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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
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the ISO/

IEC Direct
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use of (a)
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btice of (a) patent(s) which may be required to implement this document-However, im
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responsible for identifying any or all such patent rights.
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Organization (WTO) principles in the Technical Barriers todrade (TBT) see www.iso.org/iso/forej
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C draw attention to the possibility that the implementation of this documentymay involve the
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ment was prepared by Joint Technical>,Committee ISO/IEC JTC 1, Information
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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
define specific interoperability points by which capturing devices, editing applications, storage systems,
cloud and delivery networks, and playback devices and applications can interoperate with each other.

This docu:lnent, by defining specific constraints on the HEIF format, limiting the supported encoding types

to a set of
signalling
particular

specific profiles and levels, requiring specific metadata formats, and defining a-set of

uses of the HEIF specification to improve interoperability.

This docurpent defines the normative requirements for MIAF files as well as for M{AF readers and

brands for

such constraints, defines precise interoperability points which enable thecindustry| to deploy

renderers.

© ISO/IEC 2025 - All rights reserved
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(MPEG-A) —
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Multi-

image application format (MIAF)

1 Scop

A9~

This docuinent specifies the Multi-Image Application Format (MIAF), which contains cdded imag

and seque
all embedd

ices of images along with their metadata and the information about theirteldations to
ed in the High Efficiency Image File (HEIF) format.

This docu(Il
— aset

specif

ent builds on ISO/IEC 23008-12 (HEIF) and specifies the followingt
additional constraints on ISO/IEC 23008-12 (HEIF), to simplifyits file format options

c alpha plane formats;

a set
a set
aset

a set
metad

This docu

This docu
formatis a

|

specific profiles and levels for the supported coding formats;
specific metadata formats;
brands, including application brands indicating conformance with specific profiles;

bf rules for extending MIAF format to support additional coding formats, profiles,
ata.

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

ent (MIAF) is intentionally written to be extensible, and to allow for forward compat|
so permissive of the presence of other data, such as coding formats, metadata, and deriy

es, groups
bach other,

levels and

ibility. The
ed images.

2 Normative references

The followjing documents'‘are referred to in the text in such a way that some or all of their content ¢onstitutes
requirements of this decument. For dated references, only the edition cited applies. For undated references,
the latest gdition of thie referenced document (including any amendments) applies.

ISO/IEC 14496~3,\Information technology — Coding of audio-visual objects — Part 3: Audio

Rec. ITU-T{ H:264 | ISO/IEC 14496-10, Information technology — Coding of audio-visual objects —t Advanced

video coding
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-3

451, Exchangeable image file format for digital still cameras

3 Term

For the pu
ISO/IEC 14

ISO and IE
ISO Or

IECEI

31

alpha plame

image spe

Note 1 to ¢
expected tg
exactly and

3.2
depth maj
image that

3.3

MIAF app
brand indi
(3.8) and ¢
the MIAF f

3.4
MIAF aux}
image iten|

Note 1 to ey

s and definitions

Fposes of this document, the terms and definitions given in Rec. ITU-T H.264 | ISO/IEG

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

pctropedia: available at https://www.electropedia.org/

ifying the transparency information of the master image

ntry: When the resolution of an alpha plane differs-from that of the master image, MIAF re
rescale the alpha plane to the resolution of the master image, but the rescaling operation is n
thus the exact behaviour of different MIAF renderer implementations can differ.

D
contains information relating to the distance of the surfaces of scene objects from a vi

ication brand

cating that a MIAF file (3:5) conforms to additional requirements that apply to all M]
hat MIAF readers (3.9) and MIAF renderers (3.12) that implement these requirements m
ile

liary image item

try: Thewréequirements are in subclause 7.3.5.

496-12, Rec. ITU-T H.265 | ISO/IEC 23008-2, ISO/IEC 23008-12 and the followihg apply

C maintain terminology databases for use in standardization at the following addresses:

that provides auxiliary visual information but is not normally independently rendered

14496-10,

hderers are
pt specified

Pwpoint

AF profiles
@y process

3.5

MIAF file

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

Note 1 to entry: A MIAF file is constrained to conform to clause 7.

3.6

MIAF master image item
image item that may be rendered

3.7

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
2


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://iecnorm.com/api/?name=e6b95f13bddc1772f77a9b00ea68f8d0

3.8

ISO/IEC 23000-22:2025(en)

MIAF 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 quant

itative 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
processing one or more MIAF profiles.

39

MIAF reader
entity that reads and parses MIAF files (3.5), identifies the type of image coding and metadata, and decodes

the coded
3.10

4 £ +lo mH 4 L £31 VAl loitloos it 4
LICTAlIIlS TUT LHIT CUULITG Ty PTS/PIUILTITS /1CVELS LHAaU IL SUpPpPUL ts

MIAF thumbnail image item

image iten
Note 1 to ey

3.11

MIAF pla;ller

entity incl

3.12

that is referenced using the thumbnail reference type

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

ding a MIAF reader (3.9) and a MIAF renderer (3.12)

MIAF renderer

entity that]
metadata

3.13
primary i
image ider

3.14
primary i
item as id¢

3.15
visual con

renders the output of MIAF reader (3.9) into a visual.context (3.15), taking into account
e.g. colour information) and auxiliary image data{e,g. alpha planes)

mage
tified as the primary item (3.14) in the filedevel MetaBox

fem
ntified by the primaryTtemBox in the file-level MetaBox

text

visual rendlering surface such as<a screen buffer, which may already contain visual material, and

an image d

an be rendered

r information
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4 Abbreviated terms

AVC
CICP
HEIF
HEVC
ICC
MIAF

Advanced Video Coding (as specified by Rec. ITU-T H.264|ISO/IEC 14496-10)
Coding-independent Code Points (as specified by ISO/IEC 23091-2)

High Efficiency Image File format (as specified by ISO/IEC 23008-12)

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

Multi Image Application Format (as specified by this document)

5 Doc

Clause 6 specifies general concepts and processing of MIAF files.

