use="optional"/>

xs-anyAttribute nnmpcpnrp:"##nfhpr" prnrpcc(‘nnfpnfc:"lny"/

</xs:complexType>

<xs:element name="twoDRegionQuality" type="omaf:twoDRegionQualityType"/>
<xs:complexType name="twoDRegionQualityType">
<xs:sequence>
<xs:element name="twoDqualityInfo" type="omaf:twoDQualityInfoType" minOccurs="1"
maxOccurs="255"/>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
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<xs:attribute name="remaining_area_flag" type="xs:boolean" use="optional" default="0"/>
<xs:attribute name="view_idc_presence_flag" type="xs:boolean" use="optional" default="0"/>
<xs:attribute name="quality_ranking local_flag" type="xs:boolean" use="optional" default="0"/>
<xs:attribute name="quality_type" type="omaf:QualityType" use="required" />
<xs:attribute name="default_view_idc" type="omaf:ViewType" use="optional"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<xs|attribute name="quality_ranking" type="xs:unsignedByte" use="required" />
<xsl|attribute name="view_idc" type="omaf:ViewType" use="optional" />
<xsl|attribute name="orig_width" type="xs:unsignedShort" use="optional" />
<xsl|attribute name="orig_height" type="xs:unsignedShort" use="optional"/>
<xs|attribute name="left_offset" type="xs:unsignedShort" use="optional"/>
<xs|attribute name="top_offset" type="xs:unsignedShort" use="optional" />
<xs|attribute name="region_width" type="xs:unsignedShort" use="optional"/>
<xs|attribute name="region_height" type="xs:unsignedShort" use="optional"/>
<xs|anyAttribute namespace="##other" processContents="lax"/>
</xs:¢omplexType>

<xs:element name="cc" type="omaf:CCType" />

<xs:complexType name="CCType">
<xs|sequence>

<ks:element name="coveragelnfo" type="omaf:coveragelnfoType" minOccurs="1" maxOccurs="255"/>

<ks:any namespace="##other" processContents="lax"minOccurs="0" maxOccurs="unbounded" />
</xp:sequence>
<xsl|attribute name="shape_type" type="xs:unsignedByte" use="optional" default="0"/>
<xslattribute name="view_idc_presence_flag" type="xs:boolean" use="optional" default="0"/>
<xsl|attribute name="default_view_idc" type=!'omaf:ViewType" use="optional"/>
<xs|anyAttribute namespace="##other"_processContents="lax"/>

</xs:¢omplexType>

<xs:complexType name="coveragelnfoType">
<xs|attribute name="view_idc'-type="omaf:ViewType" use="optional" />
<xs|attribute name="centre.azimuth" type="omaf:Rangel" use="optional" default="0"/>
<xsl|attribute name="centre-¢levation" type="omaf:Range2" use="optional" default="0"/>
<xs|attribute name="centre_tilt" type="omaf:Rangel" use="optional" default="0"/>
<xs|attribute name="azimuth_range" type="omaf:HRange" use="optional" default="23592960"/>
<xs|attribute name="elevation_range" type="omaf:VRange" use="optional" default="11796480" />
<xs|anyAttribute namespace="##other" processContents="lax"/>

</xs:¢omplexType>

<xs:attribtite-mame="projection—type’type="omafistOfdnsigmedByte"/
<xs:simpleType name="listOfUnsignedByte">
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:unsignedByte" />
</xs:simpleType>
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
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<xs:attribute name="packing_type" type="omaf:OptionallistOfUnsignedByte" />
<xs:simpleType name="0OptionallistOfUnsignedByte">
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:unsignedByte" />
</xs:simpleType>
<xs:minLength value="0"/>
</xs:restriction>

