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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC]TC 1.

The procedllfres used to develop this document and those intended for its further maintenance¢ are
described i the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fof the
different types of ISO documents should be noted. This document was drafted in accordancé with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention ig drawn to the possibility that some of the elements of this document may be the subjdct of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Detalls of
any patent fights identified during the development of the document will be jn the Introduction arld/or
on the ISO lIst of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and doe§ not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms|and
expressiong related to conformity assessment, as well as ififormation about ISO's adherence tg the
World Trad¢ Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the folloying
URL: www.]so.org/iso/foreword.html.

The commiftee responsible for this document is ISOAEC JTC 1, Information technology, SC 29, Coding of
audio, pictufe, multimedia and hypermedia information.

Alist of all parts in the ISO/IEC 23008 series-can be found on the ISO website.
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Introduction

The Image File Format is designed to enable the interchange of images and image sequences, as well as
their associated metadata. It forms part of a family of specifications that are box-structured and is built
using tools defined in the ISO base media file format. This document specifies both structural brands
that can be used with any codec and brands specific to High Efficiency Video Coding (HEVC). The file
format specified in this document is referred to as the High Efficiency Image File Format (HEIF). When
the requirements of the HEVC-specific brands are obeyed, the file format can be referred to as the HEVC
Image File Format.

© ISO/IEC 2017 - All rights reserved vii
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Information technology — High efficiency coding and
media delivery in heterogeneous environments —

Part 12:

Image File Format

1 Bcope

The formats defined in this document enable the interchange, editing, and display of images, as well as
the darriage of metadata associated with those images.

The [mage File Format builds on tools defined in ISO/IEC 14496-12 to define an interoperable storage
format for a single image, a collection of images, and sequences of images)

This| document specifies brands for the storage of images and infage sequences conforming to High
Effigiency Video Coding (HEVC).

NOTE The storage of HEVC video sequences is out of scope and ishandled by ISO/IEC 14496-15
This|format defines normative structures used to contain metadata, how to link that metadata to the
images, and defines how metadata of certain forms isycarried.

2 Normative references

The [following documents are referred toiin the text in such a way that some or all of their content
consftitutes requirements of this documient. For dated references, only the edition cited ppplies. For
undgted references, the latest editionof the referenced document (including any amendments) applies.
ISO/[EC 10918-1:1994, Informatibn technology Digital compression and coding of continudus-tone still
images — Part 1: Requirements.and guidelines

ISO/IEC 14496-10, Information technology — Coding of audio-visual objects — Part 10: Advanced
Videp Coding

ISO/[EC 14496-12:2015, Information technology — Coding of audio-visual objects — Part {2: ISO base
media file format

ISO/JIEC 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
[SO/YEE€—23008-2-2615,—Informutiom—techmotogy —High—effictency —coding—umd—mmedia- delivery in
heterogeneous environments — Part 2: High efficiency video coding

3 Terms, definitions and abbreviated terms

3.1

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 14496-12 and the
following apply.

For the purposes of Annex B and Annex E, the terms, definitions, and abbreviated terms specified in

1S0/

IEC 14496-15 apply.

© ISO/IEC 2017 - All rights reserved
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— 1SO Onl

3.1.1
alternate g

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

ine browsing platform: available at http://www.iso.org/obp

roup

group of entities (3.1.10) that are alternatives to each other and out of which only one should be selected

for processi

3.1.2
associated
image item (

3.1.3

ng

image item
3.1.17) thatis associated with the item property (3.1.26) through the TtemPropertied

auxiliary ilnage

image (3.1.1
transparen

3.14
coded imag
coded repre

3.1.5
coded imag
item (3.1.25

3.1.6

crop-rotatg
derived ima
properties (|

3.1.7
derived im|
representat

3.1.8
derived im
item (3.1.25

3.19
descriptive
item proper

3.1.10
entity
item or tra

3.1.11

5) that may not be intended to be displayed but provides supplemental inférmation, su
y data, complementing a respective master image (3.1.27)

e
sentation of an image (3.1.15)

e item
) whose data is a coded image (3.1.4)

e-mirror derived image item
je item (3.1.8) of type 'iden' that is noti@associated with any other types of essential
B.1.11) than 'irot"', 'clap',and '"imir"'

hge
ion of an image (3.1.15) as an operation (3.1.31) on other images

pge item
) whose data is a derived image (3.1.7)

item property
ly (3.1.26)that describes rather than transforms the associated item

Box

th as

item

essential item property
item property (3.1.26) that readers are required to process

3.1.12
HEVC imag

e item

image item (3.1.17) of type "hvcl' or '1hvl'

3.1.13

hidden image
image (3.1.15) that is not intended to be displayed
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3.1.14
hidden sample
sample that is not intended to be displayed

3.1.15
image

2:2017(E)

one or more arrays of pixels of different colour components described by an image item (3.1.17) or a sample

3.1.16
image collection
set of images (3.1.15) stored as items (3.1.25) of a single file according to this specification

vectprs) of images (3.1.15) othef-than the current image

3.1.23

intra coding
codipg of an image~34.15) that may use intra prediction (3.1.24) and does not use intd
(3.1.2)

3.1.24
intra prediction

iction derived in a manner that is dependent on data elements (e.g. sample values

hich images

1.8)

or motion

r prediction

precli;tion derived from only data elements (e.g. sample values) of the same decoded image

3.1.
item

data that does not require timed processing, as opposed to sample data, and is described by the boxes

contained in a MetaBox

3.1.26
item property

descriptive or transformative information about an item (3.1.25) as stored in the item properties array

3.1.27
master image
image that is stored as an item (3.1.25) and is not an auxiliary image (3.1.3) or a thumbnail im

© ISO/IEC 2017 - All rights reserved
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3.1.28

master image sequence

sequence of images that is stored as an image sequence track (3.1.20) and is not an auxiliary image (3.1.3)
sequence or a thumbnail image sequence (3.1.19)

3.1.29
metadata item
item (3.1.25) containing metadata that may for example describe an image item (3.1.17)

Note 1 to entry: ISO/IEC 14496-12 uses the terms item and metadata item interchangeably to refer to an item of
any type. This document overrides the metadata item definition of the ISO base media file format.

3.1.30
non-essentiial item property
item property (3.1.26) that readers are allowed to ignore

3.1.31

operation
for a derived image item (3.1.8), manipulation, identified by the item type, that produces a reconstrycted
image (3.1.34) from a set of input images (3.1.21)

3.1.32
output imajge
image (3.1.Jl15) that results when the reconstructed image (3.1.34))0of the image item (3.1.1Y) is
transformegl according to the transformative item properties (3.1.39).of the image item (3.1.17)

3.1.33
pre-derivefl coded image
coded imagg (3.1.4) that has been derived from one or moté -other images

3.1.34
reconstrudted image
image (3.1.15) that results when the coded image-item (3.1.5) is decoded or when the operation (3.1.31)
of the derivgd image item (3.1.8), if any, is applied

3.1.35
reference image
image (3.1.15) that may be used as & veference for inter prediction (3.1.22) of another image

alge item
image item |(3.1.17) referred to by the 'dimg"' item reference from the derived image item (3.1.8) or
from anoth¢r derived imnage item that is a source image item for the derived image item

Note 1 to entfy: In other words, an image item is a source image item for a derived image item when it is reqpiired
for deriving the output image of the derived image item.

Note 2 to entys ofinition of the source image item is recursive: an image item is 3 source image itemlfor a
particular derived image item, when the output image of the image item is used as an input image for any derived
image item in the 'dimg'-item-reference-linked chain of derived image items ending at that particular derived
image item, inclusive.

3.1.37
thumbnail image
smaller-resolution representation of an image (3.1.15)

3.1.38

time-parallel sample

sample in the reference track that has the same or, when a sample with the same decoding time is
not available, the closest preceding decoding time relative to that of the particular sample in the
particular track

4 © ISO/IEC 2017 - All rights reserved
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3.1.39
transformative item property
item property (3.1.26) that transforms the reconstructed representation of the item content

Note 1 to entry: A transformative item property may, for example, specify rotation by 90°, 180°, or 270° of a
reconstructed image of an image item.

3.2 Abbreviated terms

ASCII American Standard Code for Information Interchange
AVC Advanced Video Coding

DCF Design rule for Camera File system

Exif Exchangeable Image File Format

HDR| High Dynamic Range

HEIH High Efficiency Image File Format

HEV(L High Efficiency Video Coding

MD5 Message Digest algorithm 5

MIME Multi-purpose Internet Mail Extensions
NAL Network Abstraction Layer

PPS Picture Parameter Set

RBSP Raw Byte Sequence Payload

SEI Supplemental Enhancemeft Information
SPS Sequence Parameter Set

TIFE Tagged Image File Format

URN Uniform Résource Name

UTF18 Universal Character Set Transformation Format — 8-bit
VCL Video Coding Layer

VPS Video Parameter Set

XM Extensible MarkupLanguage

XMP Extensible Metadata Platform

4 Overview
The Image File Format specifies the following two forms of storage:

a) the storage of a single coded image or a collection of independently coded images, possibly with
derived images;

b) the storage of image sequences, which can be indicated to be displayed as a timed sequence or by
other means, such as a gallery of images, and in which the coded images may be dependent on other
coded images in the same sequence.

© ISO/IEC 2017 - All rights reserved 5
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A file may use both structures and may also use the structures of the ISO base media file format,
enabling a single file to be constructed to meet a variety of needs (e.g. a single image for printing and a
record of the image burst that was used to synthesize that image).

In general, the single image support is used for simpler cases, particularly when neither timing nor
coding dependency is required. If advisory timing or other tools from the ISO base media file format
available for tracks are needed (e.g. sample grouping), or images have been coded with inter prediction,
then the second approach is needed.

Brands are defined in order to specify what is required to be present in the file, and what reader support
is required to decode under that brand (including support for features that are optional for writers).
External spgcifications may atso defime brands; wiich mmay fmpose additiomat constraimts om tire fites or
the readers| The brands with which a file is compatible are recorded in the file in the usual way\ysing
the FileTypeBox (' ftyp"').

This documfent is organized as follows.

Clause 5 spgcifies general requirements on files and file readers conforming to the Ingage File Format.

Clause 6 specifies the file structures for the storage of a single image arid, an image collegtion.
Additionally, general requirements that shall be supported in all files using{the Image File Formdt for
the storage |of a single image or an image collection are specified.

Clause 7 specifies the file structures for the storage of image. sequences. Additionally, gemeral
requiremenits that shall be supported in all files using the Image File Format for the storage of inage
sequences dre specified.

Clause 8 specifies the metadata structures for a single imagé, an image collection, and image sequences.

Clause 9 specifies enhancements to the ISO base media’file format (ISO/IEC 14496-12) and mdy be
moved into [that specification in the future. Clauses 6/7 and 8 include particular subclauses of Clajise 9
by referenc¢ into their specifications.