Clause 7 s
into two ty

requin
forma

requir

Clause 8 specifies constraints which are shared by one or more MYAF profiles.

Clause 9 sy

Clause 10
of this doa
the applic3

Annex A s
followed fq

Annex B p1
descriptio

This docu
without an
syntax str
be used in
structure
they are dg

ent organization and conventions

ecifies general requirements that apply to all MIAF profiles. These requirements are c
pes:

ements at the file format structure level, and requirements at the ’abstraction layer' t
[ structures create; and

ements for both still images, image sequences and video.

ecifies the coding format(s) that shall be supportedin any player, independent of any Ml

bpecifies the MIAF application brands that indicate conformance to the normative reg

ble file extensions.

pecifies the MIAF profiles, each oféwhich imposes a set of specific restrictions whig
r enabling interoperability between MIAF files and MIAF readers.

ovides detailed informationion the publicly available conformance and reference softw
1 of the tool used for conformance evaluation.

y underscore chdracters. Variables starting with an upper case letter are derived for
ucture and all{depending syntax structures. Variables starting with an upper case
the specification for dependent syntax structures without mentioning the originat
f the variable. Variables starting with a lower case letter are only used within the claus
rived.

ategorized

hat the file

AF profile.

uirements

ument, common to all MIAF profiles (as_ documented in the clauses preceding the annexes), and

h shall be

rare with a

ment derives variables'that are named by a mixture of lower case and upper case letters and

he current
letter may
ing syntax
e in which

6 MIAF

6.1 Gen

cencepts and prnrpccino of MIAEF files
o

eral

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
MIAF reader

y A 4

MIAF renderer

\ 4
A 4

MIAF file — Visual context

Figure 1 — Processing of a MIAF file.

6.2 MIAF data object model

The data opject model consists of the boxes at the file format layer, and the two abstraction layers

boxes cre

image

image
(exprg

These two

Image iten}s are suitable when neither timing nor coding dependéncy is required. If either timing

or the cod
isused. Al
the timing
timing is 1

bracketing.

6.3 MIAF image items

e:
items, with their properties, and relationships (expressed by item references);

sequences and/or video, with the sample entry setup information, and their re
ssed by track references).

abstraction layer models can be linked by references and @entity groups.

ng scheme takes advantage of inter-picture predjetion, an image sequence track or a ¥
xey difference between image sequence tracks and+wideo tracks is that, in image seque
is advisory. Consequently, it is suggested that MIAF files contain image sequence tr
ot meaningful or essential for playback — for example, images captured with exposu

that those

ationships

srequired
rideo track
hce tracks,
acks when
re or focal

A MIAF imppge item is independently decedable and represented by an image item that conforms

a) to thepox-level requirements forimage items in subclause 7.2.1 and

b) to thejrequirements for image items in subclause 7.3 and

c) to the|requirements pf\a/defined MIAF profile, if it exists, and for which a brand should appear in the
FileTypeBox.

6.4 MIAF thunibnail image items

A MIAF thyimbnail image item is a MIAF image item that

a)

is referenced as a thumbnail image from a MTAF 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)

b)
9

d)

Inputs to 3

Outputs off

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

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

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

outputting the output pictures and file metadata associated with the output pictures.

a file @
option
— i
— tq

— af
€d

N(
se

option
option

— m

— thumbnail,

— au

N
bd

the oukput image(s). of-the track(s) or item(s) that was (were) requested as input or selected b

reader

inthe
edit lis

MIAF reader are:

ompliant to this document;

ally one of the following:

em_1D of the item to be output (psitemId),
ack 1D of the track to be output (psTrackld),

election between a staticimage (psImagePreferredFlag equal to.1) or track (psImagePre
ual to 0) to be output,

TE 1 When neither psitemld nor psTrackld is provided as input, a default image iten]
ected as specified in this clause.

ally constraints, such as the maximum width an@ height of an image item or track;
ally one or more of the following roles of the:image or track to be output:

hster (default),

xiliary, which may be furtherclassified by the type.

TE 2 More than one t'ele can be provided as input for example to instruct a MIAF read
th an image item and its alpha plane (when present).

a MIAF reader are

as specified-below, not including any non-output samples as defined in ISO/IEC 14496

case thatahy tracks are present, the composition times for each output sample, with any
t;

ferredFlag

or track is

Pr to return

y the MIAF
12;

associated

ion 'colr"

the md

tadata associated with the outputimage(s),including the content of the colour informat

descriptive item property or ColourInformationBox box(es).

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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Atrack 1DoOritem 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 0, the tracks in the alternate group
are examined in the order they are listed in the alternate group and seedld is set equal to the

track_1D value of the first track that the MIAF reader is able to decode and that
constraints provided as input, if any.

fulfils the

Otherwise, if psimagePreferredFlag is provided as input and is equal to 1, the items in the
alternate group are examined in the order they are listed in the alternate group and seedld is

e and that

N

fo
an
th
M

with regards to compatible coding format, existence of protection, and so on, and that fulfils the

pr|
Of

Other}

Other}
Alistof tr

If seed

4 1o &1 . ] Ll o £ 4 a4 2lo o+l o NAT AT | H Lla o J
oCL Cl.iuﬂl LU LIITU T LIl 1D vdIUUT UL LIIT TITOU ILUIIT UIIal LT IVITALDT 1CTAaUtl 15 dUIT LU UTCUU

fulfils the constraints provided as input, if any.

