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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 ISO or IEC participate in the development of International Standards through technical
committees established 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.
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Introduction

The conformance and reference software in this document serves two main purposes:
— validation of the written specification of ISO/IEC 23090-2;

— conformance testing for checking interoperability for the various applications against the reference
software which aims to be compliant with ISO/IEC 23090-2.
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|dition, the document lists and describes test vectors comprising1SO base media file
a presentation descriptions, segments and combinations thereof that conform to ISO/I

Normative references
titutes requirements of this document. For dated references, only the edition cited

[EC 23090-2, Information technology .~~~ Coded representation of immersive media
idirectional media format

3 Jl‘erms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 23090-2 appl

[SO ¢

4 Abbreviated terms

Ind [EC maintain terminology databases for use in standardization at the following add

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

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

document specifies the conformance and reference software for omnidivectional mﬁedia format

es and the
e utilized.

format files,
EC 23090-2.

following documents are referred to in the text\n such a way that some or all of their content

applies. For

ted references, the latest edition of the referenced document (including any amendmeints) applies.

— Part 2:

Y.

resses:

2D TWo-dimensionat

DASH MPEG dynamic adaptive streaming over HTTP (specified in ISO/IEC 23009-1)
HEVC high efficiency video coding

IDR instantaneous decoder refresh

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

JSON JavaScript object notation
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MPD
OMAF

media presentation description

omnidirectional media format

5 Reference software for ISO/IEC 23090-2

5.1 Gene

5.2 Desc

ral

The reference software is available at: https://standards.iso.org/iso-iec/23090/-17/ed-1/en/.
Fiption
reference software has two components: libomaf and omaf tool. The lihomaf lib

The OMAF
provides arj
by defining
atoms. The
an [SOBMF}

Both libomd
tool for mal
also be used
linking to tt

5.3 Featu

Table 1 pro
are current

extension to MPEG’s ISOBMFF library (libisomediafile), described in ISOAEC 1449
and implementing OMAF-related atoms and providing functions to creaté\dnd parse ]
bmaf_tool software uses libomaf and is able to parse and display OMAF-metadata prese
container files.

f and omaf tool are implemented using the C/C++ language. The\software uses the Cl
haging the build process and enabling cross-platform compilation. The libomaf library
independently from the omaf tool by including the omaf . h-header file in the user’s code
e library.

Ire support list

ides a complete list of features available in ISO/IEC 23090-2 and indicates which feat
y supported by the reference software.

Table 1 — OMAF reference software feature support list

rary
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OMAF Support

Feature

version Parsing Packagi

Restricted s

v x

rhemes for omnidirectional videos 1

Projeq

ted omnidirectional videe

Equir

ectangular projected video
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[ equirectangularor)cube map video
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re omnidirectienal’ video

Region-wisd

packing information

Rotation inf

brmation

Coverage in

ormatijon

tywgranking information

Region qual

2D region quality ranking

Sphere region quality ranking

Timed-meta

data for sphere regions

Sphere region configuration box

Recommended viewport sample entry

Timed text sphere location metadata

Timed text information for omnidirectional videos

Sub-picture

tracks

Overlays

Multiple viewpoints
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Table 1 (continued)
OMAF Support
Feature . .
version Parsing Packaging
Dynamic viewpoint information 2 x x
Initial viewpoint 2 x x
Viewing space information 2 x x

5.4 Reference software data structures mapping

Table 2 specifies the mapping between the data structures in the reference software code and the

consftructs defined in ISO/IEC 23090-2.

