International
Standard

ISO/IEC-23000-22

Information technology —
edia application format

2dia (MPEG-A) —
Partie 221 Format pour application a images multiples (MIAF)

Second edition
2025-02

Reference number
ISO/IEC 23000-22:2025(en)

© ISO/IEC 2025


https://standardsiso.com/api/?name=e6b95f13bddc1772f77a9b00ea68f8d0

ISO/IEC 23000-22:2025(en)

! S COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2025

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© ISO/IEC 2025 - All rights reserved
ii


https://www.iso.org
https://standardsiso.com/api/?name=e6b95f13bddc1772f77a9b00ea68f8d0

ISO/IEC 23000-22:2025(en)

Contents Page
Foreword
Introduction
1
2
3
4
5
6
6.1
6.2 MIAF data object model.
6.3 MIAF image items
6.4 MIAF thumbnail image IteMIS ... BTt
6.5 MIAF auxiliary image TEEIM ...y Moo
6.6 MIAF reader processing model
6.7 MIAF renderer processing model
7 MIAF file general reqUEIrements ...t e
7.1 L0Tc] =) =Y OSSP
7.2 BOX-1EVE] FEQUITEIMEINES ... St
7.2.1 Box-level requirements on image items
7.2.2  Box-level requirements on image sequentes and Video.........n,
7.3 Item level requirements 0N iMAZE TLEIMS ... ot
7.3.1  General ...,
7.3.2  Primary item......ns
7.3.3 MIAF thumbnail images
7.3.4  MIAF master image items thatare not the primary item
7.3.5 MIAF auxiliary image {temsi. . ...
7.3.6  TLEIM PIOPEITIES ..ot B
7.3.7  Content light 1eVel PFOPEITY ...t
7.3.8  Mastering display colour volume property.
7.3.9 Transformationsand derived items.............
7.3.10 Metadata. .. e
7.3.11 Derived images and derived image items....
5 T8 O 0 0 oY oL 0 4 0 0 Y
7.4 Track-levelrequirements on image sequences and VId€O ...
TAL  GETBIAL ..o
7.4.2 Trdck reference types
7.4.3)-Video track-1evel reqQUITEIMENTES. ...
744 Video track sample @Ntry DOXES ...
74/5  Audio track-level requirements...........cccc....
7.4.6  Auxiliary video track-level requirements....
75 Association of image items and tracks.........c....
76 Metadatea——— OO
8 Shared conditions and FeQUET@IMENIES .................oeeeeeeeeiee et
8.1 GeNEral. ...
8.2 Self-containment......
8.2.1 Image items
8.2.2 Image sequences and video
8.3 Single-layer ...
B4 G IIMIIE e
8.5 STIUZLEETACK e
8.6  Editlists
8.7 IMAECNEA - AUTATION .

© ISO/IEC 2025 - All rights reserved
iii


https://standardsiso.com/api/?name=e6b95f13bddc1772f77a9b00ea68f8d0

ISO/IEC 23000-22:2025(en)

8.8 HDR STZIAIIIE .ot 23
9 Profile-independent image item and sequence COAING ... 24
10 Brands and file extensions

10.1 General......in.

10.2  Progressive application brand

10.3 Animation application brand.....................

10.4  Burst capture appliCation DIANM . ... 26

10.5 Fragmented alpha VId@0 DIanq. ... 26

10.6 Common media fragmented DIAN. .. ... 26
Annex4A (uu1 1uativr:) VHAF Pt offes—m—m—m—m—m—mmm4™4™87F¥7¥7¥F¥/}8 — 4 W W ... 27
Annex B (Informative) Reference software and conformance................. e b e 32
331 0] 00,3 07 1 0 11O OSSOSO SO IO 34

© ISO/IEC 2025 - All rights reserved
iv


https://standardsiso.com/api/?name=e6b95f13bddc1772f77a9b00ea68f8d0

ISO/IEC 23000-22:2025(en)

Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
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Introduction

This document specifies a multimedia application format, the Multi-Image Application Format (MIAF), that
enables precise interoperability points for creation, reading, parsing, and decoding of images embedded in
the High Efficiency Image File (HEIF) format. This document (MIAF) fully conforms to the HEIF format and
only defines additional constraints to ensure higher interoperability.

[SO/IEC 23008-12 (HEIF) defines a file format for the inclusion of one or more images, possibly with one or
more sequences of images, with associated metadata and their relationship to each other. While the HEIF
specification defines the file format and general requirements for the included coding formats, it does not
definerspecificimteroperabitity points by wiithr capturing devices, editing applicatiors, storage syptems,
cloud @and delivery networks, and playback devices and applications can interoperate with each othén,

This document, by defining specific constraints on the HEIF format, limiting the supported enceding types
to a sqt of specific profiles and levels, requiring specific metadata formats, and defining arset’of brands for
signalling such constraints, defines precise interoperability points which enable the (ndustry to fleploy
particplar uses of the HEIF specification to improve interoperability.

This dpcument defines the normative requirements for MIAF files as well as for MIAF readers and rendlerers.

© ISO/IEC 2025 - All rights reserved
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Information technology — Multimedia application format
(MPEG-A) —

Part 22:
Multi-image-applicattonformat{(VHAF)

1 Scope

This document specifies the Multi-Image Application Format (MIAF), which contains ceded images, groups
and sgquences of images along with their metadata and the information about their-felations to each|other,
all empedded in the High Efficiency Image File (HEIF) format.

This dpcument builds on ISO/IEC 23008-12 (HEIF) and specifies the followings

— aset of additional constraints on ISO/IEC 23008-12 (HEIF), to simplify.its file format options;
— specific alpha plane formats;

— a et of specific profiles and levels for the supported coding foymats;

— a et of specific metadata formats;

— asetof brands, including application brands indicatifig conformance with specific profiles;

— a pet of rules for extending MIAF format to _support additional coding formats, profiles, levels and
megtadata.

This dpcument also defines the normative behaviour for a MIAF reader and MIAF renderer.

This document (MIAF) is intentionally-wiritten to be extensible, and to allow for forward compatibility. The
format is also permissive of the presence’of other data, such as coding formats, metadata, and derived ifnages.

2 Nprmative references

The fo]lowing documentg.are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated refeffences,
the latlest edition of-the referenced document (including any amendments) applies.

ISO/IHC 14496¢3;Information technology — Coding of audio-visual objects — Part 3: Audio

Rec. ITU-T B:264 | ISO/IEC 14496-10, Information technology — Coding of audio-visual objects — Adyanced
video ¢oding

ISO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base media file format

ISO/IEC 14496-15, Information technology — Coding of audio-visual objects — Part 15: Carriage of network
abstraction layer (NAL) unit structured video in the ISO base media file format

Rec. ITU-T T.802 | ISO/IEC 15444-3, Information technology — JPEG 2000 image coding system — Part 3:
Motion JPEG 2000

[SO 16684-1, Graphic technology — Extensible metadata platform (XMP) — Part 1: Data model, serialization
and core properties

© ISO/IEC 2025 - All rights reserved
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ISO/IEC 23000-19, Information technology — Multimedia application format (MPEG-A) — Part 19: Common

media

application format (CMAF) for segmented media

ISO/IEC 23001-14, Information technology — MPEG systems technologies — Part 14: Partial file format

Rec. ITU-T H.265 | ISO/IEC 23008-2, Information technology — High efficiency coding and media delivery in
heterogeneous environments — High efficiency video coding

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

JEITA

CP-3451, Exchangeable image file format for digital still cameras

3 T

For th
ISO/IE

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

— IS
— IE

3.1
alpha
image

Note 1
expect
exactly

3.2
depth|
image

3.3

MIAF
brand
(3.8) 3
the Ml

3.4
MIAF
image

Note 1

3.5
MIAF
file co

brms and definitions

e purposes of this document, the terms and definitions given in Rec. ITU-T H.264 | ISO/IEC 144
C 14496-12, Rec. ITU-T H.265 | ISO/IEC 23008-2, ISO/IEC 23008-12 and the following apply.

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

C Electropedia: available at https://www.electropedia.org/

plane
specifying the transparency information of the master image

to entry: When the resolution of an alpha plane differs from that of the master image, MIAF render

bd to rescale the alpha plane to the resolution of the master image, but the rescaling operation is not sp
and thus the exact behaviour of different MIAF rendere€¥ implementations can differ.

map
that contains information relating to theydistance of the surfaces of scene objects from a viewp

application brand
indicating that a MIAF file (3.5) conforms to additional requirements that apply to all MIAF p
AF file

auxiliary image-item
item that provides auxiliary visual information but is not normally independently rendered

to entry: Therrequirements are in subclause 7.3.5.

file
htdining one or more image and/or image sequence and/or video tracks

96-10,

brs are
ecified

pint

rofiles

nd that MIAF readers (3.9).and MIAF renderers (3.12) that implement these requirements may pjrocess

Note 1

3.6

to entry: A MIAF file is constrained to conform to clause 7.

