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Foreword
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ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that
are members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also

take

part in the work.
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ifferent types of document should be noted. This document was drafted in accondan
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

htion is drawn to the possibility that some of the elements of this documeént may be
htent rights. ISO and IEC shall not be held responsible for identifying any or all
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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. The MIAF specification fully conforms to the
HEIF format and only defines additional constraints to ensure higher interoperability.

The HEIF specification (ISO/IEC 23008-12) 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 fornyats| : e . ) ) : ces—edi

applicationg, storage systems, cloud and delivery networks, and playback devices and applications can
interoperatg with each other.

This docunient, by defining specific constraints on the HEIF format, limiting the supported encdding
types to a set of specific profiles and levels, requiring specific metadata formats, and defining a det of
brands for sfignalling such constraints, defines precise interoperability points which-enable the indystry
to deploy pqrticular uses of the HEIF specification to improve interoperability.

This docunjent defines the normative requirements for MIAF files as well\as for MIAF readers| and
renderers.
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Information technology — Multimedia application format
(MPEG-A) —

Part 22:
Multi-image application format (MIAF)

1

This

groups and sequences of images along with their metadata and the information about their
each|other, all embedded in the High Efficiency Image File (HEIF) format.

This

This

The
The
deriy

2
The

cons
undd4

hcope

document specifies the Multi-Image Application Format (MIAF), which cohtains co

document builds on the HEIF specification and defines the following}

h set of additional constraints on ISO/IEC 23008-12 (HEIF) specification, to simplify it
pptions;

specific alpha plane formats;

h set of specific profiles and levels for the supported.coding formats;

h set of specific metadata formats;

h set of brands, including application brandsindicating conformance with specific prof

h set of rules for extending MIAF formatto support additional coding formats, profile
metadata.

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

ed images.
Normative references

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

1S0/

Lo 144963 Informalion lechnologyr — Coding of audio-visual ohiecle — Pl 3 Audio

Hed images,
relations to

5 file format

les;

5, levels and

MIAF specification is intentionally written to be extensible, and to allow for forward cqmpatibility.
format is also permissiveof the presence of other data, such as coding formats, mdtadata, and

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

applies. For

tedeferences, the latest edition of the referenced document (including any amendments) applies.

ottt =yttt ooy T

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

ISO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: 1SO 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 1SO 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
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ISO 16684-1, Graphic technology — Extensible metadata platform (XMP)— Part 1: Data model,
serialization and core properties

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 23
environmen

JEITA CP-34

3 Terms

For the pu
ISO/IEC 144
the followin
ISO and IEC
ISO Onl

IEC Ele

3.1

alpha plane

08-12. Information technology — High efficiency coding and media delivery in heterogen

eous

s — Part 12: Image File Format

51, Exchangeable image file format for digital still cameras

and definitions

rposes of this document, the terms and definitions given in Rec) ITU-T H.264 |
196-10, Rec. ITU-T H.264 | ISO ISO/IEC 23008-2, ISO/IEC 14496-12, 1SO/IEC 23008-12

g apply.
maintain terminological databases for use in standardization’at the following address
ine browsing platform: available at https://www.iso.or

‘tropedia: available at http://www.electropedia.otgy/

h

image speciffying the transparency information of thefmaster image

Note 1 to en
are expected
specified ex3

3.2

depth map
image that
viewpoint

3.3

MIAF appli
brand indic
(3.9) and M
process the

3.4
MIAF auxil
image item

fry: When the resolution of an alpha plane differs from that of the master image, MIAF rend
to rescale the alpha plane to the resolution of the master image, but the rescaling operation i
ctly and thus the exact behaviour of different MIAF renderer implementations can differ.

contains information relating to the distance of the surfaces of scene objects frq

cation brand

hting thatia MIAF file (3.5) conforms to a specific MIAF profile (3.8) and that MIAF rec
[AF renderers (3.12) that only implement the features required by that MIAF profile
MIAF file

ISO
and

erers
S not

m

iders
can

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

Note 1 to entry: The requirements are in subclause 7.3.5.

3.5
MIAF file

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

Note 1 to ent

3.6
MIAF mast
image item

2

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

er image item
that may be rendered
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3.7
MIAF image item
MIAF master image item (3.6), MIAF auxiliary image item (3.4) or MIAF thumbnail image item

3.8
MIAF profile
set of restrictions on a MIAF file (3.5)

2:2019(E)

(3.10)

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 processing one or more MIAF profiles.

3.9

MIAF reader

entifly that reads and parses MIAF files (3.5), identifies the type of image ceding and m¢
decodes the coded streams for the coding types/profiles/levels that it supports

image identified as the primaryitem (3.14) in the file-level MetaBox

3.14
primpary item
item|as identified by the PrimaryItemBox in the file-level MetaBox

3.15
visupl contéxt

visugl rendering surface such as a screen buffer, which may already contain visual materi
whidh @n’itmage can be rendered

tadata, and

nto account

al, and onto

4 Abbreviations

AVC Advanced Video Coding (as specified by Rec. ITU-T H.264 | ISO/IEC 14496-10)

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)

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

© ISO/IEC 2019 - All rights reserved
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5 Document organization and conventions

Clause 6 specifies general concepts and processing of MIAF files.