Table 2 — Reference software data structures and corresponding boxes in ISO/IEC(23090-2

Reference software structure

OMAPbox

OMAFProjectedOmniVideoAtom

ProjectedOmnivVideoBéx

OMAFProjectionFormatAtom

ProjectionFormatBox

OMAFRotationAtom

RotationBox

OMAFCoveragelnfoAtom

CoverageInf@rmationBox

OMAFFisheyeOmniVideoAtom

FisheyeQmniVideoBox

OMAFFisheyeVideoEssentiallnfoAtom

FisheyeVideoEssentialVideoBox

OMAFFisheyeVideoSupplementallnfoAtom

FisheveVideoSupplementalInfoBox

OMAFSphereRegionConfigAtom

SpehereRegionConfigBox

OMAFRecommendedViewportSampleEntry

RcvpSampleEntry

OMAFRecommendedViewportinfoAtom

RcvpInfoBox

OMAFRegionWisePackingAtom

RegionWisePackingBox

OMAFSphereRegionQualityRankingAtom

SphereRegionQualityRankingBox

TimedTextConfigAtom

OmafTimedTextConfigBox

TimedTextSphereLocationSampleEntry

TTSpherelocationSampleEntry

TwopPRegionQualityRanking Atom

2DQualityRankingBox

5.5 | Usage of omaf-tool

5.5.1 General

The omaf teelsoftware is a simple command line application that can be used to parse dn ISOBMFF
conthiner-and write OMAF-related metadata (if present) to a JSON-formatted output fil¢. The same
tool cawr also be used along with a JSON configuration file to package an OMAF-compliant|video in an

ISO MELD contain nge
VIT I COTIcariCr.

The following command line parameters are defined:

Parameter

Description

-h Prints a description of the parameters.

-1 InputFile

Path to input file.

-0 OutputFile

Path to output file. Output file is a JSON file (when parsing) or MP4 file

(when packaging).

-t Track ID of video track to package from input file.

-c Path to JSON configuration file containing the metadata to be added to the
output file.

© ISO/IEC 2021 - All rights reserved
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5.5.2 Syntax for printing a description of parameters

|$ omaf tool -h

5.5.3 Packaging

5.5.3.1 Syntax

|$ omaf tool package -i <input file> -c <json cfg file> -t <video track id> -o <output file> |

5.5.3.2 Efample

|$ omaf todl package -i erp file.mp4 -c config.json -t 2 -o omaf out.mp4

5.5.4 Parpsing

5.5.4.1 Syntax

|$ omaf todl parse -i <input file> -o <output json file> |

5.5.4.2 Example

|$ omaf todl parse -i omaf file.mp4 -o out.Jjson |

5.6 Copyright disclaimer for software modules

Each sourcq code module in this document contains a,copyright disclaimer, which shall not be rempved
from the sopirce code module.

A generic disclaimer is provided as follows:

This softWare module was originally developed by

<CN>

in the coyrse of developments of MPEG-I. This software module is an implementation of dne
or more MHEG-I tools as,spgcified by the MPEG-I standards.

ISO/IEC gilves users of MPEG-I a royalty-free, worldwide, non-exclusive, copyright licgnse
to copy, distributesvand make derivative works of this software module or modificationd
thereof fdqr use indnplementations or products claiming conformance to MPEG-I only fof
evaluatior] and tesfing purpose.

Those intgndifngyto use this software module in products are advised that its use may
infringe dgxigting patents. The original developer of this software module and his/her
company, Hhessubseqguent editors and their companies, and TSO/TEC have no liabijlity fo
use of this software module or modifications thereof in an implementation.

Copyright is not released for non-MPEG-I conforming products.

<CN> retains full right to modify and use the code for its own purpose, assign or donate
the code to a third party and to inhibit third parties from using the code for non-MPEG-I
conforming products.

This copyright notice must be included in all copies or derivative works.

Copyright (c) ISO/IEC 20XX.

4 © ISO/IEC 2021 - All rights reserved
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NOTE

<CN> = Company Name

6 Conformance for ISO/IEC 23090-2

6.1

General

ISO/IEC 23090-17:2021(E)

This clause defines conformance for ISO/IEC 23090-2. There is no official reference tool provided to
check the conformance of files. The reference software allows users to check the conformance (i.e.
syntactic correctness and value range validation) of a given ISOBMFF container file to ISO/IEC 23090-2.
At the basic level, this can be achieved using omaf tool by providing a listing of OMAF-related metadata

whid

A se

-1/en/.