Clause 10 gpecifies structural brands for a sifgle image and an image collection, as well as inage
sequences. Requirements on both files and file readers are specified.

Annex A spkcifies the format for storing Exif, XMP, and MPEG-7 metadata in files conforming t¢ the
Image File Format. Storage of ExifXMP, or MPEG-7 metadata in files conforming to the Image File
Format shall conform to the specifications of Annex A.

[Annex B specifies the form@t for encapsulating HEVC-coded images, image collections, and image
sequences gccording to the)Image File Format.| Annex B also specifies HEVC-specific brands for a
single image and an image’collection as well as image sequences. Requirements on both files and file
readers are|specified:Storage of HEVC-coded images, image collections, and image sequences inffiles
conforming|to the lmage File Format shall conform to the specifications of Annex B.

g Annex D spe01fy the MIME type registration for a smgle image or an image collection{ and
image sequénces ! al 3 spec eused
for files conformlng to the HEVC spec1f1c Image Flle Format brands the MIME types shall conform the
specifications of Annex C and Annex D for a single image or an image collection, and image sequences,
respectively.

Annex E specifies the format for encapsulating AVC-coded images, image collections, and image
sequences according to the Image File Format. Storage of AVC-coded images, image collections, and
image sequences in files conforming to the Image File Format shall conform to the specifications of
Annex E. Annex F and Annex G specify the MIME type registration for a single image or an image
collection, and image sequences, respectively, for the AVC-specific brands. When MIME types are used
for files conforming to the AVC-specific Image File Format brands, the MIME types shall conform the
specifications of Annex F and Annex G for a single image or an image collection, and image sequences,
respectively.

6 © ISO/IEC 2017 - All rights reserved
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Annex H specifies the format for encapsulating JPEG-coded images, image collections, and image
sequences according to the Image File Format. Storage of JPEG-coded images, image collections, and
image sequences in files conforming to the Image File Format shall conform to the specifications of
Annex H.

[Annex I contains guidelines on defining new image formats and brands.

[Annex ] contains informative examples of single image and image collection file structures conforming
to the Image File Format.

Annex K provides guidelines for a player operation for progressive refinement and file structures

ling nroareccive refinemont
ena
TS ProgTreooTy T

TTIrrerrrerres

Thrdughout this document, statements appearing with the preamble "NOTE" are infermative and are
not gn integral part of this specification.

5 (General requirements

5.1 | General requirements on files

All flles shall conform to the definitions for an object-structured.file as defined in ISO{IEC 14496-
12:2p15, Clause 4.

5.2 | General requirements on readers
The following are the requirements for all readers cenferming to this document.

1) They shall be able to parse object-structured-files formatted according to the definifions for an
bbject-structured file as defined in Claused,of the ISO base media file format.

2) They shall parse the FileTypeBox dnd confirm that one or more brands that they support are
ncluded in the list of compatible br@nds. If there are no such brands, the reader should terminate
barsing of the file.

3) They shall be able to recognize and discard boxes that are not required to be supportdd under the
bpecification identified py~the brand(s) under which they are operating.

5.3 | Multi-purpose files

Filed may be identified as compatible with other standards (using brands) than those deflined in this
docyment.

NOTE Avfile identified as compatible with other standards (using brands) contains the boxes|specified by
thos¢ staprdards.

5.4 —Other boxes

In addition to the required boxes (and their required content), other boxes from the ISO base media file
format, or other box-structured specifications, may be included as needed.

6 Single image and image collection

6.1 General

Images can be stored as items using the support for untimed data storage, called the MetaBox for
historical reasons, in the ISO base media file format. A file may contain any number of image items.

© ISO/IEC 2017 - All rights reserved 7
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Clause 6 specifies requirements for all files using the Image File Format for the storage of a single image
or image collection. In other words, when a brand specified in 10.2 is among the compatible brands of a
file, the requirements specified in Clause 6 shall be obeyed.

6.2 Derivation from the ISO base media file format

A MetaBox ('meta'), as specified in ISO/IEC 14496-12, is required at file level. That MetaBox
shall contain the boxes specified to be mandatorily present by ISO/IEC 14496-12. Additional
requirements for the boxes contained in the file-level MetaBox are specified in this document. The
MetaBox containing image items and the metadata items related to the image items for the brands
specified in this document shall be included in the file-level Met aRox and shall not be included in any
AdditionglMetadataContainerBox. The file-level MetaBox shall identify as its primary iten an
item that is p coded image or a derived image item. The primary item should be displayed whenio gther
informatior] is available on the preferred displaying method of the image collection. It is recommehded
not to have p thumbnail image or an auxiliary image as a primary item.

The handlef type for the MetaBox shall be "pict'.

All three construction methods specified for the ITtemLocationBox (by file offset, by offset intp the
local ItemPataBox, and by offset into the data of another item) are permitted by this document, but
brands may|restrict this. Similarly, the DataRe ferenceBox may indicate'the same or another fil¢, but
derived spelcifications may restrict this also. The location for storing the‘items is specified in th¢ ISO
base medialfile format. For example, a MediaDataBox ('mdat ') maybe used as a general contginer
for the itemp referenced from the TtemLocationBox.

NOTE By using extents, images can be interleaved with eachcother or other data, and progressive digplay
may be possipble.

9.2,9.3, and 9.4 are included in Clause 6 by reference.

6.3 Derivation of an output image of an image item
The reconsfructed image of an image item is.derived as follows:

— if the image item contains a coded image, the coded image is decoded and the reconstructed inage
is the ofitput of the decoding procéss;

— otherwjse (the image item, is a derived image item), the operation of the derived image itgm is
applied|to the input images:of the derived image item to form the reconstructed image.

The output jmage of an image item is derived from the reconstructed image of the image item as follows:

— if the image itemivhas no transformative item properties, the output image is identical tq the
reconsfructed\mage;

— otherwjse(the image item has transformative item properties), the following applies: A sequence
of tran.mum_mmmm&mmmw i ies | i ive ies of

the image item and any set of the non-essential transformative item properties of the image item.
That sequence of transformative item properties is applied, in the order of their appearance in
the TtemPropertyAssociation for the image item, to the reconstructed image to obtain the
output image.

NOTE When an image item has non-essential transformative item properties, the pixel values of the output
image might depend on the reader's capability and/or choice of applying the non-essential transformative item
properties.
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6.4 Roles of images

6.4.1 General

Images may be assigned different roles or purposes as specified in the following subclauses. The role or
the purpose is independent of whether the image is represented by a coded image or a derived image, or
how the image is coded or transformed (by a transformative item property).

In this document, the role of an image can be indicated with a qualifier, such as hidden, or thumbnail,
in front of the term image, e.g. hidden image, or thumbnail image. When referring to an image item that
contains an image with a specific role, the role qualifier can precede the term image item, e.g. hidden
image item, or thumbnail image item.

Many of the roles specified below are not mutually exclusive. Consequently, the same.image may have
multfiple roles.

NOTE One example is of an image with multiple roles is a hidden auxiliary imaget

6.4.2 Hidden images

A hidlden image item has (flags & 1) equalto 1inits ITtemInfo&ntry, as specified in 9.2. Readers
should not display a hidden image item.

NOTE A hidden image item can be, for example, an image item\that is used as an input image for a derived
image item but is never intended to be displayed itself.

The primary item shall not be a hidden image item.

Any [entity group of type 'altr' that includes ,image items, shall either include only hidden items or
only|non-hidden items (i.e. a group of this type cannot contain a mix of hidden and non-hidden items).

6.4.3 Cover image

For 3 collection of images carried as.items in a MetaBox, the primary item of the MetaBdx should be
displayed when no other informatien is available on the preference to display a collection of images.

6.4.4 Thumbnail images

A thyimbnail image is assmaller-resolution representation of a master image. The thumbnajl image and
the master image are.linked using a reference type 'thmb' from the thumbnail image td the master
image. A thumbnail<image shall not be linked to another thumbnail image with the 'thmb' item
refefence.

6.4.3 Auxiliary images

Auxiliary images are images, which are not thumbnail images, related to a master image. [An example
of an auxiliary image is an alpha plane, specifying transparency information, for the master image. The
auxiliary image and the master image are linked using an item reference of 'aux1' from the auxiliary
image to the master image.

NOTE The type of auxiliary image is identified as defined in 6.5.8.

6.4.6 Master images

A master image is an image that is not an auxiliary image or a thumbnail image. Auxiliary images and
thumbnail images are associated with master images through item references. A master image typically
represents a full-resolution displayable image, whereas a thumbnail image is a smaller-resolution
representation of the master image and only intended to be displayed on specific occasions and an
auxiliary image is typically not intended to be displayed.
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6.4.7 Pre-derived coded images

If a coded image has been derived from others, for example, a composite HDR image derived from
exposure-bracketed individual images, then it shall be linked to those images by item references of
type 'base' from the coded image to all images it derives from. An image item including a 'base’

item reference is referred to as a pre-derived coded image.

NOTE
described.

6.4.8 Multi-layer images

In this version of this document, the exact derivation process used to produce the image is not

Some codin
an image is
base layer, g
such as spa
view, which

It is possib

partitioned into several layers. A basic version of the image can be obtained by deeodin
nd each enhancement layer improves the basic version with respect to one ormtare asp
Fial resolution and bit depth. In another example, an enhancement layer provides a se
can be used in stereoscopic displaying.

e to specify several image items from the same multi-layer coded’ data representi

b formats allow coding of images in a multi-layer manner, where the coded data represetlxting

o the
ects,
cond

g an
e each image item represents a different subset of the layers. Only'one occurrence Z)l‘ the

image, whe

coded data[is needed in a file, while the same layer can be included in séyveéral image items by ysing
extents.

Each layer ih a multi-layer image is associated with layer identifier different from the layer identifigrs of
the other layers of the image. The assignment of layer identifiers is\$pecific to the image coding fofmat
or the mappging of the image coding format to this specification

The decoding of a multi-layer image item may result into ené.or more reconstructed images.

NOTE1 Fg¢r example, when a multi-layer image contains. two views, a decoder is typically specified to dgcode
and return the decoded images of both the views.

When the decoding of a multi-layer image item-results into more than one reconstructed images, a
LayerSel¢ctorProperty item property shall be present for the image item.

NOTE 2  The layer given in the LayerSelectorProperty item property chooses the reconstructed image

from the set pfreconstructed images obtainied as the result of decoding the image item. The chosen reconstryicted
image might|not be presented as is bt ,;might undergo further transformation (for example, cropping) before
actually beinfg presented.

Some coding formats allow the use of decoded images of another bitstream as references for predictign. In
such cases, there shall be an.item reference of type 'exbl' from a scalably coded image item to the image
item that is first decoded-and then used as reference in the decoding of the scalably coded image iten.