Clause 7 specifies general requirements that apply to all profiles. These requirements are split in

two ways:

— requirements at the file format structure level, and requirements at the 'abstraction layer' that the
file format structures create; and

— requirements for both still images, image sequences and video.

Clause 8 sp¢

Clause 9 sp
any profile.

Clause 10 f§
document,
applicable f

Annex A s
followed fox

This documn
and withou
the current
case letter

originating
within the ¢

6 MIAF

cifies constraints which are shared by one or more profiles.

ecifies the coding format(s) that are required to be supported in any player, independe

pecifies the brands that indicate conformance to the normative reguirements of
fommon to all profiles (as documented in the clauses preceding theyannexes), ang
le extensions.

enabling interoperability between MIAF files and MIAF readers:

ent derives variables that are named by a mixture of lewer case and upper case le
L any underscore characters. Variables starting with @n upper case letter are derive

may be used in the specification for dependent/syntax structures without mentionin

syntax structure of the variable. Variables starting with a lower case letter are only
lause in which they are derived.

concepts and processing of MIAF files

6.1 General

This clause

describes the overall encoding, packaging, parsing and decoding architecture as well a

data strucrtr:Lre (concepts of image, image sequence, video, metadata, etc.).

This docu

the fory

nt places requirements on

hat of files;

the acti

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

— the actipn of-aprocess that renders the output images (a "renderer").

nt of

this
the

ecifies the profiles, each of which imposes a set of specificqestrictions which shall be

tters
i for

syntax structure and all depending syntax structures. Variables starting with an upper

v the
used

s the

Figure 1 illystrates a possible processing model to handle MIAF files. A MIAF reader gets a MIAI

F 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 \ 4

MIAF renderer

Visual context

A\ 4
A 4

MIAF file —

Figure 1 — Processing of a MIAF file
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6.2 MIAF data object model

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

— image items, with their properties, and relationships (expressed by item references);

— image sequences and/or video, with the sample entry setup information, and their relationships
(expressed by track references).

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

Imaje items are suitable when neither timing nor coding dependency is required. If eithtr timing is
requlired or the coding scheme takes advantage of inter-picture prediction, an image sequence track
or a|video track is used. A key difference between image sequence tracks and video tracks is that, in
image sequence tracks, the timing is advisory. Consequently, it is suggested that MIAF files contain
image sequence tracks when timing is not meaningful or essential for playback —for example, images
captpred with exposure or focal bracketing.

6.3 | MIAF image items

A MIAF image item is an item that conforms

a) to the box-level requirements for items in subclause 7.2.1;
b) fo the requirements for items in subclause 7.3;

c) fo the requirements of a defined MIAF codec prafile;

d) and for which a MIAF brand appears in the #iVeTypeBox.

6.4 | MIAF thumbnail image items

A MIAF thumbnail image item is an itefir that

a) Isreferenced as a thumbnail image from a MIAF master image item;
b) ¢tonforms to the box-levél réequirements for items in subclause 7.2;
c) f¢onforms also to therequirements for items in subclause 7.3;

d) tonforms eithet to a profile that a MIAF reader conforming to the profile of the associpted master
mage item isrequired to support, or to the requirements of a format defined in clause b;

e) Is unprotected;

f) hasjits'image data stored in the same file as the MIAF master image item for which it is 4 thumbnail.

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

a) conforms to the box-level requirements for items in subclause 7.2;

b) conforms also to the requirements for items in subclause 7.3;

c) conforms to the requirements for auxiliary items in subclause 7.3.5;

d) conforms either to the requirements of the same MIAF codec profile as the MIAF master image
item for which it is an auxiliary image, or to the requirements of a format defined in clause 9.

A MIAF auxiliary image may have alternates.

© ISO/IEC 2019 - All rights reserved 5
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6.6 MIAF reader processing model

A MIAF reader is an entity capable of:

a)

b)
‘)

d)

Inputs to a MIAF reader are:

Outputs of § MIAF reader dre:

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

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

a file wjth a Fi1eTypeBox containing at least one brand specified in this document;
optiondlly one of the following:

— item 1D of the item to be output (psltemld),

— track 1D of the track to be output (psTrackld),

— a pelection between a static image (pslmagePreferrédFlag equal to 1) or track
(pslmagePreferredFlag equal to 0) to be output,

NOTE1  When neither psitemld nor psTrackld is provided as input, a default image item or trgck is
selgcted as specified in this clause.

optiondlly constraints, such as the maximum width.and height of an image item or track;
optiondlly one or more of the following roles of:the€ image or track to be output:

— mapter (default),

— thumbnail,

— auyiliary, which may be furthépclassified by the type.

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

the output image(s)-of the track(s) or item(s) that was (were) requested as input or selected by the
MIAFr¢aderasspecified below, notincludingany non-outputsamplesasdefined in ISO/IEC 14496-12;

in the dase'that any tracks are present, the composition times for each output sample, with any
associated edit list;

the metadata associated with the output image(s), including the content of the
ColourInformationProperty OI ColourInformationBox.