MIAF master image item

image

3.7

item that may be rendered

MIAF image item
MIAF master image item (3.6), MIAF auxiliary image item (3.4) or MIAF thumbnail image item (3.10)

© ISO/IEC 2025 - All rights reserved
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profile

set of restrictions on a MIAF file (3.5)

Note 1 to entry: These are typically restrictions on the media coding format/profile/level, content protection scheme,
or on quantitative measures. MIAF profiles enable interoperability between MIAF files and MIAF readers.

Note 2 to entry: A MIAF file may conform to multiple MIAF profiles. A MIAF reader or MIAF renderer may be capable of

proces

39

MIAF
entity
the co

3.10
MIAF
image

Note 1

3.11
MIAF
entity

3.12
MIAF
entity
metad

3.13
primd
image

3.14
prima
item a

3.15

visual
visual
an imd

3.16
CICP d
metad|

3.17
ICCc

metadatarovided by a colour information box or property with colour type equalto 'prof' or 'ric

sing one or more MIAF profiles.

eader

that reads and parses MIAF files (3.5), identifies the type of image coding and metadata, and(d
led streams for the coding types/profiles/levels that it supports

thumbnail image item
item that is referenced using the thumbnail reference type

to entry: The requirements for a MIAF thumbnail image item are specified in subclause 7.3.3.

player
including a MIAF reader (3.9) and a MIAF renderer (3.12)

renderer
that renders the output of MIAF reader (3.9) into a visualcontext (3.15), taking into account assd
ata (e.g. colour information) and auxiliary image data {e.g: alpha planes)

ry image
identified as the primary item (3.14) in the file-level MetaBox

ry item
5 identified by the PrimaryItemBox injthe file-level MetaBox

context
rendering surface such as ascreen buffer, which may already contain visual material, and onto
ge can be rendered

olour information
ata provided-by.a colour information box or property with colour type equal to 'ncix’

our infoermation

bcodes

ciated

which
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4 Abbreviated terms

AVC Advanced Video Coding (as specified by Rec. ITU-T H.264|ISO/IEC 14496-10)
CICP Coding-independent Code Points (as specified by ISO/IEC 23091-2)
HEIF High Efficiency Image File format (as specified by ISO/IEC 23008-12)

HEVC High Efficiency Video Coding (as specified by Rec. ITU-T H.265|ISO/IEC 23008-2)

ICC International Color Consortium

MIAF Multi Image Application Format (as specified by this document)

5 Dpcument organization and conventions
Clausd 6 specifies general concepts and processing of MIAF files.

Clausd 7 specifies general requirements that apply to all MIAF profiles. These requiréments are categ|
into two types:

— requirements at the file format structure level, and requirements at the ‘abstraction layer' that t
format structures create; and

— requirements for both still images, image sequences and video:
Clausq 8 specifies constraints which are shared by one or more’MYAF profiles.
Clausd 9 specifies the coding format(s) that shall be supportedin any player, independent of any MIAF {

Clausd 10 specifies the MIAF application brands that.ndicate conformance to the normative requirg
of thi§ document, common to all MIAF profiles (as_documented in the clauses preceding the annexe
the applicable file extensions.

orized

he file

rofile.

ments
5), and

Annex A specifies the MIAF profiles, each ef-which imposes a set of specific restrictions which shall be

followgd for enabling interoperability between MIAF files and MIAF readers.

Annex B provides detailed information-on the publicly available conformance and reference software

withofit any underscore characters. Variables starting with an upper case letter are derived for the ¢
syntax structure and allCdepending syntax structures. Variables starting with an upper case lette
be usg¢d in the specification for dependent syntax structures without mentioning the originating
structpre of the variable. Variables starting with a lower case letter are only used within the clause in
they afe derived.

IAF ¢oncepts and processing of MIAF files

with a

rs and
urrent
r may
syntax
which

6.1 General

This clause describes the overall encoding, packaging, parsing and decoding architecture as well as the data

structure (concepts of image, image sequence, video, metadata, etc.).

This document places requirements on

— the format of files;

— the action of a process that reads and parses a file, and produces output images (a "reader");

— the action of a process that renders the output images (a "renderer").

© ISO/IEC 2025 - All rights reserved
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Figure 1 illustrates a possible processing model to handle MIAF files. A MIAF reader gets a MIAF file as input.
In addition, the caller process or application provides inputs on how the file is intended to be processed. The
MIAF reader produces output images that are provided to the MIAF renderer for displaying. The rendering
takes place on a visual context, such as a screen buffer, and is controlled by the caller process or application.

Caller / application

A 4 \ 4

MIAF file —»| MIAF reader MIAF renderer

\ 4
A 4

Visual context

Figure 1 — Processing of a MIAF file.

6.2 MIAF data object model

The dgta object model consists of the boxes at the file format layer, and the two abstraction layers that those
boxes [create:

— i:[age items, with their properties, and relationships (expressed by item references);

— injage sequences and/or video, with the sample entry setup information, and their relatiopships
(ekpressed by track references).

These|two abstraction layer models can be linked by references and €iitity groups.

Image|items are suitable when neither timing nor coding dependency is required. If either timing is required
or the|coding scheme takes advantage of inter-picture predigction, an image sequence track or a videg track
is usedl. A key difference between image sequence tracks andvideo tracks is that, in image sequence tracks,
the timing is advisory. Consequently, it is suggested that, MIAF files contain image sequence trackgy when
timing is not meaningful or essential for playback —*for example, images captured with exposure of focal
bracketing.

6.3 MIAF image items

A MIAF image item is independently decodable and represented by an image item that conforms
a) tolthe box-level requirements for image items in subclause 7.2.1 and

b) to[the requirements for image items in subclause 7.3 and

c) to|the requirements of a)defined MIAF profile, if it exists, and for which a brand should appear|in the
FilleTypeBox.

6.4 MIAF thunibnail image items
A MIAF thumbsail image item is a MIAF image item that

a) isfreferenced as a thumbnail image from a MIAF master image item;

b) has its image data stored in the same file as the MIAF master image item for which it is a thumbnail.

6.5 MIAF auxiliary image item
A MIAF auxiliary image item is a MIAF image item that

a) conforms also to the requirements for auxiliary image items in subclause 7.3.5;

© ISO/IEC 2025 - All rights reserved
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6.6 MIAF reader processing model

A MIAF reader is an entity capable of:

a) concluding which image item(s) or track(s) of a MIAF-conforming file are to be output based on given
input parameters;

b) decoding image items(s) or track(s) to be output;

c¢) generating the output pictures from the decoded pictures (e.g. by applying transformative image
properties); and

d) oy
Inputs
— a

— t
re
— in|
ed

— thle metadata associated with the output image(s), including the content of the colour information

de

Outpl:Ls of a MIAF reader are:

tputting the output pictures and file metadata associated with the output pictures.
to a MIAF reader are:
ile compliant to this document;
tionally one of the following:
item 1D of the item to be output (psitemld),
track_1D of the track to be output (psTrackld),

aselection between a staticimage (psImagePreferredFlag equalto-1)or track (psimagePreferr
equal to 0) to be output,

NOTE 1 When neither psitemld nor psTrackld is proyided as input, a default image item or {
selected as specified in this clause.

tionally constraints, such as the maximum width and height of an image item or track;
tionally one or more of the following roles of thé{mage or track to be output:

master (default),

thumbnail,

auxiliary, which may be further:classified by the type.

NOTE 2 More than one role can be provided as input for example to instruct a MIAF reader to
both an image item and its alpha plane (when present).

output image(s) Of the track(s) or item(s) that was (were) requested as input or selected by thg
ader as specified-below, not including any non-output samples as defined in ISO/IEC 14496-12;

the case that@ny tracks are present, the composition times for each output sample, with any assg
it list;

sCriptive item property or ColourInformationBox box(es).

edFlag

rack is

return

MIAF

ciated

colr'

NOTE 3

All colour properties are expected to be parsed by MIAF readers, including all colour types (on-screen

i.e. colour type equal to 'nclx', constrained and unconstrained ICC profiles), and passed as metadata to the
MIAF renderer.