6.5 Image properties

6.5.1 General

6.5 specifies item properties that can be used to describe image items or to affect the output image
generation as specified in 6.3. This includes properties based on metadata already defined in
ISO/IEC 14496-12, such as colour information and pixel aspect ratio, as well as properties specified in
this document, such as spatial extents of image items.

Properties are ordered. Transformative properties apply to the image with preceding transformations
applied.

The semantics of the descriptive properties specified in 6.5 are specified for the image before the
transformations, if any, are applied. Readers shall allow and ignore descriptive properties following
the first transformative or unrecognized property, whichever is earlier, in the sequence associating
properties with an item.
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Writers should arrange the descriptive properties specified in 6.5 prior to any other properties in the
sequence associating properties with an item.

Descriptive properties are non-essential, unless stated otherwise in their specification.
NOTE Each property descriptor definition below specifies whether the property is mandatory, i.e. whether

the property is required to be present in the file. Note that when a property is mandatory, it might or might not
be essential.

6.5.2 Decoder configuration and initialization

Box fype: Specified by the mapping of the image coding format to thisqdpcument
Property type: Descriptive item property

Contlainer: ItemPropertyContainerBox

Manfatory (per item): Specified by the mapping of the image codingformat to this dpcument
Quantity (per item): Specified by the mapping of the image coding format to this dpcument

Thetle may be zero or more properties associated with a coded imagé.item that are specific o the image
codipg format used by that item, that configure the decoder.

NOTE Decoder configuration properties are essential, since they are required to initialize decofders.
6.5.3 Image spatial extents

6.5.3.1 Definition

Box fype: "ispe'

Property type: Descriptive’item property
Contlainer: ItemPropertyContainerBox
Manfatory (per item): Yes

Quantity (per item): One

The [ImageSpatialExtentsProperty documents the width and height of the assoclated image
item| Every image\item shall be associated with one property of this type, prior to the asso¢iation of all
tranpformative{properties.

6.5.3.2, \ Syntax

alignmedt8) CTIaSS IMa0CSParlalEXtENtSPTOpPert

extends ItemFullProperty('ispe', version = 0, flags = 0) {
unsigned int (32) image width;
unsigned int (32) image height;

}

6.5.3.3 Semantics
image width specifies the width of the reconstructed image in pixels, as specified in 6.5.3.1.

image height specifies the height of the reconstructed image in pixels, as specified in 6.5.3.1.

© ISO/IEC 2017 - All rights reserved 11
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6.5.4 Pixel aspectratio

6.5.4.1 Definition

Box type: 'pasp'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): No

Quantity (pgr item): At most one

6.5.4.2 Syntax

The pixel |aspect ratio 'pasp' descriptive item property has the samé\-syntax as| the
PixelAsp¢ctRatioBox as defined in ISO/IEC 14496-12.

6.5.4.3 Se¢mantics

The semantfics of the syntax elements within the pixel aspect ratio 'pasp' descriptive item property

are the sanje as those specified for the syntax elements of PixeMspectRatioBox as defingd in

ISO/IEC 144

96-12.

6.5.5 Colpur information

6.5.5.1 Definition

Box type: 'colr'

Property type: Descriptive itemiproperty
Container: ItemPropertyContainerBox
Mandatory [per item): No

Quantity (ppr item): Afmost one

6.5.5.2 Syntax

The colouf information 'colr' descriptive item property has the same syntax as| the
ColourInformationBox as defined in ISO/IEC 14496-12.
6-5-5.3 S lllallt;l.)

The semantics of the syntax elements within colour information 'colr' descriptive item property
are the same as those specified for the syntax elements of ColourInformationBox as defined in
ISO/IEC 14496-12.

12
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6.5.6 Pixel information

6.5.6.1 Definition

2:2017(E)

Box type: "pixi'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): No

Quantity (per item): At most one

The pixelInformationProperty descriptive item property indicates the numbef and

coloyir components in the reconstructed image of the associated image item.

6.5.6.2 Syntax

alig
exte

}

ned (8) class PixelInformationProperty

nds ItemFullProperty('pixi', version = 0, flags = 0) {
unsigned int (8) num channels;

for (i=0; i<num channels; i++) {

unsigned int (8) bits per channel;

}

6.5.6.3 Semantics

bit depth of

num| channels: This field signals the number of\channels by each pixel of the reconstructed image of
the gssociated image item.

bitg per channel: This field indicates‘the bits per channel for the pixels of the refonstructed
image of the associated image item.

6.5.7 Relative location

6.5.7.1 Definition

Box fype: 'rloc'

Property type: Descriptive item property

Contlainer: ItemPropertyContainerBox

Manfatory (per item): Yes, if the item has a 'tbas' item reference to another image|item.
Quarttity (per itemyJ: AT most one

The RelativelLocationProperty descriptive item property is used to describe the horizontal and
vertical position of the reconstructed image of the associated image item relative to the reconstructed
image of the related image item identified through the 'tbas' item reference as specified below. The
pixel sampling of the associated image item shall be identical to that of the related image item and the
sampling grids of the associated image item and the related image item shall be aligned (i.e. not have a
sub-pixel offset). Consequently, one pixel in the associated image item collocates to exactly one pixel in
the related image item. The related image item shall be identified by an item reference of type 'tbas'
from the associated image item to the related image item.

© ISO/IEC 2017 - All rights reserved
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6.5.7.2 Syntax

aligned (8)

extends ItemFullProperty('rloc', version = 0,

{

unsigned int (32)

class RelativelLocationProperty

flags = 0)

horizontal offset;

unsigned int(32) vertical offset;

}

6.5.7.3 Semantics

horizontal offset

reconstructed image of the associated image item in the reconstructed image of the related image

specifies the horizontal offset in pixels of the left-most pixel column of the

tem.

The left-mo
equal to 0.

vertical

image of thy
pixel row of

R

q

6.58 Im

6581 D

Box type:
Property tyj
Container:

Mandatory

Quantity (p

5t pixel column of the reconstructed image of the related image item has a horizontal o

| of £set specifies the vertical offset in pixels of the top-most pixel row of the feconstry
 associated image item in the reconstructed image of the related image item."The top-
the reconstructed image of the related image item has a vertical offset equal to 0.

ge properties for auxiliary images

pfinition
'auxc'
pe: Descriptive item property
ItemPropertyContainerBox
[per item): Yes, for an image item centaining an auxiliary image
er item): At most one

Auxiliary images shall be associated with an AuxiliaryTypeProperty as defined

Auxiliary
Auxiliar)

6.5.8.2 Sy

aligned (8)
extends It
string
templat
//
}

6.5.8.3 S¢

' TypeProperty includes a>’URN
'TypeProperty may additionally include other fields, as required by the URN.

mtax

class AuxiliaryTypeProperty

bmFullProperty (JauxC', version = 0, flags) {

hux type;

b unsignedlint (8) aux subtypel[];

hintil theyend of the box, the semantics depend on the aux type value

bmantics

ffset

cted
most

nere.

identifying the type of the auxiliary inpage.

aux_type: A null-terminated UTF-8 character string of the Uniform Resource Name (URN) used to

identify the

type of the associated auxiliary image item.

aux subtype: Zero or more bytes until the end of the box. The semantics of these bytes depend on

the value of

14

aux_ type.
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6.5.9 C(lean aperture

6.5.9.1 Definition

Box type: 'clap'

Property type: Transformative item property
Container: ItemPropertyContainerBox
Mandatory (per item): No

Quantity (per item): At most one

The flean aperture transformative item property defines a cropping transformatieti of the jnput image.

6.5.9.2 Syntax

The | clean aperture 'clap' transformative item property has) the same syntfax as the
CleanApertureBox as defined in ISO/IEC 14496-12.

6.5.9.3 Semantics

The pemantics of the syntax elements within the clean aperture 'clap' transformative itgm property
are the same as those specified for the syntax elemients of CleanApertureBox as| defined in
ISO/IEC 14496-12.

6.5.10 Image rotation

6.5.10.1 Definition

Box fype: 'irot'

Property type: Trafhsformative item property
Contlainer: JtemPropertyContainerBox
Manfatory (per item): No

Quantity (per item): At most one

The |image retation 'irot' transformative item property rotates the reconstructed igage of the
assofiated.imrdge item in anti-clockwise direction in units of 90 degrees.

6.5.10.2” Syntax

aligned (8) class ImageRotation

extends ItemProperty('irot') {
unsigned int (6) reserved = 0;
unsigned int (2) angle;

}
6.5.10.3 Semantics

angle * 90 specifies the angle (in anti-clockwise direction) in units of degrees.
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6.5.11 Layer selection

6.5.11.1 Definition

Box type: "lsel’

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): No

Quantity (pgr item): Zero or one

If the decodfng of a multi-layer image item results into more than one reconstructed image; the ' 15

item proper]
be associatg

essential

The 'lsel
transforma

This prope
descriptive
item proper

6.5.11.2 Sy

aligned(8)
extends It
uns

}
6.5.11.3 S¢

layer id
by subsequ
transforma
layer id

the decodinjg of a multi-layer(ithage item can result into more than one reconstructed images.

ty shall be associated with the image item. Otherwise, the '1sel' item property shal
d with an image item.

| shall be equal to 1 foran '1sel' item property.

' item property, if any, shall precede, in the item propérty association order
ive item properties.

Ity is used to select which of the reconstructed images is described by subseq
item properties in the item property association order-and manipulated by transform
ties, if any, to generate an output image of the imagé item.

mtax

class LayerSelectorProperty
bmProperty ('lsel') {
gned int(16) layer id;

bmantics

Kpecifies the layer identifier'of the image among the reconstructed images that is descr
bnt descriptive item properties in the item property association order and manipulate
ive item properties, if any, to generate an output image of the image item. The semanti
hre specific to the eoding format and are therefore defined for each coding format for w

el
l not

-~ all

uent
htive

ibed
d by
cs of
hich

6.5.12 Im3ge mirroring

6.5.12.1 Definjtion

Box type: Lmir!

Property type: Transformative item property
Container: ItemPropertyContainerBox
Mandatory (per item): No

Quantity (per item): Zero or one

The image mirroring 'imir' transformative item property mirrors the image about either a vertical
or horizontal axis.

16
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6.5.12.2 Syntax

aligned (8)

exte

}

class ImageMirror
nds ItemProperty('imir"')
unsigned int (7)
unsigned int (1)

{
reserved
axis;

0;

6.5.12.3 Semantics

2:2017(E)

axis specifies a vertical (axis = 0) or horizontal (axis = 1) axis for the mirroring operation.