NOTE3  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 2019 - All rights reserved
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Atrack IDoritem 1D value seedld is derived using the following ordered steps:

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

2:2019(E)

— Ifthere is an alternate group including the primary item of the file, the following applies:

— If pslmagePreferredFlag 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 s

eedld is set

equal 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 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 groug
is set equal to the item 1D value of the first item that the MIAF reader is able-to
that fulfils the constraints provided as input, if any.

— Otherwise (pslmagePreferredFlag is not provided as input), the tracks and j
alternate group are examined in the order they are listed in the alternate groug
is set equal to the track_1DoOr item 1D value of the first track-oritem that the )
is able to decode and that fulfils the constraints provided a$ input, if any.

NOTE4  The selection of an entity from an alternate group.édn be implemented in a
as follows. At least the initial part of the file is retrieved~for inspection — enough
FileTypeBox, and MetaBox and possibly the MovieBox (iféany). The MetaBox is then insp
the identification of the primary item, and any of its alternatives indicated by an altern
there are alternatives, the MIAF reader selects the firstSuch entity listed in the alternate g
MIAF reader can support — with regards to compatible coding format, existence of prote
on, and that fulfils the constraints provided as input; if any.
— Otherwise, the following applies:

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

document and fulfils the constraints provided as input, if any.

— Ptherwise, if psitemld is provided as input, seedld is set equal to psitemlId.

— Ptherwise, seedld is,set equal to psTracklId.

Alisfof track_1Dor.iftem 1D valuesto be decoded, selectedlds, is derived as follows:

— |f seedld represents a track 1D and one or more roles are provided as input, selectedld
Frack IDYalues such that both of the following are true for each list element selectedld

tracks associated with the track having track 10 equal to seedld;

and seedId
decode and

tems in the
and seedId
NIAF reader

IMIAF reader
to cover the
lected to find
ate group. If
roup that the
ction, and so

equal to the

— Otherwise, seedld is setlequal to the track 1D value of any track confornping to this

Is is a list of
s[listldx]:

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

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

— Otherwise, if seedld represents an item ID and one or more roles are provide
selectedlds is a list of item 1D values such that both of the following are true for each
selectedlds|[listldx]:

d as input,
list element

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

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

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

— Otherwise, selectedlds is a list that has one and only one list element that is set equal to seedld.

© ISO/IEC 2019 - All rights reserved
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NOTES5  selectedlds can contain multiple items, such as a master image item and its thumbnail image item,
when more than one role is given as an input to a MIAF reader.

A MIAF reader shall conclude an error when any of the following occurs:
— selectedlds contains no track_I1por item 1D values;

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

NOTE 6 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), repfesented by the image Ttems or tracks identified by selectedIds.

A MIAF readler decodes each track or item identified by the values in selectedlds and provides.as oytput
the output jmages of the decoded image items or the decoded samples, including the applicatign of
transformations.

1. Derive putputimage(s) from the image item(s) to be output, if any, as specified ii:ISO/IEC 23008-12.

2. Decode|limage sequence or video track(s) to be output, if any, and apply matrix of TrackHeaderBox
and cldanapertureBox to the decoded pictures to generate pictures to be.output.

equivalent metadata. For each track identified by the values in selectedlds, the MIAF reader returng the

For each ou:Flput image, the MIAF reader returns metadata, such as the(colour information property or
composition times of the output images and the edit list, if any, applyzing to the track.

NOTE 7 Dpcoding of an image item can involve image derivation, or the application of transformiative
properties applied in sequence.

6.7 MIAH renderer processing model
Inputs to a MIAF renderer are:

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

— in the dase that any tracks are present, the composition times of the output samples, with their
associafed edit lists;

— the metadata associatéds® with the output image(s), including the content of | the
ColourInformationPropesty Or ColourInformationBox;

— avisual context, suehas a bitmap representing a displaying window prior to rendering the oytput
image(9).

NOTE1  When(the output image(s) provided as output by the MIAF reader include(s) auxiliary image(s), this
(these) auxillary’image(s) is (are) also provided as input to the MIAF renderer.

Outputs of a MIAF renderer are:
— A new visual context subsequent to rendering the output image(s) into the provided visual context.

Profiles or application brands may specify the operation of the MIAF renderer. When profiles or
application brands do not specify the operation of the MIAF renderer and no other information of the
MIAF renderer operation is available, the MIAF renderer should operate as follows.

If 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.
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NOTE3 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.

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

vp=mxa+vix(1-a)

— PDtherwise (the master image is pre-multiplied), the visual context is updated’by performing the
following operation for each co-located pixel of the master image and the ¥isual contexf:

vp=m+v;x(1-a)

Wwhere

is a pixel value in the updated visual context;
m is a pixel value in the master image;

a is an alpha plane value, scaled into the range of 0 (fully transparent) to 1 (fully ppaque),
inclusive;

v; isapixel value in the visual context’given as input to the process.

Othgrwise (no alpha plane with a master*image is provided as input to the processing [model), the
master image 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 turp references
requlirements inISO/IEC 14496-12).

A MIAF readér)shall process all normative parts of a MIAF file.

NOT AMIAF file can contain data additional to that defined by this document. A MIAF reader if expected to
ignogeand/or skip the data it does not understand, and continue processing the received file.