NOTE 4

When a MIAF reader is requested to provide auxiliary images as output, the output image(s) of the

MIAF reader include output images of auxiliary image item(s) or decoded samples of auxiliary track(s) of any
type, when no input of auxiliary picture type is given to the MIAF reader, or of the type matching that given as
input to the MIAF reader.

© ISO/IEC 2025 - All rights reserved
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k_1poritem 1D value seedld is derived using the following ordered steps:

— If neither psltemld nor psTrackld is provided as input, the following applies:

If there is an alternate group including the primary item of the file, the following applies:

— If psimagePreferredFlag is provided as input and is equal to O, the tracks in the alternate
are examined in the order they are listed in the alternate group and seedld is set equal

group
to the

track_1D value of the first track that the MIAF reader is able to decode and that fulfils the

constraints provided as input, if any.

— Otherwise, if pslmagePreferredFlag is provided as input and is equal to 1, the items

in the

— Of
— Of
Alist

— If
g

— Ot

alternate group are examined in the order they are listed in the alternate group and Se
set equal to the item 1D value of the first item that the MIAF reader is able to decode.ar
fulfils the constraints provided as input, if any.

— Otherwise (psImagePreferredFlagis not provided as input), the tracks and items4n the alt

pdId is
d that

ernate

group are examined in the order they are listed in the alternate group and&eedld is set equal to

the track 1D or item 1D value of the first track or item that the MIAF reader is able to ¢
and that fulfils the constraints provided as input, if any.

NOTE 5 The selection of an entity from an alternate group can be imiplemented in a MIAF re
follows. At least the initial part of the file is retrieved for inspection —~enough to cover the FileTy
and MetaBox and possibly the MovieBox (if any). The MetaBox is thenfinspected to find the identifics
the primary item, and any of its alternatives indicated by an alternate group. If there are alternatiy
MIAF reader selects the first such entity listed in the alternate gfoup that the MIAF reader can sup
with regards to compatible coding format, existence of protectidn, and so on, and that fulfils the cons
provided as input, if any.

Otherwise, the following applies:

— IfpslmagePreferredFlag is not provided asdnput, or is equal to 1, seedld is set equal to thd
1D value of the primary item.

— Otherwise, seedld is set equal to thé track 1D value of any track conforming to this doc
and fulfils the constraints provided as input, if any.

herwise, if psitemld is provided as.input, seedld is set equal to psltemlId.
herwise, seedld is set equal to'psTrackld.
ftrack TDoOr item 1D values to be decoded, selectedlds, is derived as follows:

seedld represents a {rack_1pand one or more roles are provided as input, selectedlds is a list of
values such that bath of the following are true for each list element selectedIds[listldx]:

selectedldsx{listldx] is equal to seedld or the track 1D value of any auxiliary and thumbnail
associatedwith the track having track 1D equal to seedld;

the track with the track 1D value equal to selectedlds[listldx] has a role that is given as input.

herwise, if seedld represents an item 1D and one or more roles are provided as input, selected]

lecode

hder as
peBox,
tion of
es, the
bort —
traints

item

ument

frack

tracks

dsisa

1 £

lis

£ or . 1 ltlaos 1 +] £ 11 H + £ lalict ol & 1 +adldalls Id .
LU ITC 1D VAIUTS SULITUIAU UULIT UT LT TUTITUWIITS dI'T THUT TUL TALITTIST TITIHIITIITU STITULLTUTIUSTIIS T X|:

— selectedlds][listldx] is equal to seedld or the item 1D value of any auxiliary and thumbnail

associated with the item having item 1D equal to seedld;

— the item with the item 1D value equal to selectedlds[listldx] has a role that is given as input.

items

— Otherwise, selectedlds is either empty or a list that has one and only one list element that is set equal

to

NOTE 6

seedld.

more than one role is given as an input to a MIAF reader.

© ISO/IEC 2025 - All rights reserved
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A MIAF reader concludes an error when any of the following occurs:
— selectedlds contains no track_Ipor item 1D values;

— one or more roles are provided as input and selectedlds contains a track_1Dor item 1D value of a track
or item that has a role other than those provided as input.

NOTE 7 A MIAF reader retrieves enough of the data-portion of the file (identified by offsets and sizes in the data
already retrieved) to enable the decoding and reconstruction of the output image(s) or image sequence(s) or video(s),
represented by the image items or tracks identified by selectedlds.

A MIAF reader decodes each track or item identified by the values in selectedlds and provides as output
the oltput images of the decoded image items or the decoded samples, including the applieatfion of
transfprmations.

1. De¢rive output image(s) from the image item(s) to be output, if any, as specified in ISO/IEE 23008-12.

2. Dg¢code image sequence or video track(s) to be output, if any, and apply matrix of frackieaderBpx and
clleanapertureBox to the decoded pictures to generate pictures to be output.

For earh output image, the MIAF reader returns metadata, such as colour information.
NOTE8 Decoding of an image item can involve image derivation, or the application of transformative properties

applied in sequence. MIAF readers are expected to only use CICP colour information during decoding, derivation,
transfqrmation or colour conversion, and to ignore ICC colour information.

6.7 MIAF renderer processing model
Inputqto a MIAF renderer are:

— thle output image(s) of the item(s) or the sample(s) of the track(s) that were provided as output py the
M|AF reader;

— in|the case that any tracks are present, the composition times of the output samples, with their assqciated
edit lists;

— the metadata associated with the outputimage(s), including the content of the colour information [colr"
dgscriptive item property or ColourfnformationBox box(es).

— a |visual context, such as a bitmap representing a displaying window prior to rendering the putput

m[age(s).
Outputs of a MIAF renderer are:
— Apew visual contextSubsequent to rendering the output image(s) into the provided visual context.

NOTE]1 When theoutput image(s) provided as output by the MIAF reader include(s) auxiliary image(s), this|(these)
auxiliafy image(s) is.(are) also provided as input to the MIAF renderer.

MIAF pprofiles-or MIAF application brands may specify the operation of the MIAF renderer. When| MIAF
profilgs or MIAF application brands do not specify the operation of the MIAF renderer and no| other
infornration of the MIAF renderer operation is available, the MIAF renderer should operate as follows

[f an output image given as input to the MIAF renderer resulted from an image item, the following processing
steps are applied once to produce the updated visual context. Otherwise, if output image(s) given as input
to the MIAF renderer resulted from a video track, the following processing steps are applied multiple times
using the timing provided by the edit list, if any, or composition times, otherwise.

NOTE 2  Colour properties and other descriptive properties are expected to be used to enable display matching.
MIAF renderers are expected to use the various colour information from the MIAF reader in the following order of
preference (from most preferred to least preferred): ICC profile information, if available; CICP colour information, if
not set to unknown; application-provided colour information, if available; default CICP colour information, as defined
in 7.3.6.4.

© ISO/IEC 2025 - All rights reserved
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NOTE 3 No default rendering for an image sequence track is specified. A proper rendering of an image sequence
track depends on the use case or capturing scenario for the image sequence track.

If both a master image and an associated alpha plane are provided as inputs to the processing model, the
following applies:

— When the width or the height of the alpha plane differs from the width or the height of the master image,
respectively, the alpha plane is resized to have the same width and height as those of the master image.

— If the master image is not pre-multiplied, the visual context is updated by performing the following
operation for each co-located pixel of the master image and the visual context:

vl=mxa+v;x(1-a)

— Otherwise (the master image is pre-multiplied), the visual context is updated by performing the following
opjeration for each co-located pixel of the master image and the visual context:

=m+v;x(1-a)

wpnere

v, isa pixel value in the updated visual context;

u
m is a pixel value in the master image;
a isanalpha plane value, scaled into the range of 0 (fully'transparent) to 1 (fully opaque), inclusive;
is a pixel value in the visual context given as input to the process.

Vi

Otheryise (no alpha plane with a master image is proyvided as input to the processing model), the master
imagel|is opaquely overlaid on the visual context.

7 MIAF file general requirements

7.1 (General

A MIAF file shall conform to the requirements specified by ISO/IEC 23008-12 (which in turn refefences
requirements in ISO/IEC 14496 -12).

A MIAF reader shall process-all'normative parts of a MIAF file.

NOTE A MIAF file camncontain data additional to that defined by this document. A MIAF reader is expefted to
ignorefand/or skip thedata it does not understand, and continue processing the received file.

7.2 Box-levelhrequirements

7.2.1 | Boex‘level requirements on image items

7.2.1.1 General

A summary of the boxes in MIAF that support image items is in Table 1. Indentation is used to represent
which boxes are enclosed in others. The names are the formal syntax names of the boxes. The clause numbers
indicate subclauses of this document that provide requirements and restrictions on those boxes.