6.6

6.6.1

An i
item|
as d¢
the 3
othe

The
item

The
valu

The
imag

6.6.2

6.6.2

A de
is de

no iffem body (i.e. no extents), and reference count for the 'dimg' item reference

deriy

NOT
apply

NOT
origi
'clg

n : 3 - | ] 3 - N
DUTTIVEU HIIdgCS diIIU UCTIVEU IIIId g ILTIITS

General

em is a derived image item, when it includes a 'dimg' item reference to one.or more

5, which are inputs to the derivation. The reconstructed image of a derivedimage item
pscribed in 6.3. The exact operation performed to obtain the reconstructed image is i
tem type of the item. The image items used as input to a derived image item are outp
I image items, which may be coded image items or derived image(items.

butput image of a derived image item is obtained, also as defined in 6.3, by applying tra
properties to the reconstructed image.

humber of SingleItemTypeReferenceBoxes with'the box type 'dimg'
pof from item ID shall notbe greater than 1.

following subclauses specify the item type and the syntax of the item data for sg
e items.

Derived image types and derived image item types

.1 Identity derivation

bther image
is obtained
Hentified by
ut images of

nsformative

and with the same

me derived

sed when it

rived image item of the item. type value 'iden' (identity transformation) may be y
sired to use transformative-properties to derive an image item. The derived image it

ed image item shallthe‘equal to 1.

i1 A deriveddmage item of type 'iden' has an empty item body, and the output image is
ing the transforniative item properties associated with this derived image item.

L2 A derived image of type 'iden' can be used, for example, when it is desirable to h
hal version of a coded image item and a cropped version of the same coded image item (obtaineq
p ', transformative item property) as non-hidden image items.

shall have

e(ilrfla 'iden'

the result of

hve both the
| through the

6.6.2.2

Image overlay derivation

6.6.2.2.1 Definition

An item with an item_type value of 'iovl' defines a derived image item by overlaying one or
more input images in a given layering order within a larger canvas. The input images are listed in
the order they are layered, i.e. the bottom-most input image first and the top-most input image last,
in the SingleItemTypeReferenceBox of type 'dimg' for this derived image item within the
ItemReferenceBox.

NOTE File writers need to be careful when removing an item that is marked as an input image of an image
overlay item, as the content of the image overlay item might need to be rewritten.
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6.6.2.2.2 Syntax

aligned (8)

unsigned int (8)
unsigned int (8)
(3=0; J<4;
unsigned int (16)

for

}

FieldLength
unsigned int
unsigned int (FieldLength)

class ImageOverlay {

version = 0;

flags;

J++) Ao

canvas_fill value;

((flags & 1)
FieldLength)

+ 1) * 16;
output width;
output height;

(

for (i=0; i<reference count; i++) {
signed int (FieldLength) horizontal offset;
sighed int (FieldLength) vertical offset;
}
}
6.6.2.2.3 Semantics
version ghall be equalto 0.

(flags &
horizont
the length
offsetis ]

canvas_fi]

located at a
to loop cou

1) equal to O specifies that the length of the fields output width, output hei
1 offset, and vertical offset is 16 bits. (flags & 1)equal to 1 specifies
f the fields output width, , output _height, horizontaX,0ffset, and vertig
2 bits. The values of flags greater than 1 are reserved.

1 value: Indicates the pixel value per channels used\if'no pixel of any input ima
particular pixel location. The fill values are specified as\RGBA (R, G, B, and A correspon
hter j equal to 0, 1, 2, and 3, respectively). The RGB/values are in the sRGB color spa

defined in [EC 61966-2-1. The A value is a linear opacity value ranging from 0 (fully transparen

65535 (fully

output wi

image on w
as the canvz

referencs
this item is

horizont
canvas, to W
in the recon
included in

r opaque).

dth, output height: Specify the width and height, respectively, of the reconstry
hich the input images are placed. The image area of the reconstructed image is referr
1S.

aénﬂﬁedbythefrom_item_Ikaki

1 offset, verticakl \offset: Specifies the offset, from the top-left corner of
rhich the input image is lecated. Pixel locations with a negative offset value are not incl
structed image. Horizontal pixel locations greater than or equal to output widthar
Lhe reconstructed imhage. Vertical pixel locations greater than or equal to output hef

are not inclfided in the recanstructed image.

6.6.2.3 In

6.6.2.3.1

hage grid-derivation

Definition

ght,
that
al

e is
ding
re as
t) to

cted
bd to

b count is obtained from the SingleItemTypeReferenceBox of type 'dimg' where

the
1ded
P not
ght

An item with an item type value of 'grid’

image is formed from one or more input images in a given grid order within a larger canvas.

defines a derived image item whose reconstructed

The input images are inserted in row-major order, top-row first, left to right, in the order of
SingleItemTypeReferenceBox of type 'dimg' for this derived image item within the
ItemReferenceBox. In the SingleItemTypeReferenceBox of type 'dimg', the value of
from item ID identifies the derived image item of type 'grid’', the value of reference count
shall be equal to rows*columns, and the values of to item ID identify the input images. All input
images shall have exactly the same width and height; call those tile width and tile height.
The tiled input images shall completely “cover” the reconstructed image grid canvas, where tile
width*columns is greater than or equal to output width and tile height*rows is greater
than or equal to output height.
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The reconstructed image is formed by tiling the input images into a grid with a column width
(potentially excluding the right-most column) equal to tile width and a row height (potentially
excluding the bottom-most row) equal to tile height, without gap or overlap, and then trimming on
the right and the bottom to the indicated output widthand output height.

NOTE 1 If the desired input images are not of a consistent size, then derived image items that scale or crop
them, as needed to make them consistent, can be used; other specifications can, however, restrict whether
derived image items are permissible as input to the image grid derived image item. This document specifies
cropping in 6.5.8 but does not specify a derived image item for scaling; hence, other specifications would need to
specify scaling if such is desired for making input images having a consistent width and height for the image grid
derived image item.

NOTE 2  File writers need to be careful when removing an item that is marked as an input imdg¢ of an image
grid Jtem, as the content of the image grid item may need to be rewritten.

6.6.2.3.2 Syntax

alighed(8) class ImageGrid {

unsigned int (8) version = 0;
unsigned int (8) flags;
FieldLength = ((flags & 1) + 1) * 1l6;

unsigned int(8) rows minus_one;
unsigned int (8) columns minus _one;
unsigned int(FieldLength) output_WLdth;
unsigned int (FieldLength) output height;
}

6.6.2.3.3 Semantics

verpion shall be equal to 0. Readers shall not“process an ImageGrid with an unrecognized
versjon number.

(flags & 1)equal to 0 specifies that the length of the fields output width, output hgight,is 16
bits.|(flags & 1)equalto 1 specifies that the-length of the fields output width, output|height,is
32 bits. The values of flags greater than1"are reserved.

output width, output heightSpecify the width and height, respectively, of the refonstructed
image on which the input imagestare placed. The image area of the reconstructed image id referred to
as tHe canvas.

rowp minus one, columns minus one: Specify the number of rows of input images and the
number of input images§iper row. The value is one less than the number of rows or columns respectively.
Inpuft images populate‘the top row first, followed by the second and following, in the order of item
references.

6.7 | Image.metadata

The metadata that describes an image is formed as the union of the items that refer from tllle metadata
itemltathe image item using the 'cdsc! (r‘nnrpnf dpcr‘rihpc) item reference

NOTE A union is used so that common metadata, e.g. camera owner, model, and so on, can be stored once,
and then each image can also have image-specific metadata.

Clause 8 specifies file format structures related to storing metadata describing images in files
conforming to the Image File Format and Annex A specifies how to store metadata of certain schematic
languages in files conforming to this document.
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6.8 Relating an untimed item to a timed sequence

6.8.1

'eqgiv' entity group

Itis useful in some situations to be able to say that a given untimed image relates to a particular position
in the timeline of a track. An entity group of type 'egiv' (equivalence) can be used for this purpose.
Equivalent images are visually substitutable, but possibly coded differently (e.g. different resolution,
compression, etc.). This differs from the 'altr' entity group in that it applies to selected images in

tracks as sp

ecified below, not whole tracks.

The semantics of the 'eqgiv' entity group are that all the items includedinan 'egiv' entity grou

D are

‘equivalent’
below, that

If there are
with differe
'msrc' trd
visual track

6.8.2

'ed

6.82.1 D

Tracks incly
grouping|
'egiv' ent
of groupir
All the sam
an entity grj

In the case
sample, the

There is ust

If there is n

and that the tracks in the same 'egiv' entity group include selected samples, as sped
hre ‘equivalent’ to the items.

multiple visual tracks, each in a different entity group (providing image bursts.assoc

ck group as defined in ISO/IEC 14496-12:2015, 8.3.4.3 should be used-\to associate
with its associated audio track.

(iv' sample group
pfinition

ded in an 'egiv' entity group should have a samplecgroup of type 'egiv'. The val
| type parameter of the 'eqgiv' sample groupishall be equal to the group id o
ity group. There may be several sample groups of'type 'eqgiv', each with a different y
g _type parameter.

bles marked by an 'egiv' sample groupare ‘equivalent’ to each other and to the iter
pup with group idequal to grouping.‘type parameter of the sample group.

that an 'eqgiv' entity group contdins one image item and one track that marks only
timing of the sample documents the time that the image item was drawn from.

ally at most one sample in a.given track that is equivalent to a given image item.

b sample in a given track that is exactly equivalent to the image item(s) in the same ' eg

entity group but the image item(s) anyway relate to a particular time in the given track, the time_g

field of the s
image item
entry. The fi
C:thec

S: the n

ample group deseription entry indicates the difference of the particular time related t

bllowing notdtien is used:
bmposition‘time of the associated sample;

edia timescale of the track;

ified

ated

nt images) and those visual tracks each have other associated tracks (e.g. audio), then the

each

e of
f the
ralue

ns in

one

[iv'

ffset
b the

s) and the comiposition time of the sample associated with the sample group description

O: timeoffset;

M: timescale multiplier.