7.2 Box-level requirements
7.2.1 Box-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.
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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 f11e_t}{p_e and com-
patibility
BoxFileIndexBox 7.2.1.3 |file index
MetaBox 7.2.1.4 |metadata
handler, declares
HandlerBox 7.2.1.5 |the metadata (han-
dler) type
DataInformationBox 7.2.1.6 data inforr.nation
box, container
data refénence Hox,
DataReferenceBox 7.2.1 declafés source(s)
of metadata items
ItemLocationBox 7.2.1.7 _|item location
ItemProtectionBox 7.2.1.8 5[item protection
ItemInfoBox 72.1.9 |item informatiop
PrimaryItemBox 72.1.10 |Primary item refier-
ence
ItemPropertiesBox 7.2.1.11 |item properties
ItemReferenceBox 7.2.1.12 |item reference
ItemDataBox .2.1.13 |item data
GroupsListBox 7.3.12 |entity grouping
EntitsyffoGroupBox 7.3.12
MediaDataHox 7.2.1.13 m.edla data con
tainer

Boxes documented in ISO/IEC 23008-12, ISO/IEC 14496-12 or ISO/IEC 23001-14 are shown in Tahlle 1.
Other boxeg may be present in the file butthey shall not affect the processing of any images thaf are
required or|conditionally required by this document.

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

— When the file contain§ an image sequence track, the file shall conform to the constraints of the
'msf1' prand specifiedin [SO/IEC 23008-12.

— When the file céntains a video track, the file shall conform to the constraints of any brand spedified
in ISO/IEC 14496-12.

— The filg-lev€l MetaBox shall always be present (see 7.2.1.4).

— The #andlerBox 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 rileTypeBox shall contain, in the compatible brands list, the following (in any order):
— 'mif1' (specified in ISO/IEC 23008-12).

— brand(s) identifying conformance to this document (specified in Clause 10).
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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 shall also carry a compatible brand to identify the MIAF profile to which the file conforms, as
defined in Annex A or external specifications.

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 shall update this index or remove it.

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

7.2.1.4 MetaBox
The petaBox shall be present at the file-level.

NOTE This also means that a file that is primarily a sequence will still have‘at least a primary image item in
the MetaBox (e.g. for printing).

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

7.2.1.5 HandlerBox

The file-level MetaBox shall be identified as carrying-images by carrying in the associated|dandlerBox
the value required by ISO/IEC 23008-12 (which is »pict ).

7.2.1.6 DatalnformationBox and DataReferenceBox

Profjles may limit the use of data references for image items.

7.2.1.7 ItemLocationBox
MIAF image items are constrained as follows:
— tonstruction method Shall be equal to 0 for MIAF image items that are coded image items.

— tonstruction methbd shall be equal to 0 or 1 for MIAF image items that are derived image items.

7.2.1.8 ItemProtectionBox

MIAF imagesitems shall not reference any item protection, i.e. the image data shall be ynprotected.
Thege boxés may be present but shall only be used to define the protection of other data ({mage items
thatprénot MIAF image items, or metadata).

7.2.1.9 ItemInfoBox
Version 0 or 1 of this box is required by ISO/IEC 23008-12.

NOTE The naming of items using the item name field is permitted but not required, hence the item name
can be an empty string.

7.2.1.10 PrimaryltemBox

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

7.2.1.13 ItemDataBox and MediaDataBox

Item bodies of coded image items shall not be present in the ItembpataBox; all body data for coded

images (inc
MediaDataB

The body d
and other 1
presentatio
any other d
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7221 D

Profiles ma

7.2.2.2 Content protection

Content pr
conditional
protected.

7.2.2.3 Mpovie fragments

Movie fragn
shall be sup

7.2.2.4 CodingConstraintsBox

ISO/IEC 23(
7.3 Item

7.3.1 Ger

luding thumbnails) shall be in a MediabataBox. Exif and XMP metadata shall also be

X.

hta for metadata and thumbnail items should precede the item body for theprimary
hrge item bodies in the MediabataBox. The body data needed to decode, understand
hal metadata) and present (e.g. including item derivation) the primary item» should pre
ita in the MediaDataBox.

-level requirements on image sequences and video

hta references

y limit the use of data references for image sequences and video.

y required or explicitly permitted by thi§ document, i.e. all such sequences shall bg

hents as defined in ISO/IEC14496-12 may be used in image sequence and video tracks
ported by the MIAF reader

08-12 mandatés this box for 'pict' tracks; it may also be present for 'vide' tracks.
level requirements on image items

eral

in a

item
(i.e.
cede

dtection (protected sample entries) shall wot be used for sequences that are requlired,

un-

and

[tems and
MetaBox at f

ile level but they shall not affect the decoding or presentation of MIAF image items.

tem properties other than those documented by this document may be present in the

It is recommended that the size of items and properties other than those specified in this document be
minimized. 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 by
this document.

7.3.2 Primary item

The primary item shall be a MIAF master image item.
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When a profile specified in Annex A is listed in the FileTypeBox, there shall be an image item that
conforms to that profile and is among the set of items comprised of the primary item and its alternates.

NOTE Subclause 7.2.2.2 requires that that item 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).