© ISO/IEC 2025 - All rights reserved
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Table 1 — Box overview and nesting for image items

Box overview and nesting for image items
. file type and compat-
FileTypeBox 7.2.1.2 ibility
BoxFileIndexBox 7.2.1.3 |file index
MetaBox 7.2.1.4 |metadata
handler, declares the
HandlerBox 7.2.1.5 |metadata (handler)
type
DataInformationBox 7.2.1.6 data inforr_nati n
box, container
data reférence pox,
DataReferenceBox 7.2.1.6 |decldres sourcg(s) of
metadata item
ItemLocationBox 7.2.1.7 . {item location
ItemProtectionBox 7.2.1.87)|item protection
ItemInfoBox 7219 |item informatipn
PrimaryItemBox 7.2.1.10 primary item refer-
ence
ItemPropertiesBox 7.2.1.11 |item properties
ItemReferenceBox 7.2.1.12 |item reference
ItemDataBox 7.2.1.13 |item data
GroupsListBox 7.3.12 entity grouping
EntityBoGroupBox 7.3.12
MediapataBox 7.2.1.13 |media data container
Boxes|documented in ISO/IEC 23008-12, ISO/IEC 14496-12 or ISO/IEC 23001-14 are shown in Table 1] Other
boxes may be present in the file but they shall not-affect the processing of any images that are required or
conditfionally required by this document.

Any MJIAF file has the following constraints:

— Tle file shall conform to the constraints of the 'mif1' brand specified in ISO/IEC 23008-12;

hen the file contains an image sequence track, the file shall conform to the constraints of the |msf1"
brjand specified in ISO/IEC 23008-12.

hen the file contaifis)a video track, the file shall conform to the constraints of any brand specified in
ISP/IEC 14496-12¢

— The file-level€taBox shall always be present (see 7.2.1.4).
— The BandlerBox shall be the first contained box within the MetaBox.

— Both"16 bit and 32-bit item 1Ds may be present.

7.2.1.2 FileTypeBox

The FileTypeBox should contain, in the compatible brands list, the 'mif1' brand (specified in
ISO/IEC 23008-12). Some MIAF profiles mandate the presence of this brand.

The FileTypeBox should also contain brands that identify the MIAF profile(s), to which the file conforms
(specified in Annex A or externally), and possibly other brands to which the file conforms.

Files that contain multiple MIAF-compatible tracks or items that comply to different MIAF profiles should
use the TrackTypeBox (in tracks) and the Brandproperty (in items) declaring the MIAF profile of the track or
item, to enable determining to which tracks or items the brands declared in the rileTypeBox apply.

© ISO/IEC 2025 - All rights reserved
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7.2.1.3 Boxfile index

A BoxFileIndexBox that shall conform to the specification in ISO/IEC 23001-14 may be present after the
FileTypeBox to provide an index of the file. Any editing operation on the file which changes box sizing or
placement is expected to update this index or remove it to produce a file conformant to ISO/IEC 23001-14.

NOTE

Alternatively or additionally, BoxFileIndexBox can be delivered out-of-band e.g. by using the optional
fileindex MIME media parameter specified in ISO/IEC 23001-14.

7.2.1.4 MetaBox

The vqtasox shrattbepresentatthe fite-tevet:

NOTE
MetaB

The xMLBox and BinaryxMLBox shall not be used in a MetaBox.

7.2.1.5 HandlerBox

The fi
value

7.2.1.6¢ DatalnformationBox and DataReferenceBox

MIAF

7.2.1.7 ItemLocationBox

MIAF

— cdnstruction method shall be equal to 0 for MIAF image items that are coded image items.

— cdnstruction method shall be equal to 0 or T*for MIAF image items that are derived image items.

7.2.1.8 ItemProtectionBox

MIAF
boxes
MIAF

7.2.1.9 ItemInfoBox

Versiop 0 or 1 of thisbeX is required by ISO/IEC 23008-12.

NOTE

an empty string,

7.2.1.

This also means that a file that is primarily a sequence will still have at least a primary image\itén;
x (e.g. for printing).

e-level MetaBox shall be identified as carrying images by carrying in the.dssociated HandlerE
fequired by ISO/IEC 23008-12 (which is 'pict').

profiles may limit the use of data references for image items;

mage items are constrained as follows:

mage items shall not reference any item protection, i.e. the image data shall be unprotected.
may be present but shall onlybe used to define the protection of other data (image items that g
mage items, or metadata).

The naming of items using the item name field is permitted but not required, hence the item name

in the

ox the

These
re not

can be

| 0_PrimaryltemBox

ISO/IEC 23008-12 requires that the pPrimaryItemBox identify the primary image (see subclause 7.3.2 below).

7.2.1.11 ItemPropertiesBox

Both 7 and 15 bit property index values may be present.

7.2.1.12 ItemReferenceBox

There

are no additional restrictions on this box.

© ISO/IEC 2025 - All rights reserved
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7.2.1.13 ItemDataBox and MediaDataBox

Item bodies of coded image items shall not be present in the 1tembataBox; all body data for coded images
(including thumbnails) shall be in a MediapataBox. Exif and XMP metadata shall also be in a MediabataBox.

The body data for metadata and thumbnail items should precede the item body for the primary item and
other large item bodies in the MediaDataBox. The body data needed to decode, understand (i.e. presentational
metadata) and present (e.g. including item derivation) the primary item should precede any other data in the
MediaDataBox.

7.2.2 Box-level requirements on image sequences and video

7.2.2.1 Datareferences

MIAF profiles may limit the use of data references for image sequences and video.

7.2.2.2 Content protection

Content protection may be used in a valid MIAF file only if the following is true: if alLthe protected content is
removied from the file, the remaining file conforms to this document.

7.2.2.3 Movie fragments

Movielfragments as defined in ISO/IEC 14496-12 may be used in image‘sequence and video tracks anf shall
be supported by the MIAF reader.

7.2.2.4 CodingConstraintsBox

ISO/IHC 23008-12 mandates this box for 'pict' tracks; itimay also be present for 'vide' tracks.
7.3 Jtem level requirements on image items

7.3.1 | General

[tems pnd item properties other than those documented by this document may be present in the Met4Box at
file leyel but they shall not affect the decoding or presentation of MIAF image items.

mininmized. The item bodies of these other items should be stored after the item bodies of those defined
by this document; similarly,the other item properties should follow the item properties required
docunjent.

It is re¢commended that the size of items and properties other than those specified in this docur%[nt be

y this

7.3.2 | Primary iteny
The ptfimary item shall be a MIAF master image item.

When[a MIAF profile specified in Annex A or defined in external specifications is listed in the FileTypeBox,
there $hall be an image item that conforms to that MIAF profile and is among the set of items compr]sed of
the primary item and its alternates.

NOTE Subclause 7.2.1.8 requires that MIAF image items be unprotected.

7.3.3 MIAF thumbnail images

One or more MIAF thumbnail image items should be associated as thumbnails with all MIAF master image
items (by using the mechanisms defined in ISO/IEC 23008-12).

© ISO/IEC 2025 - All rights reserved
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For each profile of this document whose brand is listed in the FileTypeBox, among the set of items identified
as a thumbnail related to the primary item or its alternates, there shall be a MIAF thumbnail image item one
that uses either a coding format permitted by that profile, or a format defined in clause 9.

The recommended size for a MIAF thumbnail image item is 320 pixels in its largest dimension.

There shall be no greater than a factor of 200 between the total number of pixels in a MIAF thumbnail image
item and the next larger MIAF thumbnail image item. There shall be no greater a factor of 200 between the
largest thumbnail image item and the associated MIAF master image item.

7.3.4 MIAF master image items that are not the primary item

Mastef image items that are not the primary item and not required for generating the output image|of the
primary item may be present, but should be present only if it is expected that the application.environment
can make use of multi-branded files efficiently. It is recommended that alternative codirig”formpts be
repregented by a choice of image file in a higher-level context (e.g. the picture element in HTML5).

Mastef image items representing multiple resolutions of the same content may be present, but should be
present only if it is expected that the application environment can make use of the ‘multiple resolutjons. A
file with multiple master image items representing the same content may be arranged to conform|to the
progreéssive application brand specified in subclause 10.2.

7.3.5 | MIAF auxiliary image items

7.3.5.1 General auxiliary image items

The cqnstraints provided in this subclause are applicable to auxiliary images stored as image item$ or as
part of image sequences or video.

The fqllowing aux type values, for images, or aux tsac¥ type, for tracks, of the auxiliaryTypePréperty
(respectively AuxiliaryTypeInfoBox) are defined:

— u[n:mpeg :mpegB:cicp:systems:auxiliarys: alpha" for alpha planes
n:mpeg:mpegB:cicp:systems:auxiliary: depth" for depth maps.
Other [values may be defined in future ©r;derived specifications.