Otherwise (psImagePreferredFlag is not provided as input), the tracks and itemsin th
group are examined in the order they are listed in the alternate group and-seedld is g
the track 1D or item 1D value of the first track or item that the MIAF reader is ablg
and that fulfils the constraints provided as input, if any.

TES The selection of an entity from an alternate group can be implemented in a MIA
lows. At least the initial part of the file is retrieved for inspection — ‘enough to cover the Fi
d MetaBox and possibly the MovieBox (if any). The MetaBox is themifispected to find the iden
b primary item, and any of its alternatives indicated by an altenhate group. If there are alter
AF reader selects the first such entity listed in the alternate group that the MIAF reader canl
pvided as input, if any.

herwise, the following applies:

If psimagePreferredFlag is not provided as\input, or is equal to 1, seedld is set equal t
1D value of the primary item.

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

vise, if psltemld is provided as input, seedld is set equal to psltemld.
vise, seedld is set equal to-psTrackld.
ek _TDoOr item 1D values to be decoded, selectedlds, is derived as follows:

Id represents a.tkack 1Dand one or more roles are provided as input, selectedlds is a lis

1D val

— selectedldsx{listldx] is equal to seedld or the track 1D value of any auxiliary and thumb
agsociated'with the track having track 1D equal to seedld;

es such that both of the following are true for each list element selectedlds[listldx]:

e alternate

et equal to
to decode

F reader as
leTypeBox,

kification of

natives, the
support —
constraints

b the item

document

tOftrack_

nail tracks

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

Otherwise, if seedld represents an item 1D and one or more roles are provided as input, selectedlds is a

list of item 1D values such that both of the following are true for each list element selectedlds[listldx]:

as

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

to seedld.

NOTE 6

more than one role is given as an input to a MIAF reader.
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A MIAF reader concludes an error when any of the following occurs:

selectedlds contains no track IDOr item ID 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 output images of the decoded image items or the decoded samples, including the application of

transformations

1. Derivd output image(s) from the image item(s) to be output, if any, as specified in ISO/IEC 23(08-12.

2. Decodg image sequence or video track(s) to be output, if any, and apply matrix of TrackHeaderBox and
CleanjpertureBox to the decoded pictures to generate pictures to be output.

For each ofitput image, the MIAF reader returns metadata, such as colour information.

NOTE8 Decoding of an image item can involve image derivation, or the application of transformativd properties

applied in $equence. MIAF readers are expected to only use CICP colour infortnation during decoding,| derivation,

transformalion or colour conversion, and to ignore ICC colour information.

6.7 MIAF renderer processing model

Inputs to 4 MIAF renderer are:

— the output image(s) of the item(s) or the sample(s) of the track(s) that were provided as oufput by the
MIAF reader;

— inthe tase that any tracks are present, the composition times of the output samples, with theirfassociated
edit ligts;

— the mgtadata associated with the outputimage(s), including the content of the colour informatjion 'co1r"
descriptive item property or ColourEnformationBox box(es).

— a visupl context, such as a bitmap representing a displaying window prior to rendering the output
image(s).

Outputs ofla MIAF rendererare:

— A newjvisual context subsequent to rendering the output image(s) into the provided visual cgntext.

NOTE1  When the-eutput image(s) provided as output by the MIAF reader include(s) auxiliary image(s),|this (these)

auxiliary inpage(s) is\(are) also provided as input to the MIAF renderer.

MIAF proffiles or MIAF apphcatlon brands may spec1fy the operatlon of the MIAF renderer. When MIAF

profiles o : | no other

information of the MIAF renderer operatlon is avallable 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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track depends on the use case or capturing scenario for the image sequence track.

No default rendering for an image sequence track is specified. A proper rendering of an image sequence

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.

operation for each co-located pixel of the master image and the visual context:

v,=m

xa+v;x(1-a)

If the master image is not pre-multiplied, the visual context is updated by performing the following

Other

operat
v,=m
where]
Vu
m
a
Vi
Otherwise

vise (the master image is pre-multiplied), the visual contextis updated by performingth
ion for each co-located pixel of the master image and the visual context:

+vix(1-a)

is a pixel value in the updated visual context;

is a pixel value in the master image;

is an alpha plane value, scaled into the range of 0 (fully-transparent) to 1 (fully opaque]
is a pixel value in the visual context given as inpub to the process.

(no alpha plane with a master image is provided as input to the processing model),

image is opaquely overlaid on the visual context.

e following

,inclusive;

he master

references

bxpected to

7 MIAKfile general requirements

7.1 Genrral

A MIAF file shall conform to the reguirements specified by ISO/IEC 23008-12 (which in turn
requiremepnts in ISO/IEC 14496-12):

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

NOTE A MIAF file can contain data additional to that defined by this document. A MIAF reader is
ignore and jor skip thedata it does not understand, and continue processing the received file.

7.2 Boxtlevel requirements

7.2.1 BoxlevelTequirements O iMage (tems

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

FileTypeBox 7.2.1.2 _fllfe_type and compat-
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 information
box, container
data refeng¢nce box,
DataReferenceBox 7.2.1.6 |declares spurce(s) of
métadata {tems
ItemLocationBox 7.2.1.7 ()item locatlon
ItemProtectionBox 7.2.1-8.) |item protection
ItemInfoBox 72:09 |item information
PrimaryItemBox 7.2.1.10 primary item refer-
ence
ItemPropertiesBox 7.2.1.11 |item prope¢rties
ItemReferenceBox 7.2.1.12 |item refer¢nce
ItemDataBox 7.2.1.13 |item data
GroupsListBox 7.3.12 entity groyiping
EntifyTéGroupBox 7.3.12
MediaDatgBox 7.2.1.13 |media data container

Boxes docfimented in ISO/IEC 23008-12, ISO/IEC 14496-12 or ISO/IEC 23001-14 are shown in Taljle 1. Other
boxes may| be present in the file but they shall not-affect the processing of any images that are required or
conditionadlly required by this document.