For each profile of this document whose brand is listed in the FileTypeBox, among the set of items
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e item one that uses either a coding format permitted by that profile, or a format defineq

Fecommended size for a MIAF thumbnail image item is 320 pixels in its largest. dimensi

e shall be no greater than a factor of 200 between the total number of pixels‘in a MIA
e item and the next larger MIAF thumbnail image item, or the associated MIAF master
bre is no larger MIAF thumbnail image item.

| MIAF master image items that are not the primary item

er image items that are not the primary item and not required.-for generating the output
ary item may be present, but should be present only if it is expected that the application e
make use of multi-branded files efficiently. It is reconiimended that alternative coding
bsented by a choice of image file in a higher-level contéxt (e.g. the picture element in HTM

er image items representing multiple resolutions-of the same content may be present, b
ent only if it is expected that the application.ehvironment can make use of the multiple
e with multiple master image items representing the same content may be arranged to
rogressive application brand specifiedsin subclause 10.2.

p MIAF auxiliary image items

.1  General auxiliary image items

Constraints provided in‘this subclause are applicable to auxiliary images stored as im:
irt of image sequences or video.

following aux type’values, for images, or aux track type, for tracks, of the auxiliaryTy

(respectively auxfliaryTypeInfoBox) are defined:

urn:mpeg:mpegB:cicp:systems:auxiliary:alpha”foralpharﬂanes

urn:mpeg:mpegB:cicp:systems:auxiliary:depth"fordepthlnap&

F thumbnail
lin clause 9.

on.

F thumbnail
image item

mage of the
nvironment
formats be
L5).

ut should be
resolutions.
conform to

hge items or

peProperty

Othervaluesmaybe-definredinfuture-orderived-speeifications:
NOTE The use of the URN ‘urn:mpeg:hevc:2015:auxid: xxx’ is discouraged and the use of the above codec-

independent URNSs is preferred.

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

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

The following semantics apply to alpha planes:

sample
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value 0 means that the co-located pixel in the master image is transparent (i.e. will'n
ed);

fimum sample value (e.g. 255 for 8-bit sample values) means that the co-located pixel i
image is opaque, i.e. fully covers the background image;

the sanpple values of the alpha plane divided by the maximum value (e.g. by255 for 8-bit sa

provides the multiplier to be used to obtain the intensity for the assaciated master im3

he term “sample value” used above is to be interpreted as “luma’sarhple value” if encoded
a and chroma planes.

rence (respectively track reference) of type 'prem' fromithe masterimage item (respect
be sequence track) to the auxiliary image item (respectively auxiliary image sequence t1
the master image(s) is (are) pre-multiplied by the@lpha value. If the item or track refer
nt, the master image(s) is (are) not pre-multiplied by the alpha value. For further deta
tation of alpha planes, see subclause 6.7.

Item properties

bneral

ng properties shall be supported as defined in the processing models, by the combinati
ader (see subclause 6.6) and,the MIAF renderer (see subclause 6.7):

' configuration,
patial extents,

pect ratio,
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formation,
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il on

bn of

relativ

mirrori

tocatior,

image properties for auxiliary images,
clean aperture,

rotation, and

ng.

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.
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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.

7.3.6.4 Colour information property

All image items, both coded and derived, should be associated with a 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).

The
type

renderer. The MIAF renderer receives a visual context with a colour property, and the o
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Colour property shall be parsed by MIAF readers, including all colour types (on-screen
equal to 'nc1x', constrained and unconstrained ICC profiles), and passed as metadata

F reader with a colour property; the way that a MIAF renderer handles the ¢olotir prop
ppe.

if the colour space of the image is SRGB or sYCC (as in IEC 61966-2-1)-the colour prop

oded image has no associated colour property, the default{property is defined as havj
equal to 'nc1x' with properties as follows:

For YCbCr encoding, sYCC should be assumed as indicated by colour primariesequalto
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For RGB encoding, SRGB should be assumed asindicated by colour primariesequalto ]
:haracteristicsequalto13,matrix_coefﬁcientsequalﬂ)o,and:ﬁﬂj;xange_ﬂagequé

Herived image has no colour informatien, then the default colour information is def
Fation.

Colour information property takes precedence over any colour information in the imag
the property is present, colour-information in the bitstream shall be ignored.

property shall be-supported by the MIAF renderer and may be associated with any imj3

default pixel@spect ratio of an image, in the absence of association with a pixelasps
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havea-pixel aspect ratio of 1:1.
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s document
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7.3.6.6 Pixel information

The pixel information property shall be associated with every image that is displayable (not hidden) and
should be associated with all images, and shall be supported by the MIAF renderer. This information
shall be output by the MIAF reader as metadata and interpreted by the MIAF renderer.