[xsrcimnlaTuna
TXSSHAPpre+yP

<xs:attribute name="view_dimension_idc" type="omaf:viewDIdcType" />
<xs:simpleType name="viewDIdcType">
<xs:restriction base="xs:unsignedByte">
<xs:minlnclusive value="0"/>
<xs:maxInclusive value="7"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="Range1">
<xs:restriction base="xs:int">
<xs:minlnclusive value="-11796480"/>
<xs:maxInclusive value="11796479" />
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="Range2">
<xs:restriction base="xs:int">
<xs:minlnclusive value="-5898240"/>
<xs:maxInclusive value="5898240" />
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="HRange">
<xs:restriction base="xs:unsignedInt">
<xs:minlnclusive value=/0"/>
<xs:maxInclusive value="23592960"/>
</xs:restriction»
</xs:simpleTypée>
<xs:simpleType/name="VRange">
<xs:restriction base="xs:unsignedInt">
<xsmminlnclusive value="0"/>
<xs:maxInclusive value="11796480"/>
</xs:restriction>

7xs:simpteType
<xs:simpleType name="QualityType">
<xs:restriction base="xs:unsignedByte">
<xs:minlnclusive value="0"/>
<xs:maxInclusive value="15"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="ViewType">
<xs:restriction base="xs:unsignedByte">
<xs:minlnclusive value="0"/>
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<xs:maxInclusive value="3"/>
</xs:restriction>

</xs:simpleType>
</xs:schema>
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Annex B
(normative)

DASH integration of media profiles

1 Video prnfilpq

B.1.1 HEVC-based viewport-independent OMAF video profile

oS

n instantiation of the HEVC-based viewport-independent OMAF video profile in DASH should be repre
ne Adaptation Set, possibly with multiple Representations. If so, the Adaptation Set should’provide the
gnalling:

w_Q

- @codecs='resv.podv+terpv.hvcl.2.6.L153.B0"'
—+ @mimeType='video/mp4 profiles="hevi"'

—+ A Supplemental Descriptor or Essential Descriptor providing the frame packing arrangement may bg

NOTE By the use of the restricted video scheme and the @profild&g réferring to this media profile, the DASH cli
imformation to identify if this media profile can be played back. Foradditional information, the Supplemental De
ulsed to provide some details on the configuration of the contained.Representations.

—

he concatenation of all DASH Segments of one Representation for HEVC viewport-independent baseli
profile shall conform to all the constraints specified-int subclause 10.1.2.4.

(Jonformance to CMAF may be provided in addition by conforming to a HEVC video CMAF track as d
50/1EC 23000-19:—, Clause B.1.

—

—

h addition, for an Adaptation Set the following applies:

—+ The same frame packing fermat shall be used on all Representations in one Adaptation Set.

— The same coverageinformation shall be used on all Representations in one Adaptation Set.

— The same spatialiresolution shall be used on all Representations in one Adaptation Set.

When the playback is intended to be started using another viewing orientation than that indj
(Fentre _@zimuth, centre elevation,centre tilt) equal to (0, 0, 0) relative to the global c
axes, a_Representation containing initial viewing orientation metadata, as specified in subclause 7.7.4
preseéntiand associated with all related media Representations as specified in subclause 8.2.3.

sented as
following

used.
ent has all
scriptor is

ne media

efined in

cated by
ordinate
shall be

B.1.2 Viewport-dependent delivery of AVC, HEVC, and VVC without Index Segments

B.1.2.1 General

This subclause applies to the HEVC-based viewport-dependent OMAF video profile, the AVC-based viewport-
dependent OMAF video profile, and the VVC-based simple tiling profile, when Preselection is not indicated for an
OMAF base track or Index Segments are not indicated for a Main Adaptation Set carrying an OMAF base track.
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When switching or accessing Representations at each segment or subsegment is relevant, the following DASH
profiles include sufficient constraints:

— ISO Base Media File Format Live profile: urn:mpeg:dash:profile:isoff-1ive:2011

— ISO Base Media File Format Main profile: urn:mpeg:dash:profile:isoff-main:2011

When low latency considerations are relevant, the following DASH profiles provide tools to support efficient low
latency services:

— IS0}

— IS0}

It is reco

in order fo support the latency requirements.