Any MIAF file has the following constraints:
— The file shall conform to the consfraints of the 'mif1' brand specified in ISO/IEC 23008-12;

— Whenlithe file contains an image sequence track, the file shall conform to the constraints of the 'msf1"
brand|specified in ISO/IE€23008-12.

— Whenlithe file containsja video track, the file shall conform to the constraints of any brand specified in
ISO/THC 14496-12s

— The file-levelwietaBox shall always be present (see 7.2.1.4).

— The ugdndlerBox 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

fileindex

MIME media parameter specified in ISO/IEC 23001-14.

7.2.1.4 MetaBox

The MetaBox shall be present at the file-level.

Alternatively or additionally, BoxFileIndexBox can be delivered out-of-band e.g. by using the optional

NOTE

his also means that a Tile thatis primarily a sequence will still have at least a primary 1image

MetaBox (elg. for printing).

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

7.2.1.5

andlerBox

The file-leyel metaBox shall be identified as carrying images by carrying in the associated Hand

value req

7.2.1.6 1

MIAF prof

7.2.1.7
MIAF imag

consti

constij

7.2.1.8

MIAF imag
boxes may]
MIAF imag

7.2.1.9
Version 0

NOTE
an empty st

ired by ISO/IEC 23008-12 (which is 'pict").

DatalnformationBox and DataReferenceBox

les may limit the use of data references for image items:

ItemLocationBox

e items are constrained as follows:
uction method shall be equal to 0 for MIAF image items that are coded image items.

uction method shall be equal to 0 or®for MIAF image items that are derived image iteg

ItemProtectionBox

be items shall not referencé any item protection, i.e. the image data shall be unproteg
be present but shall only/be used to define the protection of other data (image items t
e items, or metadata).

ItemInfoBox

r 1 of thishox is required by ISO/IEC 23008-12.

[he naming of items using the item name field is permitted but not required, hence the item
ripg.

item in the

lerBox the

ms

ted. These
hat are not

hame can be

7.2.1.10 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.
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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 proflles may limit the use of data references for image sequences and video.

7.2.2.2 (ontent protection

Content prjotection may be used in a valid MIAF file only if the following is true: ifall-the protected content is
removed fyom the file, the remaining file conforms to this document.

7.2.2.3 Movie fragments

Movie fragments as defined in ISO/IEC 14496-12 may be used in image-Sequence and video trackfs and shall
be supported by the MIAF reader.

7.2.2.4 (odingConstraintsBox

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

7.3.1 Gdneral

[tems and fitem properties other than those documented by this document may be present in the|MetaBox at
file level but they shall not affect the decoding or presentation of MIAF image items.

It is reconpmended that the size of items and properties other than those specified in this dopument be
minimized. The item bodies «fthese other items should be stored after the item bodies of thgse defined
by this dofument; similarly, the other item properties should follow the item properties requited by this
document,

7.3.2 Priimary item

The primafy item shall be a MIAF master image item.

When a MIAF profitespecified imAnmex A or defined imextermat specifications s tisted imthe FrleTypeBox,
there shall be an image item that conforms to that MIAF profile and is among the set of items comprised 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 recom

mended 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

Master image items that are not the primary item and not required for generating the output image of the

primary it
can make
representg

Master im
present on

file with multiple master image items representing the same content may be arranged to conf

progressiv
7.3.5 Mi

7.3.5.1

The consti
part of img

The follow
(respectiv

«
urn:nf

«
urn:nf

Other values may be defined in future.or derived specifications.

em may be present, but should be present only if it is expected that the applicatione
use of multi-branded files efficiently. It is recommended that alternative coding
d by a choice of image file in a higher-level context (e.g. the picture element in HTML5)

hge items representing multiple resolutions of the same content may be present, but
ly if it is expected that the application environment can make use of theymultiple res

e application brand specified in subclause 10.2.
AF auxiliary image items

heneral auxiliary image items

aints provided in this subclause are applicable toauxiliary images stored as image i
ge sequences or video.

ing aux type values, for images, or aux teagk type, for tracks, of the auxiliaryTyy
Ely AuxiliaryTypeInfoBox) are defined:

peg:mpegB:cicp:systems:auxiliary: alpha" for alpha planes

peg:mpegB:cicp:systems:auxiliary: depth" for depth maps.

auxiliary i

[he use of the URN ‘urn{mpeg:hevc:2015:auxid:xxx’ is discouraged and the use of the al
t URNs is preferred.

enderers-for other types of auxiliary images, including depth maps. Limits and requir
agesjmay be expressed by specific MIAF profiles.

b

ironment
rmats be

should be
plutions. A
brm to the

fems or as

eProperty

bove codec-

'y images).
e auxiliary
behaviour
ements on

Depth maps and alpha planes should be encoded in monochrome format (i.e. 4:0:0 chroma format) if possible;
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:

displayed);

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

provides the multiplier to be used to obtain the intensity for the associated master image.

full range flag shall besetto 1.

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

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

the sample values of the alpha plane divided by the maximum value (e.g. by 255 for 8-bit sample values)

Given the semantics above, if a CICP colour property is associated with an alpha auxiliary image item,

spectively
nce track)
reference
tail on the

tion of the

NOTE I'he term “sample value” used above is to be interpreted as “luma sample value” if encoded with separate
luma and cijroma planes.