The identified time, in the media timescale of the track, for the image item(s) of the associated 'eqgiv'
entity group is

T =C+0/(M/256)

20
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6.8.2.2 Syntax

clas

{

}

s VisualEquivalenceEntry () extends VisualSampleGroupEntry ('eqgiv')

signed int(16) time offset;
unsigned int (16) timescale multiplier;

6.8.2.3 Semantics

2:2017(E)

time offset specifies the difference of the time related to the image item(s) in the associated 'egiv'
entity group and the composition time of the sample associated with the sample group description

entr

z_as Qpp{‘ifipd above time offset is an infpgpr pyprpccpd in the timescale resulti

ng from the

tim
the g
but 1

tim
that
entif]
tim
mul

shal

7

7.1

Imag
seq
seq
at cg
resp
docy

Clau
seq
req

Files
is an
orn

NOTE

7.2

rscale multiplier field. The time offset shall, when positive, be less than the
ssociated sample, unless the sample is last in its track, whereupon it may be equal,to t
lo greater. A negative offset shall only be associated with the first sample in a track.

pscale multiplier specifies the timescale, as a multiplier to the media.timescale

is used to indicate the difference of the time related to the image item(s)in-the associa
y group and the composition time of the sample associated with the sample group descr
bscale multiplier is an 8.8 fixed-point value. The recommended value of the t]
fiplieris 1.0 (represented as 1<<8). The value 0 for timescale) multiplierisr
not be used.

mage sequences

General

e sequences are stored in the ISO base mediafile format in tracks. In order to distin
ences from video, the handler type in the BandlerBox of the trackis "pict' to indic3
ence track. In particular, in an image seguence track, the timing is advisory: it may b
llection (e.g. of an image burst) or the'suggested display timing (e.g. for a slide show),
ects, the definitions and requiremefits for a video track apply unless otherwise spec
ment.

ke 7 specifies requirements-for all files using the Image File Format for the stora
ences. In other words, when a brand specified in 10.3 is among the compatible brands
irements specified in €Clause 7 shall be obeyed.

containing an image sequence should also contain a file-level MetaBox with a prima
image item as specified in Clause 6, for cases in which temporal presentation is either {
bt possible (e:g: printing).

The primary item can share coded data with one of the intra-coded images in the sequen|

"

Derivation from the ISO base media file format

duration of
he duration

bf the track,
fed 'eqgiv'
ption entry.
lmescale
pserved and

buish image
te an image
e the timing
In all other
ified in this

be of image
of a file, the

Iy item that
indesirable,

7.2.1 Track Header box

The specifications of the TrackHeaderBox in ISO/IEC 14496-12 apply with the following changes.

— The syntax of the mat rix syntax element is replaced with

int (32) [9] matrix;

— The semantics of the matrix syntax element are specified in ISO/IEC 14496-12:2015, 6.2.2.

— The following constraints on the value of matrix shall be obeyed:

— either a or c but not both shall be equal to0x0001000 or 0OxFFFF0000, while the remaining one

of a and c shall be equal to 0;

© ISO/IEC 2017 - All rights reserved
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— either b or d but not both shall be equal to0x0001000 or 0xFFFF0000, while the remaining one
of b and d shall be equal to 0.

NOTE 1

These combinations of a, b, ¢, and d values specify combinations of horizontal and vertical
mirroring and counter-clockwise rotation by 0°,90°, 180°, and 270°.

— The values of x and y are not constrained. Players are allowed to translate the image implicitly
to a coordinate space with non-negative coordinates.

— uand v shall be equal to 0, and w shall be equal to 0x40000000.

NOTE 2

As implied in ISO/IEC 14496-12, when a CleanApertureBox is present in a sample entry, the

clipping
matrix s

7.2.2 Handler type

The handle
features of
specificatio
document.

structure is
used in the
in a track w

7.2.3 Cod

7231 G

The Codin
handler f

specified by the CleanApertureBox takes place before applying the rotation specified\b
yntax element.

- type of an image sequence track shall be 'pict'. When the syntax~and semanti
the ISO base media file format are applied to a track with the 'pigt? handler type
hs for a track with the 'vide' handler type apply, unless othérwise specified in
Specifically, when handler type is equal to 'pict', the)VisualSamplekEr
used in the SampleDescriptionBox and the VisualSampleGroupEntry structy
SampleGroupDescriptionBox. The sample entry shall bé used as specified for sta
ith the handler type 'vide"'.

ing Constraints box

bneral

gConstraintsBox shall be present_jn/the sample description entry for tracks

includes fie
the semanti

7232 D

Box type:
Container:
Mandatory:

Quantity:

7.2.3.3 Sy

L ype equal to "pict ' and may be presént for other tracks. The CodingConstraints
ds specifying that certain constraintsiare obeyed in the samples of the track, as specifig
s of the fields below.

pfinition
'cest!
Sample‘entry
Yes
One

mtax

y the

rs of
, the
this
try
reis
rage

with
Box
d by

class CodingConstraintsBox extends FullBox('ccst', version =

0, flags 0) {

unsigned int (1) all ref pics intra;
unsigned int (1) intra pred used;
unsigned int (4) max ref per pic;
unsigned int (26) reserved;

}

7.2.3.4 Semantics

all ref pics_ intra: This flag when set to one indicates the restriction that samples that are not
sync samples, if any, are predicted only from sync samples.

NOTE 1
these images

22

are all predicted from intra coded images.
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intra pred used equalto 0 indicates that intra prediction is not used in the inter predicted images
referring to the sample entry containing this CodingConstraintsBox. intra pred used equal
to 1 indicates that intra prediction may or may not be used in the inter predicted images referring to
the sample entry containing this CodingConstraintsBox.

NOTE 2 A decoder that is interested in only a specific region of an inter predicted image can choose not to
decode any of the coding units outside the boundary of its region of interest when no intra prediction is used.

max ref per picindicatesthe maximum number of reference images that may be used for decoding
any single image within an image sequence. The value 15 is reserved to indicate that any number of
reference images permitted by the sample entry may be used.

resgrved shall be equal to 0 in files conforming to this version of this specification’\ The value of
resefved shall be ignored by readers.

7.3 | Presentation of an image sequence track

An image sequence track is presented like any other media track, as specified in ISO/IEL 14496-12,
with| the additional specifications below.

The |TimeToSampleBox of a track with handler type 'pict' fand their matching stiructures in
movje fragments) may or may not provide conforming timing accerding to the codec beihg used. An
EdifListBox may be used in such a track. It can be indicated'as follows whether an image sequence
track is intended to be displayed as a timed sequence or by other means, such as a gallery pf images. If
eithgr (@) an EditListBox is present, and edit(s) indicate the playback of more than one sample or
(b) gn EditListBox is not present, then a file reader'should attempt to follow the proviided timing
in presenting the image sequence. Otherwise (an Ed¥tListBox indicates the playback of zero or
one samples), a file reader should display all the samples that are not hidden samples but jgnore their
timing. A hidden sample is a sample for which alkef the following are true.

— T'he image sequence track includes version 1 of the CompositionOffsetBox.
— Thevalue of sample offset isequal to -231.
— TheCompositionToDecodeB&x is contained in the SampleTableBox of the image sequence track.

— Thevalueof leastDecodePoDisplayDelta fieldinthe CompositionToDecodeBgx isgreater
han -231,

The ppecifications of 9.6:apply for repeating edits.
7.4 | Sample groups
7.4.1 Directreference samples list

7.4.1.1 Definition

The following terms are defined for the specification of this sample group:

— direct reference sample (for a second image): sample, as defined by ISO/IEC 14496-12, containing a
first image that may be used as a reference for inter prediction of the second image;

— indirect reference sample (for a second image): sample, as defined by ISO/IEC 14496-12, that is not
a direct reference sample for the second image and is a direct reference sample for a third image
contained in a reference sample for the second image;

— reference sample: direct reference sample or indirect reference sample;

— non-reference sample: sample, as defined by ISO/IEC 14496-12, containing an image that is not used
as areference for inter prediction of another image.
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A sample that is predicted from other samples requires all its reference samples to be decoded prior to
its decoding. The direct reference samples list ' refs' is a sample group that identifies all the direct
reference samples for a sample.

This sample group entry consists of fields: (a) sample id, and (b) a list of direct reference
sample id values. For samples that may be used as a reference for predicting other samples, the
sample 1id field is a positive integer and unique. A non-reference sample is given a sample id
value of zero. Alistof direct reference sample idliststhe sample id values ofall the direct
reference samples for a sample belonging to the group.

NOTE1 A sample thatis mappedtoa 're fs ! sample group entry w1th sample 1d not equal to 0 and with
num direc . s Sy 3 2 atratrintra-
coded image|that does not quallfy asasync sample

When samgples that are not sync samples are present in an image sequence track, the 'refis™ sample
group should be present for the track.

When the '|refs' sample group is present, it is required that the sequence of samples consistipg of
the following samples in decoding order conforms to the requirements imposed,by the sample epntry,
without the|processing of the other samples in the track:

— a set off samples s; for i equal to 1 to N, inclusive, where N is any value from 1 to the numbgr of
samples in the track, inclusive;

— the dirgct and indirect reference samples rj for samples s; for eachifrom 1 to N, inclusive;

— each sypc sample gk such that qx is not among s; or rj for any values of i and j, and g is the preyious
sync sample, in decoding order, for at least one sample gpov’rj that is not a sync sample.

NOTE2  Consequently, the sequence of samples consisting.efs;, rj, and g for all values of1i, j, and k, in dec¢ding
order, can beldecoded with a decoder that conforms to the indicated sample entry.

The versipn of the SampleGroupDescriptionBox for the 'refs' sample group shall be gr¢ater
than or equpl to 1.

7.4.1.2 Syntax

class DiregtReferenceSamplesListN
extends VipualSampleGroupEntry NYrefs') {

unsigned|int (32) sample idy

unsigned|int (8) num direct reference samples;

for(i = P; i1 < num dipeet/ reference samples; i++) {

ungigned int (32Mdirect reference sample id;
}

}

7.4.1.3 Sé¢mantics

sample i¢isxWhen the sample group entry corresponds to a reference sample the value of this|field
Shall be ap Sitive mteger T ne leue I()r Ullb Il(:‘l(,l bﬂdll DE yASIq ) I()r TIOI1- FEIEFEHLE bdmplt‘b

num_direct reference samples: The number of the direct reference samples required for
decoding an inter-predicted sample.

NOTE Only the direct reference samples are counted in num direct reference samples.When a first
sample is used as a reference for inter prediction of a second sample, and the second sample is used as a reference
for inter prediction of a third sample, but the first sample is not (directly) used as a reference for inter prediction
of the third sample, the first sample is not included in the value of num direct reference samples.

direct reference sample id:The value of this field shall be set to the sample id values of the
direct reference samples that a sample belonging to this group may be predicted from.
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Other tracks

7.5.1 General

2:2017(E)

This document does not preclude other tracks, for example, those defined by ISO/IEC 14496-12 or
ISO/IEC 14496-15, to be present in the file. If other tracks are present in the file, the support for such
track may be documented by using the FileTypeBox.

7.5.2 Thumbnail image sequence track

When present, thumbnails for c:\mp]pc carried in a track with handler type 'I\-i ct!' ar

o carried in

another linked track also with a handler type 'pict'. A track reference of type ' thmb is
the thumbnail track to the track, as specified in 9.5. Linking of individual samples inthe
and fhe related sample in thumbnail track is done using sample timings. The sample in

image sequence track that is associated with a sample in a master image sequence track
parallel sample in the thumbnail image sequence track relative to the samplé in the m

seq
corr
'tk

sequence track should be signalled to be a part of the same alternate group, by setting the s

valu
7.5.3

7.5.3

Any
sequ

Asa
flag

The
incly

The

in the sample entry of the auxiliary track.