In additig
— The
— The
— The
— The

When th
(centrg

axes, a Representation containing initial viewing orientation metadata, as specified in subclause 7.7.4, shall be

present 4

Requirements on the presence of Essential or. Sipplemental Property Descriptors are the same as for the HEV(

based vig

B.1.2.2
merge b

This sub

dependent OMAF video prefile, and the VVC-based simple tiling profile, when Preselection is not indicated for an

OMAF ba

If applied
extracton
the const]

Base Media File Format On Demand profile: urn:mpeg:dash:profile:isoff-on-demand:2011
Base Media File Format Broadcast TV profile: urn:mpeg:dash:profile:isoff-broadcastlif2015

mmended that DASH clients consuming low latency services support either or both of the/above profilgs

n, for an Adaptation Set the following applies:

came projection format shall be used on all Representations in one Adaptation'Set.
same frame packing format shall be used on all Representations in one-Adaptation Set.
same coverage information shall be used on all Representationsiyin,one Adaptation Set.
Kame spatial resolution shall be used on all Representations.in one Adaptation Set.

e playback is intended to be started using another viewing orientation than that indicated by
| azimuth, centre elevation,centre tilf equal to (0, 0, 0) relative to the global coordinate

nd associated with all related media Representations as specified in subclause 8.2.3.

wport-independent OMAF video profile.

Specifications for 'hvic2", 'avc2', and 'avc4' sample entry types and for 'vvel'
ase tracks

Clause applies to the-HEVC-based viewport-dependent OMAF video profile, the AVC-based viewporf

e track or Index'Segments are not indicated for a Main Adaptation Set carrying an OMAF base track..

to the HEV.C-based viewport-dependent OMAF video profile, standaloneTrack4cc is set equal to 'hvcl
Track#ec is set equal to 'hvc2', and the term media profile track constraints in the text below refers to
raints specified in subclause 10.1.3.3.

Otherwis

e, if the subclause is applied to the AVC-based viewport-dependent OMAF video profile,

standaloneTrack4cc is set equal to 'avcl' or 'avc3' and extractorTrack4cc is set equal to 'avc2' or 'avcd',
respectively, and the term media profile track constraints in the text below refers to the constraints specified in
subclause 10.1.4.3.

Otherwis

e (the subclause is applied to the VVC-based simple tiling profile), standaloneTrack4cc is set equal to

'vvcl' or 'vvsl' and extractorTrack4cc is set equal to 'vvcl', and the term media profile track constraints in
the text below refers to the constraints specified in subclause 10.1.7.3.

When the MPD contains a Representation with a track for which the untransformed sample entry type is equal to
extractorTrack4cc, the following applies:
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— Either the Representations carrying a track conforming to the media profile track constraints with the
untransformed sample entry type equal to extractorTrack4cc shall contain @dependencyId listing all
dependent Representations that carry a track conforming to the media profile track constraints with the
untransformed sample entry type equal to standaloneTrack4cc or a Preselection property descriptor shall be
present and constrained as follows:

— The Main Adaptation Set shall contain a Representation carrying a track conforming to the media profile
track constraints with the untransformed sample entry type equal to extractorTrack4cc.

profile track constraints with the untransformed sample entry type equal to standaloneTrack4cg.

NOTE 1 When using the Preselection property descriptor, the number of Representations for carryingstrack$ with the
untransformed sample entry type equal to extractorTrack4cc is typically smaller than when using’@dependencyId.
However, the use of @dependencyId can be needed for encrypted video tracks.

—+ The Initialization Segment of the Representation that contains @dependencyId or belongs to the Main
Adaptation Set is constrained as follows:

— Tracks conform to the media profile track constraints.

— The track corresponding to the untransformed sample entry-type equal to extractorTrack4cc|refers to
the tracks indicated in the TrackReferenceBox of the Idjtialization Segment.

NOTE 2 When Preselection is used, the sequence number ‘integer values are not required to be processed and
therefore the concatenation of the Subsegments (of the different\Representations of the Adaptation Sets of a Prgselection)
in any order results in a conforming file.