An item rgference (respectively track reference) of type 'prem' from the master imagé)item (rg
master impge sequence track) to the auxiliary image item (respectively auxiliary image sequg
signals that the master image(s) is (are) pre-multiplied by the alpha value. If the itém or tracK
is not pregent, the master image(s) is (are) not pre-multiplied by the alpha value. For further d¢
interpretation of alpha planes, see subclause 6.7.

7.3.6 It¢m properties

7.3.6.1 General

The follov(;Li}ng properties shall be supported as defined in thelprocessing models, by the combina
MIAF readgr (see subclause 6.6) and the MIAF renderer (see subclause 6.7):

— decodegr configuration,

— image|spatial extents (ImageSpatialExtentsProperty - 'ispe'),

— pixel gspect ratio (PixelAspectRatioBox. &, pasp'),

— colourjinformation (ColourInformationBox - 'colr'),

— pixel ihformation (PixelInformationProperty - 'pixi'),

— relatije location (RelativelLécationProperty - 'rloc'),

— image|properties for auxiliary images (AuxiliaryTypeProperty - 'auxC'),

— clean gperture (CkeanApertureBox - 'clap'),

— rotati¢n (TmagéRbtation - 'irot'),and

— mirro 'ing (ImageMirror - 'imir').

7.3.6.2 Decoder configuration

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 pas

ses this information as metadata to the MIAF renderer.
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7.3.6.4 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;

arenderer 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 'nclx' with properties as follows:

colour primaries equal to 1,

transfer characteristics equalto 13,

matriy

full 1

NOTE1 |
models. Thg
the image b

Y

NOTE 2
values othe|
expected td
not the casg

7.3.6.5
This propég

The defaul
is 1:1 (i.e.

Pixel aspect ratio

_coefficients equal to 5 or 6 (which are functionally identical), and
ange flagequalto 1.

\ny colour information in the bitstream is ignored by the MIAF reader and MIAF, renderer
colour information property whether explicit or default, takes precedence over{any colour inf]
itstream.

When creating a colour property with colour type equal to 'nclx', authors are encourage
I than undefined (2), especially matrix coefficients. If undefinedvalues are still used, appl
provide the necessary information to the MIAF reader and MIAF tenderer to resolve the val
, MIAF readers and MIAF renderers have the right to assume that the default values above are

rty shall be supported by the MIAF renderer andimay be associated with any image ite

L pixel aspectratio of an image, in the absence ef'association with a PixelaspectRatioBo
"square"). This value of pixel aspect ratio is the mandatory value for all images md

condition

aspect ratijo of 1:1.

This infor

7.3.6.6

The pixel
and may b
informatig

If a coded
For ev

Other}

Pixel information

Ily mandated by this document, i.e. all.ithages conformant with this document shall h|

ation shall be output by the MIAEreader as metadata and interpreted by the MIAF re

information property. should be associated with every image that is displayable (n
e associated with alkimages, and shall be supported by the MIAF renderer. When py
n shall be output(by'the MIAF reader as metadata and interpreted by the MIAF renderg

mage has ng associated pixel information property, the default property is defined as f]
ery MIAF auxiliary image item num_channels issetto 1l andbits per channel array is

Vis€,oum channels issetto 3 and bits per channel array is setto [8, 8, 8].

processing
brmation in

d to set the
ications are
he. If that is
lsed.

m.
< property,

indated or
ave a pixel

hderer.

ot hidden)
esent, this
I.

ollows:

set to [8].

The infor

atfom i the pixet information property that 15 expticitly sigmatted by the prese

ce of the

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

the bitstre

am 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 position

ch
ch

NOTE 1

to 4:4:4 as input, there can be implementation-specific differences on the result of that transformation o

since the in

The rotati¢pn property may be associated with any image and shall be supported by the MIAF rea

The mirro
NOTE 2

y

These pro

rotation, then mirror.

NOTE 3

7.3.7 Cdntent light level property

The conte
informatio

roma is subsampled vertically (i.e., 4:2:0) and cleanApertureHeight is odd
roma is subsampled vertically (i.e., 4:2:0) and topmost line is on an odd position
f there is any further transformation or derivation using the image that has been| implicitly|

plicit upsampling process is not specified in this document.

" property may be associated with any image and shall be supported by the MIAF reads
\fter rotation or mirroring, images sometimes need chroma refsampling.

herties, if used, shall be indicated to be applied in the'following order: clean aperture

ht light level 'c11i' descriptive itemt property is defined in ISO/IEC 23008-12 an
n about the light level in the content:

738 M

The mast
provides i

739 T

The image|grid, overlay, and identity derivations shall be supported by a MIAF reader.

All transfgqrmative properties associated with coded and derived images shall be marked as ess|
shall be frond, the set defined in 7.3.6.7 or the applicable MIAF profile. No other essential tran
property shall’be associated with such images

stering display colour voliime property

ing display colour volumle 'mdcv' descriptive item property is defined in ISO/IEC 23(
formation about the.colour primaries, white point, and mastering luminance in the co

nsformations.and derived items

upsampled
derivation,

ler.

bT.

first, then

n video and image sequence tracks, clean aperturé\s'defined to be applied before the track maftrix.

H provides

08-12 and
htent.

ential, and
sformative

7.3.10 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

images 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 1temReferenceBox from a metadata item of a given type to an image
item constitutes the first item reference of this type. The second reference of type 'cdsc' from a metadata
item of this given type ta the same image item constitutes the second item reference of this type

7.3.11 De¢rived images and derived image items

7.3.11.1 General
A MIAF fil¢ may include any derived image defined in ISO/IEC 23008-12 with theCorstraints defiped here.
A MIAF plgyer shall process all derived images of the types identified in this-subclause.

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

— mand3tory 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 ldentity derived image

Any derivdd image item of the-item type value 'iden' shall not be derived from an image item of|item type
value 'idep'.