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
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the input image (4:4:4, 4:2:2, 4:2:0, or 4:0:0); the cropping shall select an integer number of samples for
all planes. In effect, this means that:

when the image is 4:0:0 (monochrome) or 4:4:4, there is no restriction;

when the image is 4:2:2, the horizontal cropped offset and width shall be even numbers;

shall be even numbers.

when the image is 4:2:0, both the horizontal and vertical cropped offsets, and heights and widths,

The rotation property may be associated with any image and shall be supported by the MIAF reader.
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the same as the contents of the Content light level sample.entry box described in subcl
the same semantics apply.

stering display colour volume property

ty provides information about the colour primiaries, white point, and mastering lumin|
nt. The contents of this property are exactly the same as the contents of the "Maste
ur volume" sample entry box described‘in subclause 7.4.4.3, and the same semantics ap

7.3.9 Tra
The image g

All transfo
required b

this documg

nsformations and derived items

rid, overlay, and identity derivations shall be supported by the MIAF reader.

mative properties associated with coded and derived images required or conditio
this document shallbe.marked as essential, and shall be from the set that are permitte
nt or the applicable:profile. No other essential transformative property shall be assoc

property may be associated with any image and shall be supported by the MIAE1eader.

video and image sequence tracks, clean aperture is defined to be applied béfore the track matfi

first,
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hally
d by
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expressed by Ex1f (rotatlon mlrrorlng, etc) 1nd1cated in the Ex1f metadata in f11es encoded accordlng

[ions

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.

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.

7.3.11 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 constraints defined here.
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A MIAF player shall process all derived images of the types identified in subclause 7.3.9.

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

— mandatory coded image(s)

— optional identity derivation (subclause 7.3.11.2)

— optional grid (subclause 7.3.11.4)

— opptional identity derivation (subclause 7.3.11.2)

— pptional overlay (subclause 7.3.11.3)

— pptional identity derivation (subclause 7.3.11.2)

7.3.11.2 Identity derived image

Any derived image item of the item type value 'iden' shall not be derived from an image iffem of item
type| value 'iden".

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

7.3.11.3 Overlay derived image
A MIAF file may include overlay images, i.e. deriyed image items with item type value "iov]'.

All inut items to an overlay shall have the\same explicit or default colour information. If the inputs do
not have the default colour informationddentified in subclause 7.3.6.4 then the overlay iterh shall have
explicitly associated colour informatioh. Colour information associated with the overlay item shall be
the dame as the colour information‘of the inputs.

7.3.11.4 Grid derived image

7.3.11.4.1 General
A MIAF file may ificlude grid images, i.e. derived image items with item type value 'grid-’.

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

A M]AFfile may have a grid of 'iden' image items with the limitation that each such idgntity image
item has to refer directly to a coded image.

All input items to a grid shall have the same explicit or default colour information. If the inputs do not
have the default colour information identified in subclause 7.3.6.4 then the grid shall have explicitly
associated colour information. Colour information associated with the grid shall be the same as the
colour information of the inputs.

The input images of a grid image item shall be encoded such that each can be independently decoded
(a concept sometimes referred to as 'system tiles', to distinguish it from any tiling structure defined
within a codec).
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7.3.11.4.2 Grid tile size

The tile size is restricted according to the chroma sampling format of the input images; the crop

ping

shall select an integer number of samples for all planes, and result in an output image that also includes
an integer number of samples for all planes. In effect, this imposes the following constraints on the
horizontal tile offset (i.e. the number of luma samples from the left boundary of the picture to the left
boundary of the tile), the vertical tile offset (i.e. the number of luma samples from the top boundary of

the picture to the top boundary of the tile), the tile width, the tile height, the output image width,
the output image height:

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

and

— when tile images are in the 4:2:2 chroma sampling format, the horizontal tile offsets and widths,

and the|output width, shall be even numbers;

— when the images are in the 4:2:0 chroma sampling format, both the horizontal andvertica] tile

offsets ond widths and heights, and the output width and height, shall be even numbérs.

Any grid impge in a MIAF file shall also conform to the following constraints (see Figure 2 for definit
A tile here fneans the output of the coding system that delivers an independent,image as input t
grid, and is fistinct from any tile constructions within the coding layer.

— The tille width shall be greater than or equal to 64, and should be amultiple of 64.
— The tille height shall be greater than or equal to 64, and should be a multiple of 64.

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

Grid width

X
O
C)\\ tile tile_height

Grid height Output he

N

v

<

tile_width

v

A

Output width

Figure 2 — Tile structure for a grid image

18 © ISO/IEC 2019 - All rights res

ion).
the

ight

erved


https://iecnorm.com/api/?name=785dbec7b449170b0ebff124bfd7c1f1

ISO/IEC 23000-22:2019(E)

7.3.12 Image grouping

7.3.12.1 General

A MIAF file may include a GroupsListBox containing entity groups of items with the following
constraints.

A MIAF reader shall process all the following groupings: alternative images (as defined in
ISO/IEC 14496-12), stereo image (as defined in ISO/IEC 23008-12), and equivalent entities (as defined
in ISO/IEC 23008-12).

7.3.12.2 Alternative images

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 ifniage from the set of
images it is capable of decoding.

Exarpples of alternative images are:
— (ifferent bit depth;

— (lifferent resolution;

— (ifferent codec profile.

NOTE Subclause 7.3.4 constrains alternative codings.

7.3.12.3 Stereo image

Ster¢o images may be supported; if not supported, or if a monoscopic image is desired (e.g. for printing),
the grimary 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 and video. Examples are burst, animations, "living images".

The poding format of thewvideo track(s) and any image sequence track(s) shall be one that is permitted
by one of the MIAF profiles with a brand listed in the FileTypeBox. Metadata tracks may be|present.