NOTE 3 The conforming Segment sequence formed on‘the basis of the Preselection property descriptor or by resolving
@dependencyId attribute(s) as specified in ISO/IEC 23009-1 and the track ID value of the track| with the
untransformed sample entry type equal to extractorTrack4cc can be used as inputs to the file decoding process of
subclause 10.1.3.4 (when extractorTrack4cc dsyequal to "hvc2 ') or subclause 10.1.4.4 (when extractorTrack4fc is equal
to 'avc2' or 'avc4d ') or subclause 10.1.7.4 (when extractorTrack4cc is equal to 'vvcl'). When extractorTlrack4cc is
equal to "hvc2', the HEVC bitstream.produced as a part of the file decoding process of subclause 10.1.3.4 cqnforms to
the elementary stream constraint§ specified in subclause 10.1.3.2. When extractorTrack4cc is equal to 'hvc2' or
'avcd', the AVC bitstream produced as a part of the file decoding process of subclause 10.1.4.4 conforims to the
elementary stream constraints\specified in subclause 10.1.4.2. When extractorTrack4cc is equal to 'vvcl ], the VVC
bitstream produced as a-part of the file decoding process of subclause 10.1.7.4 conforms to the elementdry stream
constraints specified in subclause 10.1.7.2.2.

The following applies.for the use of @mimeType:

—+ @mimeType-of the Main Adaptation Set shall include the profiles parameter and one of the following
withinthe profiles parameter:

—~"hevd"' for the HEVC-based viewport-dependent OMAF video profile;

——gvdeforthe AVC-based viewportdependent OMAF video profite;
— 'sitv' for the VVC-based simple tiling OMAF video profile.

—  When Preselection is used, the value of profiles of the Main Adaptation Set shall be the same as the value
of profiles ofits Partial Adaptation Sets.

— When @dependencyId is used, the values of profiles of the respective dependent and complementary
Representations shall be the same.

When Preselection is used, the following applies:
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— The value of @subsegmentAlignment in the Main Adaptation Set shall be an unsigned integer and equal to
the value of @subsegmentAlignment of the each associated Partial Adaptation Set.

— The value of @segmentAlignment in the Main Adaptation Set shall be an unsigned integer and equal to the
value of @segmentAlignment of the each associated Partial Adaptation Set.

NOTE 4 The HEVC-based viewport-dependent OMAF video profile typically requires a low delay operation and fast
switching. This requires frequent stream access points (e.g. lower than 1 second interval) to be available, which can be
achieved by providing different representations with different Switching@interval values or with
SegementIndexRoxeshaving different starts with SAP values foreach ofthe thcpgmpnfe

B.1.3 | Unconstrained HEVC-based viewport-independent OMAF video profile

An instafjtiation of the HEVC-based viewport-independent OMAF video profile in DASH should berepresented 4
one Adaptation Set, possibly with multiple Representations. If so, the Adaptation Set should provide the followinlg
signalling:

[72)

=

— (Qcoflecs="'resv.podv+erpv.hvcl.2.6"' optionally followed by additional infermation as specified i
ISOIEC 14496-15.

— @mimeType='video/mp4 profiles="uhvi"'

— A SuErplemental Descriptor or Essential Descriptor providing the frame/packing arrangement may be used.

NOTE y the use of the restricted video scheme and the @profiles refesring to this media profile, the DASH client has 4l
informatign to identify if this media profile can be played back. For additional information, the Supplemental Descriptor
used to prpvide some details on the configuration of the contained Representations.

wn

The condatenation of all DASH Segments of one Representation for HEVC viewport-independent baseline medi
profile sHall conform to all the constraints specified in subclause 10.1.5.3.

<)

Conformance to CMAF may be provided in addition by conforming to a HEVC video CMAF track as defined in
ISO/IEC 23000-19:—, Clause B.1.