NOTE dentity derivations are useful when it is desired to have the base image and an image to which
transformafive properties have been applied, both visible as separate items in the file. If this is not needed,
transformafive properties can be associated with the base image itself.

7.3.11.3 Qverlay derived image

A MIAF file 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.
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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

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

structure d

The colouf
an overlay

7.3.11.4.2

The tile si

select an ipteger number of samples for all planes, and result in an output image'that also includes
samples for all planes. In effect, this imposes the following constraints on the horizontal tile offset

number of]
(i.e. the nu
vertical til
of the tile)

when

when
be eve

when
and w
Any grid ir
— The v{
The v3

NOTE

pfined within a codec.

information constraints that apply to a grid and its inputs are the same as the ofes’th
and its inputs.

Grid tile size

e is restricted according to the chroma sampling format of the inputiimages; the croj

mber of luma samples from the left boundary of the pictureto'the left boundary of th
b offset (i.e. the number of luma samples from the top bourdary of the picture to the top
the tile width, the tile height, the output image width, and the output image height:

rhe images are in the 4:4:4 or 4:0:0 chroma samplingformat, there is no restriction;

he images are in the 4:2:2 chroma sampling format, the horizontal tile offsets and tile w
n numbers;

Lhe images are in the 4:2:0 chroma sampling format, both the horizontal and vertical
dths and heights shall be even numbets.

hage in a MIAF file shall also conferm to the following constraints (see Figure 2 for def

lue of the tile width, W, shall.be greater than or equal to 64, and should be a multiple

['he maximum tile sizels effectively set by the limits of the codec profile.

at apply to

bping shall
an integer

e tile), the

boundary

idths shall

tile offsets

nition).

bf 64.

lue of the tile height, H}, shall be greater than or equal to 64, and should be a multiple ¢f 64.
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W

Wy

7.3.12 Inj

7.3.12.1 (
A MIAF fil4
A MIAF red

Wy

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

jage grouping

heneral
b may include@ GroupsListBox containing entity groups of items with the following con

lder shallprocess all the following groupings: alternative images (as defined in ISO/IEC

stereo im

e (as defined in ISO/IEC 23008-12), and equivalent entities (as defined in ISO/IEC 230

straints.

14496-12),
D8-12).

7.3.12.2 Altermative inrages

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 present
be listed i
metadata,

7.4.2 Ty
A MIAF re
— thumbh
alpha

metad
the mg

Thumbnai
MIAF imag

743 Vi

Those visul
width and 1

The use off
or vertical

744 Vi

74.4.1

The c1ean:

74.4.2

hnd conforming to the constraints of one of the MIAF profiles, the corresponding br:
h the FileTypeBox. A MIAF file may include other types of tracks (e.g. video, auidio, t
etc.).

ack reference types

der shall process the following track reference types:

nail sequence, 'thmb' (as documented in ISO/IEC 23008-12);

hnd depth auxiliary sequences, 'aux1' (as documented in JISO/IEC 23008-12);

dta, 'cdsc' (as documented in ISO/IEC 14496-12), though there is no requirement on
tadata.

or auxiliary sequences shall conform either to‘the requirements of the same MIAF pr
e sequence or video to which it is linked, or,to.the requirements of a format defined in

leo track-level requirements

nl tracks that are related to the primdZyItemor to an item related to the PrimaryItemcan ha
leight recorded in the TrackHeaderBox that is different from the visual size of the primary

the matrix field of the TragkHeaderBox shall represent only no transformation (identi
or horizontal mirroring-and/or rotations of 90°, 180° or 270°.

leo track sample entry boxes

Lropping

\perturéBpx may be used for cropping and shall be supported by the MIAF reader.

Lontent light level

ind should
imed text,

processing

bfile as the
rlause 9.

e a visual
ritem.

Ly matrix),

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

the light le

vel in the content.

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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7.4.5 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 audio track shall obey the following constraints:

or as uncompressed two’s-complement.

as defined in Rec. ITU-T T.802|ISO/IEC 15444-3.

If AAC is chosen, then:

Each stream shall be coded as either a variant of AAC as defined in ISO/IEC 14496-3 (see following list),

If uncompressed audio is chosen, it shall be mono or stereo audio and shall conform to the format ' twos"

— Ed4ch AAC elementary stream shall be encoded using MPEG-4 AAC-LC, HE-AAC Level 2,%5|HE-AACv2
Lgvel 2. Use of the MPEG-4 HE-AACv2 is recommended for 32 kbps or lower.

— hen using HE-AAC and HE-AACv2 bitstreams, explicit backwards compatible |signalling shall be
uded to indicate the use of the spectral bandwidth replication (SBR) and pardmetric stereo (PS)
cading tools.

— AAC shall not exceed two audio channels.

— AAC elementary streams shall not exceed 48 kHz sampling rate,

7.4.6 Ayxiliary video track-level requirements
When alpha planes are used, the constraints specified in subclause 7.3.5.2 apply; and for every sample of

the master image sequence or video track, there shall be asample of the alpha plane track with the same

compositign time. The track header width and height of the alpha plane track shall be the same 3

header wi

th and height of the associated video track, respectively.

7.5 Ass¢ciation of image items and tracks

When a p
particular,
should be

When the
sample, as

7.6 Met
A MIAF fil

Exif: M

cture or video track is present,:its relationship to the primary item should be in
the entity groups 'aitr’
hsed.

'eqiv' entity group is used, the matching 'eqiv' sample group is used to indicate the
documented in ISO/IEC'23008-12.

hdata

presentii the MetaBox at track level for tracks, stored as specified in ISO/IEC 23008-1

[etadata of type Exif as specified by JEITA CP-3451 may be present in the file.