7.4.2 Track@eference types

A MIAF reader shall process the following track reference types:

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

— alpha and depth auxiliary sequences, 'aux1' (as documented in ISO/IEC 23008-12);

— metadata, 'cdsc' (as documented in ISO/IEC 14496-12), though there is no requirement on
processing the metadata.

Thumbnail or auxiliary sequences shall conform either to the requirements of the same MIAF codec
profile as the MIAF image sequence or video to which it is linked, or to the requirements of a format
defined in clause 9.
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7.4.3 Video track-level requirements

Those visual tracks that are related to the primaryItem or to an item related to the pPrimaryItem can
have a visual width and height recorded in the TrackHeaderBox that is different from the visual size of
the primary item.

The use of the matrix field of the TrackHeaderBox shall represent only no transformation (identity
matrix), or vertical or horizontal mirroring and/or rotations of 90°, 180° or 270°.

7.4.4 Video track sample entry boxes

7441 Qi

TheCleanAI

'opping
ertureBox may be used for cropping and shall be supported by the MIAF reader.

7.4.4.2 Content light level

7.4.4.2.1

This box m3
VisualSamp
SEI messag
in which zel

NOTE T

7.4.4.2.2

class Cont

Definition

y be used to provide information about the light level in the confent and may be presen
| eEntry. [tis functionally equivalent to, and described in, the-Content light level inform
b in Rec. ITU-T H.265 | ISO/IEC 23008-2, with the additionsthat the provisions of CTA-8
o in some cases codes an unknown value, may be used.

his is a Box, not a Ful1Box (similar to PixelAspectRatieBox).

Syntax

bntLightLevelBox extends Box ('clli') {

unsigne@l int (16) max content light levely
unsigne@l int (16) max pic average light level;
}
7.4.4.3 stering display colourvolume

7.4.4.3.1

efinition

This box mfiy be used-fa-provide information about the colour primaries, white point, and mastg
luminance ip the content and may be presentin a visualsampleEntry. Itis functionally equivalent to
described in, the mastering display colour volume SEI message in Rec. ITU-T H.265 | ISO/IEC 230
with the additien’ that the provisions of CTA-861-G, in which zero in some cases codes an unkr

tina
ition
b1-G,

ring

and
D8-2,
own

value, may beised.

NOTE This is a Box, not a Ful1Box (similar to PixelAspectRatioBox).

7.4.43.2 Syntax

class MasteringDisplayColourVolumeBox extends Box ('mdcv') {

for (c = 0; c<3; c++) {

unsigned int (16) display primaries x;

unsigned int (16) display primaries y;
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unsigned int (16) white point x;
unsigned int (16) white point y;
unsigned int (32) max display mastering luminance;
unsigned int(32) min display mastering luminance;

}

7.4.5 Audio track-level requirements

An 3qudio track may be present if a picture or video track is present; the audio track may have
alterjnatives. 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:

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

— |f uncompressed audio is chosen, it shall be mono or stereo audio afid-shall conform t¢ the format
twos' as defined in Rec. ITU-T T.802 | ISO/IEC 15444-3.

— Jf AAC is chosen, then:

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

—  When using HE-AAC and HE-AACv2 bitstreanis, explicit backwards compatible sighalling shall
be used to indicate the use of the spectral\bandwidth replication (SBR) and parametric stereo
(PS) coding tools.

— AAC shall not exceed two audio channels.

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

7.4.6 Auxiliary video track-levélrequirements

Whepn alpha planes are used;-the constraints specified in subclause 7.3.5.2 apply; and for eyery sample
of the master image sequence or video track, there shall be a sample of the alpha plane trgck with the
sam¢ composition time, The width and height of the decoded alpha plane pictures shall be the same as
the width and height 0fthe pictures of the associated video track, respectively.

7.5 | Association of image items and tracks

Whepn a picture or video track is present, its relationship to the primary item should be ipdicated. In
partjcular,the entity groups 'altr' or 'eqiv' as documented in ISO/IEC 14496-12 or ISO/IEC 23008-12
shouldbé used.

When the 'eqiv' entity group is used, the matching 'eqiv' sample group is used to indicate the
equivalent sample, as documented in [SO/IEC 23008-12.

7.6 Metadata

A MIAF file may include the following metadata types, associated with the items present in the file-level
MetaBox, Or present in the MetaBox at track level for tracks, stored as specified in ISO/IEC 23008-12:

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

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

8 Shared conditions and requirements

8.1 General

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

8.2 Self-¢ontainment

8.2.1 Img3ge items

The body ddta for all image and metadata items required, conditionally required, 'or explicitly permjtted
under this fprmat shall be carried in either the TtembataBox or a MediaDataBex:

MIAF imag¢ items shall use data reference index==0, i.e. the imageldata shall be contained in the
same file as|the MetaBox.

8.2.2 Img3ge sequences and video

External dafa references in the patareferenceBox shall not be used for image sequences or videos|that
are requirefd, conditionally required, or explicitly permitted by this document, i.e. those sequerces/
videos shall be self-contained.