NOTE The use of the URN ‘urnempeg:hevc:2015:auxid:xxx’ is discouraged and the use of the above|codec-
indepepdent URNSs is preferred.

MIAF |readers shall support-all auxiliary images and be capable of outputting any auxiliary images
associpted with the outpubimage(s) with their type (notably depth-map and alpha-plane auxiliary intdes).
MIAF renderers shall.interpret alpha planes and should support alpha blending using alpha-plane aukiliary
imagep. This is especially important for image overlays. There is no required or recommended behpviour
for MIAF renderegs for other types of auxiliary images, including depth maps. Limits and requirements on
auxiligry images)may be expressed by specific MIAF profiles.

Other puxiliary images may be present and may be ignored by the MIAF reader and MIAF renderer.

Depth raps and dlpha }J}dlle shoutdbeencodedimmonochromeformat (i.c. 4-0-0chromafor umt) ifp ssible;
if they are encoded in colour, they shall be encoded in a colour format with a luma plane and chroma planes,
e.g. as 4:2:0 YCbCr, in which case only the luma plane is relevant, and the chroma planes shall be ignored by
the MIAF renderer.

7.3.5.2 Alpha auxiliary image items

The semantics provided in this subclause are applicable to auxiliary images stored as image items or as part
of image sequences or video.

© ISO/IEC 2025 - All rights reserved
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The following semantics apply to alpha planes:

sample value 0 means that the co-located pixel in the master image is transparent (i.e. will not be
displayed);

the maximum sample value (e.g. 255 for 8-bit sample values) means that the co-located pixel in the

m

aster image is opaque, i.e. fully covers the background image;

the sample values of the alpha plane divided by the maximum value (e.g. by 255 for 8-bit sample values)
provides the multiplier to be used to obtain the intensity for the associated master image.

Gi

NOTE
luma a

An ite
maste
signal
is not

interpfetation of alpha planes, see subclause 6.7.

7.3.6

7.3.6.

The following properties shall be supported as defined in the processing models, by the combination|

MIAF

— injage spatial extents (ImageSpatialExtentsProperty - 'ispe'),

— pri'[(el aspect ratio (PixelAspectRatioBox, €)' 'pasp'),

— cdlour information (ColourInformationBox - 'colr'),

— pi el information (PixelInformationProperty - 'pixi'),

— relative location (RelativelfoddtionProperty - 'rloc'),

— inpage properties for auXiliary images (auxiliaryTypeProperty - 'auxC'),
— clean aperture (C1€anApertureBox - 'clap'),

— rdtation (TmagéRotation - 'irot'),and

— m| rroring (ImageMirror - 'imir').

7.3.6. Decoder configuration

dd¢coder configuration,

f4l1 range flagshall besetto 1.

ven the semantics above, if a CICP colour property is associated with an alpha auxiliary imag

item,

The term “sample value” used above is to be interpreted as “luma sample value” if encoded'with s¢
hd chroma planes.

n reference (respectively track reference) of type 'prem' from the master imagé item (respe
I image sequence track) to the auxiliary image item (respectively auxiliary image sequence
5 that the master image(s) is (are) pre-multiplied by the alpha value. If thejitem or track ref
present, the master image(s) is (are) not pre-multiplied by the alpha value, For further detail

Item properties

|  General

reader (see subclause 6.6) and the MIAF renderer (see'subclause 6.7):

parate

ctively
track)
brence
on the

of the

Decoder configuration properties are required by some coding formats and even when optional should be
used when possible, to indicate the coded nature of the images.

7.3.6.3 Image spatial extents

ISO/IEC 23008-12 requires that every image item be associated with a property of this type. The MIAF
reader passes this information as metadata to the MIAF renderer.

© ISO/IEC 2025 - All rights reserved
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4 Colour information property

All image items, both coded and derived, should be associated with at least one colour information property.

The handling of colour information by the system (i.e. colour management) is outside the scope of this
document; a renderer takes this information into account when rendering the image(s).

If a coded image has no associated CICP colour property, the default property is defined as having colour
type equal to 'ncl1x' with properties as follows:

— colour primaries equal to 1,

— tiansfer characteristics equal to 13,
— mdtrix _coefficients equal to 5 or 6 (which are functionally identical), and

— f4ll range flagequalto 1.

NOTE
model

NOTE 2
valuesjother than undefined (2), especially matrix coefficients. If undefined values are still used, applicati

| Any colour information in the bitstream is ignored by the MIAF reader and MIAF)renderer pro

When creating a colour property with colour type equal to 'nclx', authors are encouraged to

ressing

4. The colour information property whether explicit or default, takes precedence over any colour informgtion in
the imjge bitstream.

set the
bns are

expectpd to provide the necessary information to the MIAF reader and MIAF, fenderer to resolve the value. If that is

not thg case, MIAF readers and MIAF renderers have the right to assume thaft:the default values above are used

7.3.6.

This property shall be supported by the MIAF renderer and inay be associated with any image item.

5 Pixel aspect ratio

The dgfault pixel aspect ratio of an image, in the absence dfassociation with a PixelaspectRatioBox property,

is 1:1

This i

7.3.6.

¢ Pixel information

(i.e. "square"). This value of pixel aspect ratio“i5 the mandatory value for all images mandated or
conditionally mandated by this document, i.e. all imnages conformant with this document shall have
aspecf ratio of 1:1.

h pixel

nformation shall be output by the MIAF reader as metadata and interpreted by the MIAF rendergr.

The p]xel information property-should be associated with every image that is displayable (not hjidden)
and mpy be associated with dll;itnages, and shall be supported by the MIAF renderer. When present, this

information shall be outputby the MIAF reader as metadata and interpreted by the MIAF renderer.

If a cofled image has ng:associated pixel information property, the default property is defined as folloyvs:

— Fqr every MIAf atixiliary image item num_channelsissettolandbits per channel arrayissett

— Otherwise,wtim channelsissetto3 andbits per channel array issetto [8, 8, 8].

The i

Pixel

Tformation in the pixel information property that is explicitly signalled by the presence

b [8].

of the

nfdrmationProperty Or, if not present, derived from the default values, shall match the information in

the bitstream carried by the associated image item.

Implementers should be aware that there could be files without the pixel information item property that
still deviate from the default values.
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7.3.6.7 Clean aperture, rotation and mirror

The clean aperture (cropping) property may be associated with any image and shall be supported by the
MIAF reader. The clean aperture property is restricted according to the chroma sampling format of the
input image (4:4:4, 4:2:2, 4:2:0, or 4:0:0) as follows:

— cleanApertureWidth and cleanApertureHeight shall be integers;

— If

any of the following conditions hold true, the image is first implicitly upsampled to 4:4:4:

— chroma is subsampled horizontally (i.e., 4:2:2 and 4:2:0) and cleanAperturewidth is odd

—{ chroma is subsampled horizontally (i.e., 4:2:2 and 4:2:0) and left-most pixel is on an odd posit
—{ chroma is subsampled vertically (i.e., 4:2:0) and cleanapertureHeight is odd

— chroma is subsampled vertically (i.e., 4:2:0) and topmost line is on an odd position

NOTE

to 4:4:4 as input, there can be implementation-specific differences on the result of that transfermation or deri

since t

The rdtation property may be associated with any image and shall be supported’by the MIAF reader.

The m

NOTE %

These
rotati

NOTE

7.3.7
The c

infornpation about the light level in the content:

7.3.8

The mlastering display colour volfime 'mdcv' descriptive item property is defined in ISO/IEC 23008-
provides information about the eelour primaries, white point, and mastering luminance in the conten

7.3.9

The inpage grid, overday, and identity derivations shall be supported by a MIAF reader.

All transformative properties associated with coded and derived images shall be marked as essenti
shall he from-the set defined in 7.3.6.7 or the applicable MIAF profile. No other essential transfori

prope

| If there is any further transformation or derivation using the image that has been mplicitly ups

e implicit upsampling process is not specified in this document.

irror property may be associated with any image and shall be supperted by the MIAF reader.
After rotation or mirroring, images sometimes need chroma re-sampling.

properties, if used, shall be indicated to be applied in the\following order: clean aperture firs
n, then mirror.

In video and image sequence tracks, clean aperturesis defined to be applied before the track matrix.