In additign, for an Adaptation Set the following applies:

— The pame frame packing format shall be used on all Representations in one Adaptation Set.
— The pame coverage information shall be used on all Representations in one Adaptation Set.
— The fame spatial resolution shall be used on all Representations in one Adaptation Set.
When the playback’ is intended to be started using another viewing orientation than that indicated by
(centrq azimuth,centre elevation,centre tilt) equal to (0, 0, 0) relative to the global coordinate

axes, a ljepresentation containing initial viewing orientation metadata, as specified in subclause 7.7.4, shall be
present dnd-assaciated with all related media Representations as specified in suhclause 82 3

B.1.4 OMAEF tiling video profiles

B.1.4.1 General
This subclause applies to the advanced tiling OMAF video profile, the HEVC-based simple tiling OMAF video profile,

and, when Index Segments are indicated for a Main Adaptation Set, the VVC-based simple tiling OMAF video
profile.
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An instantiation of the advanced or simple tiling OMAF video profiles in DASH should be represented as one or
more Adaptation Sets, possibly with multiple Representations in each Adaptation Set.

All the Adaptation Sets associated with the same OMAF base track and the Adaptation Set containing this OMAF
base track shall contain a Preselection Descriptor, the Adaptation Set containing the OMAF base track being the
Main Adaptation Set. The Preselection Descriptors in the Main Adaptation Set and the Partial Adaptation Sets shall
be essential descriptors.

In addition, Adaptation Sets and Representations which comply to the advanced or simple tiling OMAF video

rofiles shall either have or inherit the following DASH profile description in @profiles DASH attribute:

) s

]

urn:mpeg:mpegl:omaf:dash:profile:indexed-isobmff:2020

h addition, the following applies for an Adaptation Set:

All Representations shall cover the same region of the projected picture.

All Representations shall have the same spatial resolution.

Tile Index Segments, specified in subclause 8.6.2, shall be indicated in DASH MPD as Index Segme}

Representation that carries the OMAF base track and shall containZan 'styp' box including t
'sibm’'.

nts of the
he brand

—+ Tile Data Segments, specified in subclause 8.6.3, of the same OMAF tile track shall be declared a$ a single
Representation in DASH MPD and shall contain an ' styp.' box including the brand ' imds'.

—+ A Representation that carries the OMAF base track shall be indicated in DASH MPD as a Main Adaptation Set
in a Preselection.

—+ Adaptation Sets carrying Tile Data Segments.shall be indicated in DASH MPD as Partial Adaptation Sets of the
Preselection.

—+ When time-aligned Media Segments®of the Representations of the Partial Adaptation Sets of the same
Preselection do not have ¢the* same Media Segment URL, the Representations shall[ contain
omaf2:@contentComponerit attribute with a value equal to the track ID value of the corregponding
OMAEF tile track in the TileJndex Segments of the Main Adaptation Set of the same Preselection.

NOTE The Tile Data Segment contains the ISOBMFF boxes with the nesting, optionality and ordinality as described ir} Table B.1.

Table B:1— Tile Data Segment for the advanced and simple tiling OMAF video profiles
NLO | NL1 |27 NL3 | NL4 | NLs | NLe | NL7 | NL8 F(];r;gat Specification Constraints Defcription
typ 1 ISO/IEC 14496- Contains the brand
12:2022, subclause|'imds'.
8.16.2
{mda + ISO/IEC 14496-

12:2022, subclause
8.1.4

B.1.4.2  Specifications for the advanced tiling OMAF video profile

This subclause applies to the advanced tiling OMAF video profile.

NOTE The Tile Index Segment for the advanced tiling OMAF video profile contains the ISOBMFF boxes with the nesting,
optionality and ordinality as described in Table B.2.
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Table B.2 — Tile Index Segment for the advanced tiling OMAF video profile