6.2

This
base]

h can then be used to verify conformance.

Description of conformance files

F of test vectors for conformance are available at: https://standards.iso.org/isesiec/2

3090/-17/ed

set of test vectors contains a number of files that conform to the following OMAF pro
d viewport-independent OMAF video profile, HEVC-based viewport:dependent OMAF v|

files: HEVC-
ideo profile,

and PMAF HEVC image profile. In addition, DASH MPDs and mediaségments for some of theltest vectors
in thiis set are also available. Table 3 describes the main features(of this set of test vectors.
Table 3 — Description of ISO/IEC 23090-2 conformance test vectors
ID | Projection Profile Mono/ | Region-wise Output DASH profile and MPD
stereo |packing/tiling
structure
1 [equirectan- |[HEVC- mono — MP4 —
gular b?SEd Casel/PoleVault.omaf.
view- b4
port-inde- p
pendent
OMAF
video pro-
file
2 equirectan- |[HEVC- stereo |— MP4 —
gular based (top-bot- Case2/PoleVault
viegZ tom TB.omafmp4
pont-inde- |frame ' ‘mp
pendent packing)
OMAF
video pro-
file
3 [equirectan- [HEVC- mono — DASH on-demand prpfile
gular based
= ; Case3/Polevault.omat. [MPD contains:
view- mod
port-inde- p — projection format
pendent
OMAF
video pro-
file
4 |equirectan- |HEVC- stereo |— DASH on-demand profile
gular based (top-bot- Case4/PoleVault. MPD contains:
view: tom TB.omaf.mpd
port-inde- |frame ' ‘mp —projection format
pendent packing) —VideoFramePacking-
OMAF Tvpe indicat
video pro- ype indicator
file

© ISO/IEC 2021 - All rights reserved
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Table 3 (continued)

ID | Projection Profile Mono/ | Region-wise Output DASH profile and MPD
stereo |packing/tiling
structure
5 |equirectan- |HEVC- mono as described DASH live profile in segment
gular bgsed in ISO/IEC Case5/BalboaPark. template mode
view- 23090-2:2021, | o f mpd MPD contains:
port-de- Figure D.7. ‘mp '
pendent — projection format
Sil\fannm_ — spherical quality rank-
file ing
— region-wise packing
indicator
— coverage.informatipn
— extractor with prese-
lection descriptor
6 |equire¢tan- |HEVC- mono as described DASH ontdemand profile
gular based in ISO/IEC Case6/BalboaPark MPD contains:
view- 23090-2:2021, omaf.mod ' '
port-de- Figure D.8. ‘mp — projection format
endent : .
gMAF — spherical quality rank-
: ng
video pro-
file — region-wise packing
indicator
— coverage informatipn
— extractor with prege-
lection descriptor
7 |equire¢tan- |HEVC- mono equal resolu- DASH on-demand profile
gular bfised tion sgRIms Case7/PoleVault.4x2. |MPD contains:
view- as described in omaf.mpd
port-de- ISO/IEC 23090- ‘mp — projection format
pendent 2:2021,D.4.2 — spherical lit ke
OMAF with 4x2 tiling __sbherical quality ran
; ing
video pro-
file — region-wise packing
indicator
— coverage informatipn
— extractor with prese-
lection descriptor
8 |equire¢tan{ |HEVC- stereo  |equal resolu- DASH on-demand profile
gular bansed EE?B_bOt_ E‘f;‘ffffi‘ff . |Case8stvi/PoleVault. |MPD contains:
port-de- frame ISO/IEC 23090- TB.4x4.omaf.mpd — projection format
pendent packing) (2:2021, D.4.2 . .
OMAF with 4x4 tiling — spherical quality rank-
video pro- (4x2 per eye) ng
file — region-wise packing
indicator
— coverage information
— VideoFramePacking-
Type indicator
— extractor with prese-
lection descriptor
6 © ISO/IEC 2021 - All rights reserved
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