Content light level property
bntent light level 'c11i' descriptive item property is defined in ISO/IEC 23008-12 and pr

Mastering display colour volume property

Transformations-and derived items

'ty shall be associated with such images.

ion

ampled
ivation,

[, then

pvides

|2 and
[.

hl, and
native

7.3.1

Metadata

7.3.10.1 General

Metadata of type Exif as specified by JEITA CP-3451 may be present in the file and shall be output by the
MIAF reader; this means that a reader shall be able to transfer this data to the application. There is no need
for a reader to understand the details of the metadata. There should be no image transformations expressed
by Exif (rotation, mirroring, etc.) indicated in the Exif metadata, in files encoded according to this document.
If present, they shall be ignored by a MIAF renderer, i.e. not cause a change in the presentation of associated

image

s by a MIAF player.
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Metadata of type XMP as specified by ISO 16684-1 may be present in the file and shall be output by the MIAF
reader; this means that a reader shall be able to transfer this data to the application. There is no need for a
reader to understand the details of the metadata.

7.3.10.2 Multiple metadata items of the same type

A MIAF file may contain multiple metadata items of a particular type (Exif or XMP) associated with the
same image item. If there are multiple such metadata items, a reader may ignore all except the first item
reference of each type.

The first reference of type 'cdsc' in the ItemReferenceBox from a metadata item of a given type to an image
item cEnstitutes the first item reference of this type. The second reference of type 'cdsc' from a mefadata
item of this given type to the same image item constitutes the second item reference of this type.

7.3.11 Derived images and derived image items

7.3.11.1 General
A MIAF file may include any derived image defined in ISO/IEC 23008-12 with the-coristraints defined here.
A MIAF player shall process all derived images of the types identified in this$ubclause.

The maximum derivation chain is shown in the following list; the Identity)Grid and Overlay derivatigns are
optional. All derivation chains shall originate from one or more coded.images. An identity derivatioh shall
not be|derived immediately from another identity derivation. If derivations occur, they shall be in this|order:

— mpndatory coded image(s)

— optional identity derivation (subclause 7.3.11.2)

— optional grid (subclause 7.3.11.4)

— optional identity derivation (subclause 7.3.11.2)

— optional overlay (subclause 7.3.11.3)

— optional identity derivation (subclause’7.3.11.2)

7.3.11.2 Identity derived image

Any dé¢rived image item of theé item type value 'iden' shall not be derived from an image item of itef type
value |iden".

NOTE Identity deriVations are useful when it is desired to have the base image and an image to|which

transfqrmative properties have been applied, both visible as separate items in the file. If this is not needed,
transfqrmative propérties can be associated with the base image itself.

7.3.11.3 Overlay derived image

A MIAF‘ile may include overlay images, i.e. derived image items with item type value 'iov1'.

All input items to an overlay shall have the same pixel aspect ratio and the same bit depth.

All input items to an overlay shall have identical explicit colour information with a given value of 'colour
type', or none of them shall have explicit colour information. Additionally, the colour information with a
given value of 'colour type' associated with the overlay item shall be the same as the colour information of
the inputs, either defaulted because all the inputs use default colour information, or explicitly associated if
the inputs use explicit colour information.

© ISO/IEC 2025 - All rights reserved
17


https://standardsiso.com/api/?name=e6b95f13bddc1772f77a9b00ea68f8d0

ISO/IEC 23000-22:2025(en)

7.3.11.4 Grid derived image

7.3.11.4.1 General

A MIAF file may include grid images, i.e. derived image items with item type value 'grid-'.

All input images of a grid image item shall use the same coding format, chroma sampling format, and the
same decoder configuration (see subclause 7.3.6.2).

A MIAF file may have a grid of ' iden' image items with the limitation that each such identity image item has
to refer directly to a coded image.

NOTE

structyre defined within a codec.

The cq
an oveg

7.3.11

The ti
select
numbg

The concept of a grid of images is sometimes referred to as 'system tiles', to distinguish it from,dan

lour information constraints that apply to a grid and its inputs are the same as the oines that aj
rlay and its inputs.

4.2 Grid tile size

e size is restricted according to the chroma sampling format of the inputimages; the croppin
an integer number of samples for all planes, and result in an output image’that also includes an i
er of samples for all planes. In effect, this imposes the following constraints on the horizontal tildg

y tiling

bply to

b shall

nteger
offset

(i.e. the number of luma samples from the left boundary of the picture to’the left boundary of the tile), the

vertic
of the

— W

— W
b4

— W
ar

Any gi

— T

NOTE

| tile offset (i.e. the number of luma samples from the top boundary of the picture to the top boy
Lile), the tile width, the tile height, the output image width,dnd the output image height:

hen the images are in the 4:4:4 or 4:0:0 chroma sampling format, there is no restriction;

hen the images are in the 4:2:2 chroma sampling format, the horizontal tile offsets and tile width
even numbers;

hen the images are in the 4:2:0 chroma sampling format, both the horizontal and vertical tile
d widths and heights shall be even numbers.

id image in a MIAF file shall also conform to the following constraints (see Figure 2 for definiti

— T]Ie value of the tile width, W, shallbe greater than or equal to 64, and should be a multiple of 64.

The maximum tile size is effectively set by the limits of the codec profile.

e value of the tile height, Hs;-shall be greater than or equal to 64, and should be a multiple of 64

ndary

s shall

bffsets

n).
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7.3.12

7.3.12
A MIA

AMIA
stereo)

7.3.12

We
T Hyp
Hg Hy
v
Wy
Wo

tile width

tile height
grid width
grid height
output width
output height

Figure 2 — Tile structurefor a grid image, detailing dimensions of
an individual tile, grid and output image

Image grouping

.1 General

FF file may include-a‘croupsListBox containing entity groups of items with the following constralints.

F reader shallprocess all the following groupings: alternative images (as defined in ISO/IEC 1444
image (aS'defined in ISO/IEC 23008-12), and equivalent entities (as defined in ISO/IEC 23008-1

.2 “Alternative images

)6-12),
2).

Alternative images shall be supported by the MIAF reader, which shall support selecting an alternative that
it is capable of decoding, and should support selecting the most suitable image from the set of images it is
capable of decoding.

Examples of alternative images are:

— different bit depth;

— different resolution;

— different codec profile.
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Subclause 7.3.4 constrains alternative codings.

7.3.12.3 Stereo image

Stereo images may be supported; if not supported, or if a monoscopic image is desired (e.g. for printing), the
primary item should be used.

7.4 Track-level requirements on image sequences and video

7.4.1

General

A MIAF file may include image sequences. Examples are burst, animations, "living images".

If predent and conforming to the constraints of one of the MIAF profiles, the corresponding.brand
be listled in the FileTypeBox. A MIAF file may include other types of tracks (e.g. video, audio, time
metadata, etc.).

7.4.2 | Trackreference types

A MIAF reader shall process the following track reference types:

— t
— al

— m|

mbnail sequence, 'thmb' (as documented in ISO/IEC 23008-12);
bha and depth auxiliary sequences, 'aux1' (as documented in ISQ/IEC 23008-12);

ptadata, 'cdsc' (as documented in ISO/IEC 14496-12), thaetugh there is no requirement on prod

thle metadata.

Thum
MIAF

7.4.3

Those
width

The us
or ver

7.4.4

7.4.4.

The c1

7.4.4.]

The ¢

bnail or auxiliary sequences shall conform either to the requirements of the same MIAF profile
mage sequence or video to which it is linked, or tethe requirements of a format defined in clau

Video track-level requirements

visual tracks that are related to the PrimdryItemor to anitem related to the PrimaryItem can have a
ind height recorded in the TrackHeaderBox that is different from the visual size of the primary iten]

e of the matrix field of the TrackHeaderBox shall represent only no transformation (identity m
fical or horizontal mirroringand/or rotations of 90°, 180° or 270°.

Video track sample éntry boxes
| Cropping
eanAperturéBo¥ may be used for cropping and shall be supported by the MIAF reader.

P Content light level

ntentLightLevelBox is defined in ISO/IEC 14496-12 and may be used to provide information

should
1 text,

essing

as the
be 9.

visual
n.

atrix),

about

tdoval in the cantont
e v-er e cotetes

the lig

7.4.4.3 Mastering display colour volume

The MasteringDisplayColourvVolumeBox iS defined in ISO/IEC 14496-12 and may be used to provide
information about the colour primaries, white point, and mastering luminance in the content.
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Audio track-level requirements

An audio track may be present if a picture or video track is present; the audio track may have alternatives.
When present, audio tracks shall have the same duration as the video or image sequence track, and at least

such a

udio track shall obey the following constraints:

— Each stream shall be coded as either a variant of AAC as defined in ISO/IEC 14496-3 (see following list),
or as uncompressed two’s-complement.