8.3 Single-layer

Among the|primary item and its alternates, there is an image item that is a coded image item not
requiring decoding of multiple layers oria derived image item directly and indirectly referring tofonly
such coded jmage items that do not réquire decoding of multiple layers.

A MIAF reagler may ignore all enhancement layers of images if they are present in a MIAF file. Sugport
for the layer selection propertjtis not required.

8.4 Grid{limit

When an overlay of grid derived image item is the primary item or in an alternate group that|also
contains the priniary item, if the sum of the pixel counts of the input images of the derived image |item
exceeds 128 000-000 pixels there shall be an alternate such image of the same type (i.e. overlay or grid)
in the samelgroup, or thumhnail, 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 thumbnail that is less than 128 000 000 pixels, and the next larger alternative.

8.5 Single-track

For any type of track (video, audio, image sequence, metadata, etc.), there shall either be exactly one
track of that type notidentified 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.
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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.

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:

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

— themedia rate shall take either a value greater than 0 and up to and including 1 (fogward 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
bame media time-range;

— Jfan editlist is used to specify reverse playback (a negative media raté) of some medid, there shall
be a sync sample (as defined by I[SO/IEC 14496-12) at least every 4 franies, or more often.

NOTE1 Audio playback of any form is not mandatory, including audio playback at rates other thpn 1 (normal
forwhrd play).

NOTE 2 A pair of edits can be used to indicate that the media be played forwards from beginninjg to end, and
thenfin reverse end to beginning, all possibly looped.

NOTE 3 In accordance with ISO/IEC 14496-15, sync samples are followed, in decoding order, pnly by such
samplles that can be decoded correctly when the decoding s Started from the sync sample.

8.7 | Matched-duration
If myltiple tracks are present in the file, they shall have the same duration, and edit lists maly be needed
to adhieve this.

9 Profile-independent image item and sequence coding
The |PEG format as documentéd in ISO/IEC 23008-12

— shall be supporteddy the MIAF reader for image items;

— $hould be supported by a MIAF reader for video and image sequence tracks.

10 Brands-and file extensions

10.1 ‘General

Files conforming to the general restrictions in clause 7 shall include the brand 'miaf' in the compatible
brands in the FileTypeBox. Under this brand, a FreespaceBox as defined in ISO/IEC 14496-12 may be
present as permitted by that specification, including at top level. It is recommended that the use of
FreeSpaceBoxes be minimized in files that are expected to be transmitted over networks.

This clause specifies MIAF application brands that may be indicated in FileTypeBox in addition to MIAF
profiles to indicate that the file conforms to some additional constraints.

A MIAF file shall use the filename extensions specified by HEIF to identify the presence of specificimage
coding formats, as summarized in Table 2.
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Table 2 — Informative summary of filename extensions

Coding format

Extension—single image

Extension—sequence

HEVC .heic or .hif .heics or .hif
AVC .avci .avces
Any .heif or .hif .heifs of .hif

When a MIAF file also conforms to the constraints of any codec-specific brands specified in
[SO/IEC 23008-12, the MIAF file should carry those codec-specific brands in the FileTypeBox.

10.2 Prog

This applicg
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a MIAF play
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essive application brand

tion brand enables players to decode and render a MIAF image file progressively‘whilg
ed. The constraints of this application brand are such that progressive imagerefinemg
hen rendering image items in the order that they appear in the file.

e of the progressive MIAF application brand indication ('MiPr') in the ®ileTypeBox en:
er to operate in either or both of the following ways:

HTTP GET request for the byte range of the first 128 000 bytesya’ MIAF player receivj

least t

file-level MetaBox, and a thumbnail image item of the primary+tem. The MIAF player

display[the thumbnail image item as a preview of the primary item, while the remaining file is b

downl
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the Med
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Progregsive refinement refers to displaying the image coutent of a file in successive steps v

ding the file, where each step improves the perceived image quality over that of the prey
replaces the image content of the previous.step in the same displaying window. W
LF player receives a progressive MIAF file gradually, progressive refinement is obtaine
ng the decoded entities of the alternate group containing the primary item successive
br of the entities within the file.
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'MiPr' in t:Le compatible brands in the rileTgpeBox specifies that a file conforming to 'miaf' bfand
also conformns to the following constraints:

FaBox shall follow the rileliypeBox. There shall be no intervening boxes between
eBox and the MetaBox except at most one BoxFileIndexBox.

iaDataBox shall noteccur before the MetaBox.

one top-level preespaceBox is allowed, which, if present, shall be between the MetaBos
| aDataBox. There shall be no other top-level FreespaceBox in the file.

mary image item conforms to a MIAF profile.

5 at least one MIAF thumbnail image item present for the primary image item and the c

the

and

bded

thé thumbnail image items precede in file order the coded data for the primary item.

The maximum number of bytes from the beginning of the file to the last byte of the coded data for at

least one of the thumbnail images of the primary item, or the primary item itself, is 128 000 bytes.

NOTE
the byte

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

count limit above.

When the primary item is included in an alternate group, the data needed for reconstructing entities

in the alternate group shall have an order within the file that results into perceived progressive
refinement when the MIAF player displays the decoded entities of the alternate group successively,
in the order of the entities within the file, on the same displaying window, scaled to the same spatial
resolution.
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