XMP:

etadata of fvnn XMP as CY\DI‘IFIQ{" hv 1ISO 16684.-1 may bhe hrncnnf inthe file ahrl

or 'egiv' as documented in ISO/IEC 14496-12 or ISO/IEQ

s the track

Hicated. In
23008-12

equivalent

e may include ‘the following metadata types, associated with the items present in the file-level
MetaBox, OY

2:

be stored as deflned in [SO/IEC 23008 12 and shall be formatted as defined in ISO 16684 1.

IF nrd
) 3¢

psent, 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
container box information takes precedence.
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8 Shared conditions and requirements

8.1 Gen

eral

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 body 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 image items shall use data reference index==0, i.e. the image data shall be containéd in thie same file

as the Met4Box.

NOTE SO/IEC 14496-12 also allows relative addressing of data across boxes in the same file py utilizing

IdentifiedMediaDataBox (‘imda’). However, this is not supported under the ‘miaf’ brand.

8.2.2 Image sequences and video

External dpta references in the pataReferenceBox may be used in MIAF files under the following ¢onstraint:

— if all ilnage sequences or video tracks that use external dataceferences are removed from the file, the
remaihing file conforms to this document.

8.3 Single-layer

Among the primary item and its alternates, there is an\image item that is a coded image item nof requiring

decoding ¢f multiple layers or a derived image itey directly and indirectly referring to only quch coded

image itens that do not require decoding of multiple layers.

A MIAF regder may ignore all enhancement layers of images if they are present in a MIAF file. Support for the

layer selection property is not required.

8.4 Grid-limit

When an gverlay or grid derived image item is the primary item or in an alternate group that al4o contains

the primary item, if the sum ‘of the pixel counts of the input images of the derived image item exceeds

128 000 09O pixels there'shall be an alternate such image of the same type (i.e. overlay or grid) ih the same

group, or thumbnail, whose sum does not exceed 128 000 000 pixels.

There shall be no.greater than a factor of 200 between the total number of pixels in the overlay, grid image

or thumbnfil thatis less than 128 000 000 pixels, and the next larger alternative.

8.5 Singte-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 be preceded by an "empty edit" that inserts "empty time" into the presentation timeline.

The constraints on the media edit are:

minus

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

1 (normal speed reverse play);

same media time-range;

ifane
syncs

NOTE 1
forward pl3

y

NOTE 2
reverse end

y

NOTE 3
that can be

8.7 Mat

If multiple
achieve th

8.8 HDHK

If HDR sig
chosen fro
permitted

dit listisused to Qpprifv reverse plzvhark (2 negative media rah:) of some media_ther

the media rate shall take either a value greater than 0 and up to and including 1 (forward play), or

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

shall be a

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

\udio playback of any form is not mandatory, including audio playback at rates othér-thar
V).

\ pair of edits can be used to indicate that the media be played forwards from beginning to end,
to beginning, all possibly looped.

decoded correctly when the decoding is started from the sync sample,

ched-duration

tracks are present in the file, they shall have the sameé)duration, and edit lists may be|
S.

 signalling

nalling is required, the image should he4ssociated with CICP colour information w
m one of the following rows in Table 2, using values defined in [SO/IEC 23091-2. Other

Table 2 — Recommended colour information for HDR signalling

1 (normal

and then in

n accordance with ISO/IEC 14496-15, sync samples are followed, in deeoding order, only by such samples

needed to

rith values
values are

colour_primaries tranefer characteristics matrix coefficients
9 (If'U-R BT.2100) 16 (PQ) (ITU-R BT.2100) 9 (non constant luminange) (ITU-R
BT.2100)
9 (If'U-R BT.2100) 18 (HLG) (ITU-R BT.2100) 9 (non constant luminange) (ITU-R
BT.2100)
The ful1 rhnge flagmay take either value; readers shall supportboth values, i.e. both video range and full range.
The image|should be associated with the Content light level, Content colour volume, and Mastering display
colour volyme properties. Readers should support a Mastering display colour volume property that declares

the use of |

P3 orimaries (SMPTE ST 21131 e asindicatedin Table 3:

Table 3 — Recommended MDCV 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

— shall be supported by the MIAF reader for image items;

should

10 Brangs and file extensions
10.1 Genperal
Files contpining the brand 'miaf' in the compatible brands in the FileT¥peBox shall confo

constraint
be presenf
FreeSpace

This claus
profiles to

A MIAF fil
identify th

In the cont
the extens

be supported by a MIAF reader Ior video and 1mage sequence tracks.

5 defined in Clause 7. Under this brand, a FreespaceBox as defined in ISO/IEC 144
as permitted by that specification, including at top level. }f\is recommended that
boxes be minimized in files that are expected to be transmitted over networks.

b specifies MIAF application brands that may be indicated in FileTypeBox in additio
indicate that the file conforms to some additional constraints.

e should use the filename extensions specifieddyy~the applicable specification (such 3
e presence of specific image coding formats. Those for HEIF are summarized in Table 5

ext of file extension handling, a variety of practices exist. It is recommended that sy§
on as case-insensitive and recognize bath cases.

Table 5 — Informative summary of filename extensions

rm to the
D6-12 may
the use of

n to MIAF

s HEIF) to

tems treat

Coding format Extension—single image Extension—sequence
HEVC Jeic or .hif .heics or .hif
AVC .avci .aves
Any .heif or .hif .heifs of .hif
When a MIAF file also conforms to the constraints of any codec-specific brands specified in ISO/IE]J 23008-12,
the MIAF flile should ca¥rry those codec-specific brands in the FileTypeBox.
10.2 Progressive application brand
This applifation brand enables players to decode and render a MIAF image file progressively whil¢ it is being

received. The constraints of this application brand are such that progressive image refinement is perceived
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:

and th

€ MetaBox except at most one BoxFileIndexBox.