— Ifuncompressed audio is chosen, it shall be mono or stereo audio and shall conform to the format ' twos"
as defined in Rec. ITU-T T.802|ISO/IEC 15444-3.

— If

7.4.6

When
the m
compq
heade

7.5

When
partic
should

When
sampl

7.6
A MIA

MetaB
— E3

— X
b4

AAC is chosen, then:

Each AAC elementary stream shall be encoded using MPEG-4 AAC-LC, HE-AAC Level 2 /or-HE-
Level 2. Use of the MPEG-4 HE-AACv2 is recommended for 32 kbps or lower.

used to indicate the use of the spectral bandwidth replication (SBR) and parametric stere
coding tools.

AAC shall not exceed two audio channels.

AAC elementary streams shall not exceed 48 kHz sampling rate.

Auxiliary video track-level requirements

ister image sequence or video track, there shall be a:sample of the alpha plane track with thg
sition time. The track header width and height of the alpha plane track shall be the same as the
" width and height of the associated video track, respectively.

Association of image items and tracks

a picture or video track is present,+its relationship to the primary item should be indicaf
hlar, the entity groups 'altr' or 'édiv' as documented in ISO/IEC 14496-12 or ISO/IEC 23(
be used.

the 'eqiv' entity group is used; the matching 'eqiv' sample group is used to indicate the equi
e, as documented in ISO/IE€23008-12.

Metadata

F file may include the following metadata types, associated with the items present in the fil
%, or presentinthe MetaBox at track level for tracks, stored as specified in ISO/IEC 23008-12:

if: Metadata of type Exif as specified by JEITA CP-3451 may be present in the file.

P, Metadata of type XMP as specified by ISO 16684-1 may be present in the file and, if presen
stered as defined in ISO/IEC 23008-12 and shall be formatted as defined in ISO 16684-1.

AACv2

When using HE-AAC and HE-AACv2 bitstreams, explicit backwards compatible.signalling shall be

o (PS)

alpha planes are used, the constraints specified in subclause 7.3.5.2 apply; and for every sample of

same
b track

ed. In
08-12

valent

p-level

[, shall

A MIAF reader shall be able to retrieve metadata information and pass the metadata to the application/
environment (metadata processing is out of scope for MIAF).

If the same metadata property is present inside both a MIAF container box and coded image, the MIAF

contai

ner box information takes precedence.
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8 Shared conditions and requirements

8.1 General

The conditions and requirements in this clause are shared by selected, but not all, MIAF profiles. The MIAF
profiles indicate which of them apply. Each condition has a name, that is the clause title.

8.2 Self-containment

8.2.1 Image items

The bpdy data for all image and metadata items required, conditionally required, or explicitly permitted
under|this format shall be carried in either the TtembataBox or a MediabataBox.

MIAF Jmage items shall use data reference index==0, i.e. the image data shall be contained if the same file
as theMetaBox.

NOTE ISO/IEC 14496-12 also allows relative addressing of data across boxes in the same file by ufilizing
IdentiffedMediaDataBox (‘imda’). However, this is not supported under the ‘miaf’ brand-

8.2.2 | Image sequences and video
External data references in the patarReferenceBox may be used in MIAF files under the following consfraint:

— if pll image sequences or video tracks that use external data feferences are removed from the file, the
regmaining file conforms to this document.

8.3 Bbingle-layer

Among the primary item and its alternates, there is ah:image item that is a coded image item not requiring
decod]ng of multiple layers or a derived image itent directly and indirectly referring to only such|coded
imagelitems that do not require decoding of multiple layers.

A MIAF reader may ignore all enhancement layers of images if they are present in a MIAF file. Support for the
layer delection property is not required.

8.4 (Grid-limit

When|an overlay or grid derived-image item is the primary item or in an alternate group that also contains
the primary item, if the sym-of the pixel counts of the input images of the derived image item exceeds
128 000 000 pixels therelshall be an alternate such image of the same type (i.e. overlay or grid) in th¢ same
group] or thumbnail, whese sum does not exceed 128 000 000 pixels.

There|shall be no.gteater than a factor of 200 between the total number of pixels in the overlay, grid[image
or thumbnail that'is less than 128 000 000 pixels, and the next larger alternative.

8.5 Bbingle-track

For any type of track (video, audio, image sequence, metadata, etc.), there shall either be exactly one track
of that type not identified as an auxiliary or thumbnail track, or all tracks of that type not identified as an
auxiliary or thumbnail track shall form a single group of alternates, i.e. after any alternate track selection
has been performed, there is at most a single track of any given type.

8.6 Edit-lists

If edits are used, they shall conform to the following constraints, and MIAF readers and MIAF renderers
shall support edit lists that conform to these constraints.
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The edit list shall have one or two "media edit" entries that map media time into presentation time. They

may b

e preceded by an "empty edit" that inserts "empty time" into the presentation timeline.

The constraints on the media edit are:

— repeating edits may be used; either all tracks shall indicate a 'looping’ edit, or none;

— the media rate shall take either a value greater than 0 and up to and including 1 (forward play), or
minus 1 (normal speed reverse play);

— when there are two 'media edits', one shall specify forward playback and the other reverse, over the

S

— if

NOTE

forwarld play).

NOTE 2  Apairof edits can be used to indicate that the media be played forwards from beginning to end, and

revers

NOTE

that cap be decoded correctly when the decoding is started from the sync sample{

8.7

If mul

achievle this.

8.8

If HDR signalling is required, the image should betassociated with CICP colour information with

syjnc sample (as defined by ISO/IEC 14496-12) at least every 4 frames, or more often.

me media time-range;

hn edit list is used to specify reverse playback (a negative media rate) of some media, theré shd

| Audio playback of any form is not mandatory, including audio playback at rates other,than 1 (|

e end to beginning, all possibly looped.

In accordance with ISO/IEC 14496-15, sync samples are followed, in decoding order, only by such s

Matched-duration

iple tracks are present in the file, they shall have the sanle duration, and edit lists may be nee

HDR signalling

1l be a

hormal

then in

hmples

ded to

values

chosen from one of the following rows in Table 25\using values defined in ISO/IEC 23091-2. Other valyes are
permitted:
Table 2 — Recommended colour information for HDR signalling
coloufr primaries transfer characteristics matrix coefficients
9 (ITU-R BT.2100) 16 (PQ) (ITU-R BT.2100) 9 (non constant luminance) (ITU-R
BT.2100)
9 (ITU-R BT.2100) 18 (HLG) (ITU-R BT.2100) 9 (non constant luminance) (ITU-R
BT.2100)

The ful1 range flagmay take either value; readers shall supportboth values, i.e. both video range and full

The inpage should'be associated with the Content light level, Content colour volume, and Mastering d
colour]volume-properties. Readers should support a Mastering display colour volume property that dg

the us

e ofP3 primaries (SMPTE ST 2113), i.e. as indicated in Table 3:

range.

isplay
clares

Table 3 — Recommended MDCYV values for P3 primaries

CIE 1931 MDCYV colour properties (P3)
c X vy display primaries x[c] display primaries yl[c]
0]0.2650| 0.6900 13 250 34500
1/0.1500 | 0.0600 7 500 3000
210.6800| 0.3200 34000 16 000

with a D65 white point indicate in Table 4:
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Table 4 — Recommended MDCV value for D65 white point

CIE 1931 | CIE 1931 MDCV white point (D65)
x y white point x white point y
0.3127 | 0.3290 15635 16 450

9 Profile-independent image item and sequence coding

The JPEG format as documented in ISO/IEC 23008-12
— shattbesupported by the MiAF Teader forimmage itemts;
— should be supported by a MIAF reader for video and image sequence tracks.
10 Brands and file extensions
10.1 General
Files ¢ontaining the brand 'miaf' in the compatible brands in the rile®ypsBox shall conform [fo the
constraints defined in Clause 7. Under this brand, a FreespaceBox as defined in ISO/IEC 14496-1P may
be pr¢sent as permitted by that specification, including at top level. It-js’recommended that the juse of
FreeSpaceBoxes be minimized in files that are expected to be transmitted over networks.
This clause specifies MIAF application brands that may be indjcated in rileTypeBox in addition to MIAF
profilgs to indicate that the file conforms to some additional constraints.
A MIAFF file should use the filename extensions specified by, the applicable specification (such as HEIF) to
identify the presence of specific image coding formats. Those for HEIF are summarized in Table 5.
In the|context of file extension handling, a variety of practices exist. It is recommended that systemp treat
the exfension as case-insensitive and recognize bgth cases.