Link
enco
asso

ence track, as defined in 3.1.29. Not all samples in a master image sequence track neeq
psponding sample in a thumbnail track. The track in previewflagof the Trackj
nd' of the thumbnail track should be set to 1. Furthermore, the-thimbnail track an

p for field alternate group in the track headers of these tracks.
Auxiliary image sequence track

.1 General

number of tracks with handler type 'auxv' may be included in files contai
ence tracks.

ixiliary image sequence tracks are not'intended to be displayed as such, the track|
n TrackHeaderBox of auxiliary.image sequences tracks should be equal to 0.

master image sequence track is,linked to the auxiliary track using the 'aux1' trac
ded in the auxiliary track.

hature of the auxiliary track is announced by the AuxiliaryTypeInfoBox that shall

ing of samples in.the auxiliary image sequence and its master image sequence is handled k
ded in the TimeToSampleBox ('stts'). The sample in an auxiliary image sequence
Fiated with a:sample in a master image sequence track is the time-parallel sample in t

used to link
mage track
W thumbnail
is the time-
hster image
| to a have a
leaderBox
] the image
Ame integer

ning image

|in movie

k reference

be included

y the values
rrack that is
he auxiliary

image sequencé.track relative to the sample in the master image sequence track, as defined in 3.1.39.
7.5.3.2 " Definition

Box type: 'auxi'

Container: Sample entry

Mandatory: Yes (for an auxiliary image sequence track)

Quantity: One

7.5.3.3 Syntax

alig
exte

}

ned(8) class AuxiliaryTypeInfoBox
nds FullBox ('auxi') {
string aux track type;

© ISO/IEC 2017 - All rights reserved
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7.5.3.4 Semantics

aux_ track type: A null-terminated UTF-8 character string of the Uniform Resource Name (URN)
used to identify the type of the auxiliary images associated with this sample entry. The URN identifies
the resource and the index in the resource which identifies the type of the auxiliary images associated

with this sa

mple entry.

8 Metadata support

8.1 General

This clause
the metada
carriage of
languages.

store metad
to Annex A

metadata m

Metadata s
does not no|
or 270° usiy

specifies file format structures related to the storage of metadata. This clause also_conf
Fa structures specified in the Image File Format. In addition, this document support
images and image sequences along with metadata written in various metadata schern
Examples of such schematic languages include Exif and MPEG-7. Annex A specifies ho
ata of certain schematic languages in files conforming to this document. Métadata accop

ay be present, identified using suitable item type and MIME type vdlues.

ecified in Annex A or according to the item type and MIME tyype values is descriptive
matively affect the presentation. In particular, an image iteny can be rotated by 90°,
gthe 'irot' transformative item property. Rotation mgtadata, e.g. according to Ann

is ignored i the displaying process.

8.2 Metadata for image items

Metadata it|
items take

ems are linked to the images they describe byitem references of type 'cdsc'. Met3
nn appropriate type, and may use the tools for items, including content protection,

metadata applicable to an image is the union of the.metadata thus linked, though it should be noted

the same in

formation may be expressed in multiple ways.

8.3 Metadata for image sequence tracks

Timed metz
image sequg

When meta
time-parall

If two or m
group, any
sequence tr.
same altern
track is the

data tracks may be used to,define metadata for image sequences. They are linked t
ence by a track referencé of type 'cdsc'.

ata tracks are used\to describe data, a metadata sample describing a media sample i
] sample in the metadata track relative to the media sample, as defined in 3.1.39.

ore metadata“tracks linked to an image sequence track are parts of the same alter
pne of thése-metadata tracks can be parsed to obtain applicable metadata for the i
hck. Metadata tracks that are linked to an image sequence track and that are not parts @

ufdon of the contents of the time-parallel samples in these metadata tracks to the sa

ains
b the
hatic
W to
ding

nay or may not be present in files conforming to this document. Additionally, other forms of

and
180°,
PX A,

data
The
that

the

5 the

nate
nage
fthe

ate group are complementary, and applicable metadata for an image in the image sequlence

mple

containing

1 . . L
IIT HIIdgC T UTSLIULL

Atracklevel MetaBox can be used to describe contents that are specific to the image sequence as a whole.

When samples of an image sequence have to be linked to one or more metadata items contained in a
MetaBox in track, the sample grouping SampleToMetadataltemEntry as defined in 9.7 is used.

8.4 Integrity checks

8.4.1 General

While this document provides a way of describing metadata about some or all of a group of images in an
image sequence, it is not required for an entity adhering to this document to understand the metadata.
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When an entity does not understand the schematic language used for describing the metadata, it shall
ignore the contents of the metadata items using that schematic language in their syntax.

Since the data can be modified by an entity that does not understand the metadata, a situation where
the metadata no longer describes the actual image samples carried in the track can occur.

In order to warn an entity conforming to this document that the metadata might be out of sync with
respect to the images in the image sequence, the DataIntegrity item is defined.

When a track is edited by an entity that understands both this integrity data and the metadata formats
in use, it should adjust the integrity data and/or the metadata items describing the samples as needed.

The |DataIntegrity item shall only occur in a MetaBox in a track (not in a movie jor file-level
MetfBox). The DataIntegrity item has the item type value 'mint'. In this version of the
Image File Format, the DataIntegrity item shall consist of one or more MD5TritegrityBoxes,
althgugh readers shall allow and ignore other types of contained boxes too. There shall be|at least one
item| reference of type 'mint' from the DataIntegrity item to a metadata item that describes
or is| otherwise associated with the samples indicated by the MD5IntegrityBoxes included in the
DataIntegrity item.

8.4.2 Syntax

alighed(8) class Datalntegrity {
vhile (MoreDatalInItem())
MD5IntegrityBox () ;

alighed(8) class MD5IntegrityBox()

extenhds FullBox ('md5i', version = 0, flags) {
unsigned int (8) [16] input MD5;

unsigned int (32) input 4cc;

if (input 4cc == 'sgpd') {
unsigned int (32) grouping type;
if (flags&l)

unsigned int (32) groupingJlfype parameter;
unsigned int(32) num entries}
for (i=0; i<num entries; i%+} {

unsigned int (32) greup description index[i];

}
}

8.4.3 Semantics

MorgDataInItem(),is specified to return 0 when no more data follows in this item, and is otherwise
spediified to return.l.

inppt MDS5¢ the 128 bit MD5 digest. The value of this field is the digest in network byjte order, as
speciifiedinTETF RFC 1864 prior to base64 conversion to a string.

inppt4cc: The input data over which the MD5 string is computed, which shall be one of the following.

— 'stsz':The MD5 digestis computed over the concatenated 32-bit sizes of the samples, in decoding
order, in the track.

— 'trak': The MD5 digest is computed over the concatenated bytes of the samples, in decoding
order, that are in the track.

— 'sgpd': The MD5 digest is computed over concatenated bytes of the samples, in decoding order,
that are mapped to any group of the indicated type, and, if defined for the given grouping type, with
the indicated grouping type parameter.

— grouping type: If sample groups are used for the MD5 calculation, this field reflects the
grouping type of the sample groups considered for the MD5 calculations.
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grouping type parameter:If sample groups are used for the MD5 calculation, and a grouping

type parameter is defined for the indicated grouping type, this field reflects the grouping type
parameter to select, of the given sample group, to be considered for the MD5 calculations. When

sample
version

groups are used for the MD5 calculation and grouping type parameter
0 of the SampleToGroupBox of the given sample group is referred.

is absent,

num entries equal to 0 specifies that the MD5 checksum is derived from all samples mapped

to the identified sample group. num_entries greater than 0 specifies that the MD5 checksum is

derived

from samples mapped to indicated sample group description indices.

from s4
index

9 Exten

mptes mapped to-the sample group description fmdex equat to group_descriprd

[1].

s5ions to the ISO base media file format

9.1 Gen
The techn

and may be

9.2 Item]

ItemInfol
this clause ¢

The flags fi

(flags &
example, w
(flags & 1

9.3 Item

9.3.1 Defiinition

Box type:
Container:
Mandatory:

Quantity:

)

al

gies in this clause are enhancements to the ISO base media file format (ISO/IEC 14494
moved into that specification in the future.

[nfoEntry

intry is specified in the ISO base media file format, and additionally the specificatio
pply.

eld of TtemInfoEntry with version greater:than or equal to 2 is specified as follows:

1) equal to 1 indicates that the item is n@t intended to be a part of the presentation|
hen (flags & 1) is equal to 1 for an image item, the image item should not be displz
) equal to 0 indicates that the item is-ifitended to be a part of the presentation.

Properties Box

|iprp'
MetaBox ("meta')
No

Zero or one

group description index[i], when present, specifies that the MD5 checksum is derived

on

h-12)

ns of

. For
iyed.

anablac +ha

an

ties.

The ItemP

2 i)
L \JtJCJ_ CL O OoODU

fitamns s A
CITAUICO UIIC I ILCIIr t}l UP\,

[tem properties are small data records.

The ITtemPropertiesBox consists of two parts: ITtemPropertyContainerBox that contains an
implicitly indexed list of item properties, and one or more ItemPropertyAssociation boxes that
associate items with item properties.

Each item propertyisaBox or Ful 1Box. The boxtype of the item property specifies the property type.
The FreeSpaceBox as defined in ISO/IEC 14496-12 may occurinthe ITtemPropertyContainerBox.
It has no meaning, and, though it occupies an index value, should not be associated with any item.

Each property association may be marked as either essential or non-essential. A reader shall not
process an item that is associated with a property that is not recognized or not supported by the reader
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and that is marked as essential to the item. A reader may ignore an associated item property that is
marked non-essential to the item.

Specifications deriving from this document may specify property types and the respective item
property box definitions as well as constraints and requirements for the property associations.

When defining item properties, it is recommended that they be small. When large data records need to
be associated with an item, a separate item and item reference are more suitable.

Each ItemPropertyAssociation box shall be ordered by increasing item ID, and there shall be
at most one association box for each item ID,inany ItemPropertyAssociation box. The version
0 sheuld-be-used-unless32-bititem—Tbvaluesareneeded;similarhyflags should be-equa] to 0 unless
there are more than 127 properties in the TtemPropertyContainerBox. There shallDejat most one
ItemPropertyAssociation box with a given pair of values of version and flags.