The MediaDataBox shall not occur before the MetaBox.

The MetaBox shall follow the FileTypeBox. There shall be no intervening boxes between the rileTypeBox

At most one top-level FreespaceBox is allowed, which, if present, shall be between the MetaBox and the

Medial]
The pr

There
for thd

The m
least g

NOTE
byte cq

When
the alt
when
the en

The bq

t

t

This applid

I

10.3 Animation application brand

TL. Lall £l s ] 1 3 o £11
dldDOUX. TIITI U J511dll UT 11U ULIITI LUlJ ICVETI T IECopPpdlchbU ITT LITC TTIT,

imary image item conforms to a MIAF profile.

is at least one MIAF thumbnail image item present for the primary image itemi and the
thumbnail image items precede in file order the coded data for the primary item.

hximum number of bytes between the beginning of the file to the lastbyte of the coded
ne of the thumbnail images of the primary item is 128 000 bytes.

For tracks with long duration, movie fragments can be used to, Wwrite also a MovieBox th3
unt limit above.

the primary item is included in an alternate group, the data needed for reconstructing
ernate group shall have an order within the file that resuylts into perceived progressive 1
Fhe MIAF player displays the decoded entities of the/alternate group successively, in tl
Lities within the file, on the same displaying window, scaled to the same spatial resolut

dy data needed to decode and render the following shall be in the following order:
mbnail(s) associated with the primaryitem;

primary item and its alternatives (alternatives may precede or follow the primary ite

ation brand is intendedto-be used for animations. A file of this brand includes one imag

track and

application brand is required«tosupport alpha blending.

The presence of the animation MIAF application brand indication ('Mian') in the FileTypeBox ind
the file corfjforms to the following additional constraints:

Therelshall be

exactly.one non-auxiliary image sequence track,

ay also include an associated alpha plane sequence and an audio track. A MIAF rende

roded data

data for at

t meets the

entities in
refinement
he order of
ion.

m).

b sequence
rer for this

icates that

at

most one audio track, and

no other media tracks.

per second.

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

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

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

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"
in a TrackTypeBox 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

subclause.

A track ind
The tr

In the
coded
a bitst]

10.5 Fragmented alpha video brand

This applig
alpha plan

The prese
additional

fcatedtoconfornrto this bramd shatt beconstraimedas foltows:

hck shall be an image sequence ('pict ') track.

pictures (i.e. the picture itself and at most one reference), and these two coded pictures
ream conforming to the coding format implied by the sample descriptiof entry type.

ation brand is intended to be used for MIAF video files that. are. CMAF compatible and
e sequence associated with the video track.

hce of the brand 'Miac' in the FileTypeBox indicatesthat the file conforms to thd
constraints:

It con

— There is exactly one auxiliary alpha video track:

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

The tr

10.6 Con

This applig

The presence of the brand /¥%i¢n' in the FileTypeBox indicates that the file contains movie frag

conform tda
thatapplyy

each t

In other words; if all boxes related to the other tracks were removed (e.g. file-level box

Moviel
conterj

rms to the constraints of both the 'micm' and the 'vian' brands, with the following ¢

hcks are fragmented.

imon media fragmented-brand
ation brand is intended\té be used when compatibility with CMAF is desired.
the constraints of‘the 'cmfc' brand of ISO/IEC 23000-19, and the following additional

vhen a MIAF file contains multiple tracks (e.g. a video or image sequence track and an auxil

Fack, if conlsidered separately, shall be a conforming CMAF track as defined in ISO/IEC

ragunehtBoxes, and boxes in the MovieBox such as the TrackBox or the Trackkxten
tshall be conforming to the brand 'cnfc' defined in ISO/IEC 23000-19;

image sequence track any single coded picture shall be decodable by decoding @ maxinpum of two

shall form

contain an

following

bnstraints:

ments that
onstraints
jary track):

23000-19.
bs such as
sBox), the

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

NOTE 1

This corresponds to the CMAF Selection Set constraints.

the set of CMAF tracks associated with all MIAF tracks (including any audio) shall be of the same duration,

the set of 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

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

MIAF profiles

A.1 General

The MIAF profiles defined in this annex are for enahling interaperahility hetween MIAF files and MIAF
readers.

A MIAF prpfile imposes a set of specific restrictions. Those restrictions are typically on €he’ media coding
format/profile/level, content protection scheme, or on quantitative measures of the MIAF file forinat.

The presence of a brand indicating a MIAF profile can be interpreted as the permission for those MIAF
readers and MIAF renderers that only implement the features required by-the profile to pfocess the
corresponfling MIAF file.

A MIAF file may conform to multiple MIAF profiles. Similarly, a MIAF. ¢eader or MIAF renderer may be

capable of

A.2 Req

External o
environme
However,
claims to H

The MIAF

A.3 MIA

A.3.1 Ad
This profil
— self-cq
single
grid-li
single

match

processing one or more MIAF profiles.

uirements on the definition of a new MIAF profile

rganizations may define additional MIAF based profiles to achieve interoperability in t
nts, e.g. by specifying coding formats/profiles/levels conforming to the general MIJ
fonformance with the mandatory provisionsrof this document is required for any f
e a MIAF format.

profile definitions in this document provide a template for such other profile definition

F HEVC Basic profile

opted shared constraints
ke includes the requirements of
ntainment (suliclause 8.2),
layer (suhclause 8.3),

it (subelause 8.4),

heir target
AF format.
brmat that

“\

trdek (subclause 8.5),

ed-duration (subclause 8.7).

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
HEVC

NOTE

Main Still Picture Profile, Level 6,

Main Profile, Level 6.

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