Table 5 — Informative summary of filename extensions

Coding format Extension—single image Extension—sequence

HEVC .heic or .hif .heics or .hif
AVC .avci .aves
Any .heif or .hif .heifs of .hif
Whenp MIAF file also corforms to the constraints of any codec-specific brands specified in ISO/IEC 230[08-12,
the MIAF file should carpy those codec-specific brands in the FileTypeBox.
10.2 Progressive application brand
This application brand enables players to decode and render a MIAF image file progressively while it i being
received.”Fhe constraints of this application brand are such that progressive image refinement is pergceived
when rendering image items in the order that they appear in the file.

The presence of the progressive MIAF application brand indication (‘MiPr') in the FileTypeBox enables a
MIAF player to operate in either or both of the following ways:

— With an HTTP GET request for the byte range of the first 128 000 bytes, a MIAF player receives at least
the file-level MetaBox, and a thumbnail image item of the primary item. The MIAF player can display the
thumbnail image item as a preview of the primary item, while the remaining file is being downloaded.

— Progressive refinement refers to displaying the image content of a file in successive steps while
downloading the file, where each step improves the perceived image quality over that of the previous
step and replaces the image content of the previous step in the same displaying window. When the MIAF
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player receives a progressive MIAF file gradually, progressive refinement is obtained by displaying the
decoded entities of the alternate group containing the primary item successively, in the order of the
entities within the file.

'MiPr' in the compatible brands in the FileTypeBox specifies that a file conforming to 'miaf' brand also
conforms to the following constraints:

— The MetaBox shall follow the FileTypeBox. There shall be no intervening boxes between the rileTypeBox
and the MetaBox except at most one BoxFileIndexBox.

— The MediabDataBox shall not occur before the MetaBox.

— Af most one top-level FreespaceBox is allowed, which, if present, shall be between the MetaBo%-a
MddiaDataBox. There shall be no other top-level FreespaceBox in the file.

— Tle primary image item conforms to a MIAF profile.

nd the

— There is at least one MIAF thumbnail image item present for the primary image item\and the coded data

fof the thumbnail image items precede in file order the coded data for the primaryitem.

— T
le

N

byjte count limit above.

— When the primary item is included in an alternate group, the data needed for reconstructing ent
hle alternate group shall have an order within the file that results into perceived progressive refin

(-Péf-r

— T

—{ thumbnail(s) associated with the primarytem;

— the primary item and its alternatives (alternatives may precede or follow the primary item).

10.3
This a

track §

applic

The pi

the fil

— Tlere shall be

T entities within the file, on the same displaying window, scaled to the same spatial resolution.
e

hst one of the thumbnail images of the primary item is 128 000 bytes.

TE For tracks with long duration, movie fragments can be used to-write also a MovieBox that me

hen the MIAF player displays the decoded entities of the<alternate group successively, in the o}

body data needed to decode and render the following shall be in the following order:

Animation application brand

bplication brand is intended te_be used for animations. A file of this brand includes one image sed
ind may also include an associated alpha plane sequence and an audio track. A MIAF renderer f}
htion brand is required toj)Support alpha blending.

esence of the animation MIAF application brand indication ('Mian') in the FileTypeBox indicat
e conforms to thefollowing additional constraints:

exactlyone non-auxiliary image sequence track,

dtimost one auxiliary image sequence track (that shall be an alpha plane track, when present)

e maximum number of bytes between the beginning of the file to the lastbyt€ of the coded data for at

ets the

ties in
ement
der of

juence
or this

bs that

— atmost one audio track, and

— no other media tracks.

— The luma sample rate of each image sequence track shall be less than or equal to 62 914 560 samples
per second.

— The constraints of subclause 8.6 ("Edit-lists") apply.

A MIAF renderer claiming support for the animation brand shall perform alpha blending when the inputs
include an alpha plane.
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10.4 Burst capture application brand

This application brand is intended to be used for multi-image capturing with a camera application or camera
device. Examples of such multi-image capturing include focal and exposure stacks.

The presence of the burst capture MIAF application brand indication (*MiBu') in the FileTypeBox indicates
that an image sequence track conforms to the constraints specified in this clause, or the presence of 'MiBu"

inarTr

ackTypeBox indicates that the indicated track conforms to this MIAF application brand.

When a file contains multiple image sequence tracks, compatible brands containing a brand equal to
'MiBu' in FileTypeBox indicates that at least one of the tracks conforms to the constraints specified in this
subclaprse:

A trac

 indicated to conform to this brand shall be constrained as follows:

— The track shall be an image sequence ('pict') track.

— In
cQ
a

10.5

This a
alpha

The p
additi

— It

the image sequence track any single coded picture shall be decodable by decoding:@ maximum
ded pictures (i.e. the picture itself and at most one reference), and these two ceded pictures sha
hitstream conforming to the coding format implied by the sample description)entry type.

Fragmented alpha video brand

pplication brand is intended to be used for MIAF video files that are/CMAF compatible and cont
blane sequence associated with the video track.

Fesence of the brand 'Miac' in the FileTypeBox indicatés)that the file conforms to the foll
bnal constraints:

conforms to the constraints of both the 'mMicm' and the 'mian' brands, with the following const
There is exactly one auxiliary alpha video track:.

The non-auxiliary video track uses the 'ide' handler, and is not pre-multiplied.

— The tracks are fragmented.

10.6
This a

The p1
confor
thatap

— €4
In|
Md
CQ

Common media fragmented(brand
bplication brand is intended:to be used when compatibility with CMAF is desired.

resence of the brand 'Micn' in the FileTypeBox indicates that the file contains movie fragmen
m to the constraints'af'the 'cnfc' brand of ISO/IEC 23000-19, and the following additional cons
ply when a MIAE file-contains multiple tracks (e.g. a video or image sequence track and an auxiliary

ch track, if considered separately, shall be a conforming CMAF track as defined in ISO/IEC 230

other words, if all boxes related to the other tracks were removed (e.g. file-level boxes s
vieFragmentBoxes, and boxes in the MovieBox such as the TrackBox or the TrackExtendsBo
ntentshall be conforming to the brand 'cmfc' defined in ISO/IEC 23000-19;

— the'set of CMAF tracks associated with all MIAF tracks (including any audio) shall be of the same du

of two
] form

ain an

owing

raints:

's that
[raints
track):

00-19.
ich as
<), the

ration,

within a tolerance of the longest CMAF fragment duration of any CMAF track;

NOTE 1  This corresponds to the CMAF Selection Set constraints.

— thesetof CMAF tracks associated with the MIAF visual tracks shall have the same duration, same number
of fragments and fragments shall be time-aligned. Fragments of the different CMAF tracks shall also be
interleaved in the MIAF file.

NOTE 2

as

sociated auxiliary track do not represent the same content.
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Annex A
(normative)

MIAF profiles

A.1 General

The M
reader

A MIA
forma

The p
reade
corres

A MIA
capab

A2

Exterr
envira
Howey
claimg

The M

A3

A3.1

IAF profiles defined in this annex are for enabling interoperability between MIAF filesand|
S.

F profile imposes a set of specific restrictions. Those restrictions are typically on the’'media
/profile/level, content protection scheme, or on quantitative measures of the MIAF file format.

Fesence of a brand indicating a MIAF profile can be interpreted as the permission for those
s and MIAF renderers that only implement the features required by the”profile to proce
ponding MIAF file.

e of processing one or more MIAF profiles.

Requirements on the definition of a new MIAE profile

jal organizations may define additional MIAF based profiles to achieve interoperability in their
nments, e.g. by specifying coding formats/profiles/levels conforming to the general MIAF f
rer, conformance with the mandatory provision$+of this document is required for any formg
to be a MIAF format.

[ AF profile definitions in this document provide a template for such other profile definitions.

MIAF HEVC Basic profile

Adopted shared constradints

This pyofile includes the requirements of

— s¢
— si
— g
— si

— m

If-containment (subelause 8.2),
hgle-layer (subClause 8.3),
id-limit (subclause 8.4),
hgle-track (subclause 8.5),

htched-duration (subclause 8.7).

MIAF

roding

MIAF
ss the

F file may conform to multiple MIAF profiles. Similarly, a MIAE-reader or MIAF renderer may be

target
brmat.
it that

A.3.2

Image item coding

Images coded with the following profiles at Main tier may be present and shall be supported by the MIAF
reader as coded image items; the level signalled by the file shall be the indicated level or lower:

— HEVC Main Still Picture Profile, Level 6,

— HEVC Main Profile, Level 6.

NOTE

These profiles only support the 4:2:0 chroma sampling format and a bit depth of 8 bits.
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