NLO | NL1 | NL2 | NL3 | NL4 | NL5 | NL6 | NL7 | NL8 F‘;{rergat Specification Constraints Description
styp 1 ISO/IEC 14496- Contains the brand
12:2022, subclause|'sibm"'.
8.16.2
sidx * ISO/IEC 14496- All 'sidx"' boxes,
12:2022, subclause |when present,
8.16.3 precede all
'moof' and
'Imof ' boxes.
meof * Subclause 7.1.4
Either + ISO/IEC 14496-
moof 12:2022,
?;Of subclauses 8.8.4
) and 8.19.7
mfhd 1 ISO/IEC 14496-
12:2022, subclause
8.8.5
trpf + ISO/IEC 14496- samples déscript
12:2022, subclause | o Index
8.8.6 references a
Tsnim' box
tfhd 1 ISO/IEC 14496- ISO/IEC 23000-
12:2022, subclause |19:—, subclause
8.8.7 7.5.16 except that
the base-data-
offset-present flag
can have any value
and the default-
base-is-moof flag is
equal to 0.
tfdt 1 ISO/IEC 14496-
12:2022, subclause
8.8.12
trun 1 ISO/IEC 14496-
12:2022, subclause
8.8.8
The Mair| Adaptation Set shall provide the following attributes:
— Q@coflecs starting with,"resv.modv+meov.hvc2' optionally followed by additional information gs
spedified in ISO/IEC 14496<15.
— @mimeType including at least the profiles parameter and "adti" within the value of the profilef
parameter.
Each Partial Adaptation Set shall provide the following attributes:
— (@cobeTs—starting with—resvmodv+rmeov—tvt3 Uptiuuany followed lu_y additiorma—infornatiomr—ds

specified in ISO/IEC 14496-15.
There shall be no profiles parameter within the value of the @mimeType attribute for Partial Adaptation Sets.

The Media Segments of each Partial Adaptation Set shall be Tile Data Segments as specified in subclause 8.6.3 with
the following constraints:

— Samples carried in the IdentifiedMediaDataBox should be prefixed by Slice Segment Header
Information NAL-unit-like structures that describe the characteristics of the Slice Segment Header of HEVC
NAL unit samples. The information embedded in these structures can be used by the client to assist in the
bitstream rewriting process as described in subclause 10.1.4.4.
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Each Adaptation Set associated with the same instantiation of the advanced tiling OMAF video profile shall contain
a Spatial Relationship Description (SRD) descriptor, as specified in ISO/IEC 23009-1:2022, Annex H, with the same
source identifier. The object x and object y parameters of the SRD descriptor shall be aligned with the
corresponding parameters of the TileRegionGroupEntry box, namely horizontal offset and
vertical offset respectively. Similarly, the object width and object height parameters of the SRD
descriptor shall be aligned with the corresponding parameters of the TileRegionGroupEntry box, namely
region width and region height respectively. These parameters describe the position and size of each
OMAF tile track in the coded video bitstream (Ev) as defined in Figure 1 which corresponds to the OMAF base

track.

B.1.4.3

—

o Z

Specifications for the simple tiling OMAF video profiles

When the HEVC-based or VVC-based simple tiling OMAF video profile is in use, the following applies:

One 'meof ' box shall be present per each 'sidx"' box in the Tile Index Segments.

— A Tile Index Segment shall have exactly one 'traf' boxin each*'moof' and ' !mof' box.

Table B.3 — Tile Index Segmentfor the simple tiling OMAF video profiles

— A Tile Index Segment shall have either one or more 'moof' boxes dr-one or more ' !mof' boxes
OMATF base track and per each OMAF tile track.

OTE The Tile Index Segment for the simple tiling OMAF video\profiles contains the ISOBMFF boxes with th
ptionality and ordinality as described in Table B.3.

This subclause applies to the HEVC-based simple tiling OMAF video profile and, when Ihdex Segnents are
ndicated for a Main Adaptation Set, the VVC-based simple tiling OMAF video profile.

per each

e nesting,

NLO | NL1 | NL2 | NL3 | NL4 | NL5 | NL6 | NL7[*NL8 F‘]’g:at Specification Constraints Defcription
$typ 1 ISO/IEC 14496- Contains the brand
12:2022, subclause|'sibm'.
8.16.2
idx * ISO/IEC 14496- All "sidx"' boxes,
12:2022, subclause |when present,
8.16.3 precede all
'moof ' and
' Imof ' boxes.
eof * Subclause 7.1.4
Fither 1 or more |ISO/IEC 14496-
oot per OMAF |12:2022,
?ﬂof base track |subclauses 8.8.4
and 1 or |and 8.19.7
more per
OMAF tile
track
mfhd 1 ISO/IEC 14496-
12:2022, subclause
8.8.5
traf 1 ISO/IEC 14496- sample descript
12:2022, subclause | *on_index
8.8.6 references a
'snim' box
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