9.3.2 Syntax
alighed(8) class ItemProperty(property type)
extends Box (property type)

alighed(8) class ItemFullProperty(property type, version, flags)
extends FullBox (property type, version, flags)

aligphed(8) class ItemPropertyContainerBox
extends Box ('ipco')

properties ItemProperty() []; // box€sVderived from
// ItemProperty or ItemFullProperty,\to fill box

alighed(8) class ItemPropertyAssociation
extends FullBox ('ipma', version, flags)

unsigned int (32) entry count;

for (i = 0; i < entry count; ik} {
if (version < 1)
unsigned int (16) iteém ID;
else
unsigned int (32V item ID;

unsigned int (8) \association count;
for (i=0; i<as$ociation count; i++) {
bit (1) essential;
if (flags )& 1)
unsigned int (15) property index;
else
unsigned int (7) property index;

}

aligh&d(8) class ItemPropertiesBox

extends Box ('iprp') {
ItemPropertyContainerBox property container;
ItemPropertyAssociation association([];

}
9.3.3 Semantics

item ID identifies the item with which properties are associated.

essential when set to 1 indicates that the associated property is essential to the item, otherwise it is
non-essential.

property index is either 0 indicating that no property is associated (the essential indicator shall
also be 0), or is the 1-based index of the associated property box in the TtemPropertyContainerBox
contained in the same ItemPropertiesBox.
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9.4 Entity grouping

9.4.1 General

An entity group is a grouping of items, which may also group tracks. The entities in an entity group
share a particular characteristic or have a particular relationship, as indicated by the grouping type.

Entity groups are indicated in GroupsListBox. Entity groups specified in GroupsListBox of a
file-level MetaBox refer to tracks or file-level items. Entity groups specified in GroupsListBox of
a movie-level MetaBox refer to movie-level items. Entity groups specified in GroupsListBox of a
track-level MetaBox refer to track-level items of that track.

GroupsLi

bt Box contains EntityToGroupBoxes, each specifying one entity group.

9.4.2 Grdups List box

9421 D

Box type:

Container:

Mandatory:
Quantity:

The Group

pfinition
\l grpl \}

MetaBox ("meta') that is not contained in
AdditionalMetadataContainerBox

No
Zero or one

sListBox includes the entity groups specified for the file. This box contains a set o

{ full

boxes, each falled an EntityToGroupBox, with four-character codes denoting a defined grouping type.

The GroupfListBox shall notbe presentin AdditionalMetadataContainerBox.

When GroypsListBox is present in a file-level MetaBox, there shall be no item ID valye in

ItemInfoBox inanyfile-levelMetaBox,thatisequal tothe track_IDvalueinany TrackHeaderBox.

9.4.2.2 Syntax

aligned(8)|class GroupsListBex *extends Box ('grpl') {

}

9.4.3 Entjty to Group box

9.4.3.1 Definition

Box type: As specified below with the grouping type value for the
EntityToGroupBox

Container: GroupsListBox

Mandatory: No

Quantity: Zero or one

The EntityToGroupBox specifies an entity group.

The box type (grouping type) indicates the grouping type of the entity group. Each grouping
type code is associated with semantics that describe the grouping. The following grouping type

values are s

30
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'altr': The items and tracks mapped to this grouping are alternatives to each other, and only one
of them should be played (when the mapped items and tracks are part of the presentation, e.g. are
displayable image items or tracks) or processed by other means (when the mapped items or tracks
are not part of the presentation, e.g. are metadata). A player should select the first entity from the list
of entity id values that it can process (e.g. decode and play for mapped items and tracks that are
part of the presentation) and that suits the application needs. Any entity id value shall be mapped
to only one grouping of type 'altr'. An alternate group of entities consists of those items and tracks
that are mapped to the same entity group of type 'altr'.

'ster': The output images of the image items form a stereo pair suitable for displaying on a
stereoscopic display. The entity group shall contain exactly two entity id values that point to image

itemf and shall contain no entity 1id values that point to tracks. The first listed entatly id value
(with i equal to 0) indicates the left view and the second entity_id value indicates the right'yiew.
9.4.3.2 Syntax
alighed(8) class EntityToGroupBox (grouping type, version, flags)
extends FullBox (grouping type, version, flags) {

unsigned int (32) group id;

unsigned int (32) num entities in group;

for (1=0; i<num entities in group; i++)

unsigned int (32) entity id;

}
9.4.3.3 Semantics
grofip 1id is a non-negative integer assigned to the{particular grouping that shall npt be equal
to ahy group id value of any other EntityToG#oupBox, any item ID value of the hierarchy
level] (file, movie. or track) that contains the GreupsListBox, or any track ID valu¢ (when the
GroppsListBox is contained in the file level).
num| entities in group specifies the nunmiber of entity id values mapped to this entity group.
entfty idisresolved to anitem, whepan item with item IDequaltoentity idis pijesentin the
hiergrchy level (file, movie or track)-that contains the GroupsListBox, or to a track, when a track
withtrack IDequaltoentityxidispresentandthe GroupsListBox iscontained in the file level.
9.5 | Additional track references
The| following additional reference type values are specified to be wuged within
TragkReferenceBox!
"thib ': This track‘contains thumbnails for the referenced track. A thumbnail track shall not be linked
to anjother thuimbnail track with the ' thmb ' item reference.
"aukl'This track contains auxiliary media for the indicated track (e.g. depth map or plpha plane
for vidéo)-
9.6 Repeating edits

9.6.1 Definition

To indicate that media is repeated, an enhancement to the EditListBox is used. The edit list maps
the media timeline to the presentation timeline. The semantics of the flags field of the EditListBox
as defined in ISO/IEC 14496-12 are extended as follows. When (flags & 1)isequalto 1, the entire edit
list is repeated a sufficient number of times to equal the track duration.

NOTE The number of times the edit list is repeated does not need to be an integer. In other words, the last
repetition of the edit list may be cut to match the track duration.

If the track duration is unknown/indefinite, the edit list is repeated indefinitely.
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The full syntax is reproduced below, for convenience; however, the ISO base media file format
specification is the normative specification of the EditListBox for all features except the flags.

9.6.2 Syntax

aligned(8) class EditListBox extends FullBox('elst', version, flags) {
unsigned int (32) entry count;
for (i=1; i <= entry count; i++) {
if (version==1) {
unsigned int (64) segment duration;
int (64) media time;
} else { // version==
insigned 1int (3Z) segment duration;
Int (32) media time;

int|(16) media rate integer;
int|(16) media rate fraction = 0;

}
9.6.3 Semantics

flags specifies repetition of the edit list as follows. (flags & 1) equal to 0,specifies that the edit ljst is
not repeatefl, while (flags & 1) equal to 1 specifies that the edit list is répéated. The values of flags
greater thaph 1 are reserved. When an EditListBox indicates the playback of zero or one samples,
(flags & 1) shall be equal to 0.

NOTE When the edit list is repeated, media at time 0 resultingArom the edit list follows immediately the
media having the largest time resulting from the edit list. In other words, the edit list is repeated seamlessly.

version isan integer that specifies the version of this box (0 or 1).
entry coynt is an integer that gives the number of gntries in the following table.

segment dluration is an integer that specifieés the duration of this edit segment in units of the
timescale ir] the MovieHeaderBox.

media time is an integer containing the starting time within the media of this edit segment (in
media time cale units, in composition time). If this field is set to -1, it is an empty edit. The last edif in a
track shall pever be an empty edit. Ahy difference between the duration in the MovieHeaderBox and
the track's duration is expressed as'an implicit empty edit at the end.

media rate specifies the relative rate at which to play the media corresponding to this edit segment.
If this valu¢ is 0, then thé_edit is specifying a 'dwell": the media at media-time is presented for the
segment-dufration. Otherwise, this field shall contain the value 1.

9.7 Sample-to-item sample grouping

9.7.1 Defjinition

Samples of a track can be linked to one or more metadata items using the sample-to-item sample
grouping. The MetaBox containing the referred items is resolved as specified in the semantics below.

The sample-to-item sample grouping is allowed for any types of tracks, and its syntax and semantics
are unchanged regardless of the track handler type.

In the absence of this sample group, the entire track-level MetaBox, if any, is applicable to every sample.
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9.7.2 Syntax

class SampleToMetadataItemEntry ()
extends SampleGroupDescriptionEntry('stmi') {
unsigned int (32) meta box handler type;
unsigned int(32) num items;
for(i = 0; i < num items; i++) ({
unsigned int(32) item id[i];
}
}

9.7.3 Semantics

metf box handler type INlorms about the type ol metadata schema used by the Met pBox which
is referenced by the items in this sample group. When there are multiple MetaBoxes\with the same
handler types, the MetaBox referred to in this sample group entry is the first Me t aBexfulfilling one of
the fpllowing ordered constraints:

— aMetaBoxincludedinthe currenttrack, notcontainedinAdditionalMefadataContjainerBox,
ind with handler type equaltometa box handler type;

— @ MetaBox included in the current track, contained in AdditionalMetadataContjainerBox,
hind with handler type equaltometa box handler typé;

— faMetaBox included in MovieBox, not contained in AdditiohalMetadataContainerBox, and
vith handler type equaltometa box handler type,

— a MetaBox included in MovieBox, contained in AdditionalMetadataContaingrBox, and
vith handler type equaltometa box handier type;

— @ MetaBox included in the roof:: level of the file, not contained in
AdditionalMetadataContainerBox, and with handler type equal to meta box
handler type;

— a4 MetaBox included in the root level of the file, contlained in
AdditionalMetadataContainerBox, and with handler type equal to meta box
handler type.

num| items counts the number.of items referenced by this sample group.

itep id[1i] specifies the item ID value of an item that applies to or is valid for the sample mapped
to thlis sample group description entry.

10 Image File.Format brands

10.1 General

Both strdctural and codec-specific brands are specified for the Image File Format.

Codec specific brand names enable file players to identify the required decoding capability by inspecting
the FileTypeBox rather than in-depth investigation of all the profile idc values included in the
decoder configuration record.

When any of the brands specified in this document is in themajor brand, theminor version shall
be set to zero when writing the file and ignored by readers.
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10.2 Image and image collection brands
10.2.1 'mif1l' structural brand

10.2.1.1 Requirements on files
Files shall contain the brand 'mif1"' in the compatible brands array of the FileTypeBox.
When the 'mif1' brand is present among the compatible brands array of the FileTypeBox, the file

may be identified by MIME type defined in Annex C. When this brand is the major brand, the defined
file extensionand MIME type should be used

The followihg boxes are required in a file under the 'mif1 ' brand. The Version column in thefolloving
table lists the versions of the boxes allowed by this brand. Other versions of the boxes shall n¢t be
present.

NOTE A|'-" in the Version column indicates that the box is a container box.
Hierarchy of boxes Version Box description
ftyp — file type and compatibility,
meta 0 metadata
hdlr 0 handler, declares thé-metadata (han-
dler) type
iloc 0,1,2 item location
iinf 0,1 item information
infe 2,3 item infermation entry
pitm 0,1 primary item reference
iprp — item properties

Note particplarly that the brand 'mif1' does not mandate a MovieBox ('moov').

10.2.1.2 Requirements on readers

Support for the following boxes is required under the 'mi £1 ' brand. The Version column in the folloving
table specifies the versions of the boxes that shall be supported by the readers of the "mif1"' brand|

Hierarchy of boxes | Version Box description
ftyp — file type and compatibility
mdat — media data container
free — free space
skip — free space
meta 0 metadata
hdlr 0 handler, declares the metadata (handler)
type
dinf — data information box, container
dref 0 data reference box, declares source(s) of]
items
iloc 0,1,2 item location
iinf 0,1 item information
infe 2,3 item information entry
iref 0,1 item reference box
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Hierarchy of boxes | Version Box description
ftyp — file type and compatibility
pitm 0,1 primary item reference
idat — item data
iprp — item properties

The boxes that declare item protection shall be recognized, and processed to the extent that readers
shall determine when an item is protected. No support for any specific protection scheme is required.
Readers should fail to decode items that are protected by an unrecognized scheme. The Version column
in the following table specifies the versions of the boxes that shall be recognized by the readers of the

'mif1" brand.
Hierarchy of Version Box description
boxes
ipro 0 item protection

sinf — protection scheme information box
frma|— original format box
schm |0 scheme type box
schi |— scheme information bex

Readers shall support all the construction methods of the TtemLocationBox and the conjstruction of
the data of items from multiple extents.

Any reader conforming to the 'mif1' brand shall support displaying of at least the image included in
the grimary item provided that the reader supports the item type of that image and, when that image is
described by a derived image item, the item typesof the source image items of that image iffem.

Readers shall recognize the following item properties.

code

Four-character

Name of the property

ispe

image spatial extents

pasp

pixel aspect ratio

colr

colour information

paxi

pixel information

rdoc

relative location

auxC

image properties for auxiliary images

clap

clean aperture

irot

image rotation

imir

image mirroring

10.3 Image sequence brands
10.3.1 'msfl' structural brand

10.3.1.1 Requirements on files

Files shall contain the brand 'msf1"' in the compatible brands array of the FileTypeBox.

When the 'msf1' brand is present among the compatible brands array of the FileTypeBox, the file
may be identified by MIME type defined in Annex D. When this brand is the major brand, the defined
file extension and MIME type should be used.
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Additionally, the compatible brands array may contain codec specific brands, such as those described
in C.4.2. The codec specific brand announces to the reader, the facilities required from the reader to
decode the coded media stream properly.

At least one

track of handler type 'pict', as defined in 7.2, is required.

Itis required that ' iso8"' is present among the compatible brands array.

10.3.1.2 Requirements on readers

Readers shall support tracks with handler type 'pict’, as defined in 7.2.

Structures 1

The EditL

equired by the 'iso8 "' brand shall be supported.

| stBox repetition, as specified in 9.6, shall be supported.
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Annex A
(normative)

Storage of externally specified metadata

A.1 General

This| annex specifies the format to store metadata complying with Exif (JEITA [CP-3451B),
XMP| (ISO 16684-1), or MPEG-7 (ISO/IEC 15938-3) in files conforming to the Image Eile Format. When
Exif|XMP, or MPEG-7 metadata is associated with items or tracks conforming to the Image File Format,
the metadata shall follow the specifications of this annex. However, it is not required for a reader
confprming to this document to understand Exif, XMP, or MPEG-7 metadata.

A.2 | Exif

A.2.1 Untimed Exif metadata

Exif data is stored always asan 'Exif block', with the féllowing structure:

alighed (8) class ExifDataBlock() {

unsigned int (32) exif tiff header offsefy
unsigned int (8) exif payloadl[];

}
exif tiff header offset isan offsetin bytes from the first byte of exif payload to the first
byte|of the TIFF Header of the Exif metadata;as specified in JEITA CP-3451B. If the TIFF Header is the
first|byte of the payload, the value is 0. Qtherwise, it is a positive number skipping any |other bytes
befofe the TIFF Header (e.g. exif payload is formatted as specified for the DCF thumpnail file in
JEITA CP-3461B).

exif payloadis avariable sizéd array of bytes holding the Exif compliant metadata to He parsed by
the feader. This is compliantwith JEITA CP-3451B or JEITA CP-3461B and shall have as parf of it a TIFF
Header with referenced Image File Directories (IFDs). There may be additional bytes befpre or after
this Exif data, but the all'data shall be contained in the size indicated by the item size. exif payload
should not contain fields that use file-absolute offsets, because it is allowed to modify a fil¢ so that the
location of item data is changed.

When untimed Exif metadata is stored as a metadata item the item type value shallbe 'Exif"’.

A.2.2 Exifmetadata in tracks

Wheln EXif metadata is stored in a metadata track, the sample entry type is 'FExi f', The EXif metadata
trackislinked viaa 'cdsc' track reference to the track it describes.

Exif metadata that is true for the entire track may be stored in a MetaBox in the TrackBox, in one or
more items of type "Exif'.

It is not required that every sample be a 'sync sample'. The metadata that applies to the corresponding
time interval of the linked track is formed by the union of the following:

a) forsyncsamples, the metadata in the MetaBox and the metadata that is the metadata sample data;

b) for non-sync samples, the metadata in the MetaBox, the metadata that is the sample data of the
preceding sync sample, and the metadata that is the sample data.

When such a union is formed, any duplicate metadata items are replaced, in the order given.
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Each sample is precisely an ExifDataBlock.

A.3 XMP metadata

For image items, XMP metadata shall be stored as an item of item type value 'mime' and content
type 'application/rdf+xml"'. The body of the item shall be a valid XMP document, in XML form.

For image sequences which use the track structure, XMP metadata that is true for the entire track can
be stored in an item of type 'mime' and content type 'application/rdf+xml' embedded in a
track level MetaBox.

When XMP|data is carried in a metadata track, the track handler is 'meta' and shall use tHe XML
metadata sample entry using the XMP namespace. The XMP metadata track is linked via a\"cdsc"'
track reference to the track it describes.

A.4 MPEG-7 metadata

MPEG-7 metadata is stored as an item of item type value 'mime' and using the XML document
MIME type.

The body of|{the item shall be an MPEG-7 document, in XML form.
The storagd of MPEG-7 in tracks is defined in ISO/IEC 14496-14.
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Annex B
(normative)

HEVC Image File Format

B.1 General

This[annex derives a format to encapsulate HEVC-coded images, image collections, and image sequences
fron the Image File Format specified above. HEVC-specific brands for a single image anld an image
collgction as well as image sequences are specified in B.4.

B.2| HEVC images and image collections

B.2.1 General

[B.2 $pecifies requirements for files containing HEVC-coded image'items. When a brand ppecified in
B.4.1 is among the compatible brands of a file, the requirements-specified in B.2 shall be ob¢yed.

The ppecifications of Clause 6 apply.

B.2.p Image data
B.2.2.1 Definition

B.2.2.1.1 General

There shall be no inter prediction between HEVC image items, except for the case of an externgl base layer
(see pelow). If inter prediction between images exist, the HEVC pictures shall be stored according to B.3.

HEV{ItemData is structurallyidentical to the syntax defined in ISO/IEC 14496-15 for an HEVC sample.
HEV[ItemData shall not contdin any extractors or aggregators defined in ISO/IEC 14496-13.

NOTE Functionality similar to sharing NAL units through extractors between samples of different tracks
can He achieved in imageitems through the use of extents.

B.2.2.1.2 Image item of type 'hvcl'

An item of type 'hvcl' consists of the NAL units of an HEVC bitstream that are length-delimited as
specified -below, and the bitstream contains exactly one access unit.

NAL units with nuh layer id greater than 0 may be presentin items of type 'hvcl'. Readers shall
ignore NAL units with nuh layer id greater than 0 inanitem of type 'hvcl'.

NOTE The base layer picture of HEVC items of type "hvcl' may be an IDR, CRA or BLA picture as defined
ISO/IEC 23008-2.

B.2.2.1.3 Image item of type '1hv1l'

An item of type '1hv1' consists of the NAL units of an HEVC bitstream that are length-delimited as
specified below and the bitstream contains exactly one access unit.

NOTE Anitem oftype '1hv1' consists of an initial IRAP access unit as defined ISO/IEC 23008-2, can contain
more than one coded picture, and contains at most one coded picture with any specific value of nuh layer id.
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All image items of type '1hv1' shall have an associated property called the 'oinf' property. The
'oinf' property provides a summary of the high-level characteristics of the bitstream containing the

image item,

similar to the 'oinf ' sample grouping of ISO/IEC 14496-15.

All image items of type 'lhv1' shall have an associated TargetOlsProperty item property.
TargetOlsProperty provides the output layer set index to be used as input for the decoding process
of coded image item.

The '1hv1' image item shall include the layers that are included in the layer set identified by the
associated TargetOlsProperty and may include other layers too.

When Lay
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class HEVCItemData

0; i<item size; ) // item size from summing/the’ extents

// in the ItemLocationBox

ned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
.UnitLength;

NALUnitLength * 8) NALUnit;
(DecoderConfigurationRecord.LengthSizeMinusOne+1)
NALUnitLength;

+

mantics

x above, the following applies.

specified in the I{emLocationBox.

e rConfigurat fonRecordindicates the record inthe associated configurationinitializ
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B.2.3 Image properties

B.2.3.1 HEVC configuration item property

2:2017(E)

ntical to the

age item of

erty that is
496-12 and
b equal to 1,

Box type: 'hveC!'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for an image item of type "hvcl'

Quantity (per item): One for an image item of type 'hvcl'

Each HEVC image item of type 'hvcl ' shall have an associated property that is exactly ide
HEV({ConfigurationBox as defined in ISO/IEC 14496-15.

esspntial shall be equal to 1 for an "hvcC' item property associated with an im
typdg 'hvcl'.

B.2.3.2 Sub-sample item property

Box fype: 'subs’

Property type: Descriptive item property

Contlainer: ItemPropertyContédnerBox

Manfatory (per item): No

Quantity (per item): Zero or more for an HEVC image item

Sub-sample information for HEVC coded images may be given using an associated prop|
exactly identical to SubSampleInformationBox for HEVC as defined in ISO/IEC 14
ISO/JEC 14496-15. The entry count field of the SubSampleInformationBox shall bg
and the sample delta fieldefthe SubSampleInformationBox shall be equal to 0.
Zerolor more properties of type ' subs' may be linked to the same HEVC image item.
B.2.3.3 Layered HEVC configuration item property

Box fype: 'lhvC'

Propgerty-{ype: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for an image item of type ' 1hv1'

Quantity (per item): One for an image item of type ' 1hv1'

Each HEVC image item of type ' 1hv1 ' shall have an associated property that is exactly identical to the
LHEVCConfigurationBox as defined in ISO/IEC 14496-15.

essential shall be equal to 1 for an '1hvC' item property associated with an image item of
type '1lhv1".
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B.2.3.4 Operating points information property

B.2.3.4.1 Definition

Box type: 'oinf'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for an image item of type '1hv1'

Quantity (pgr item): One for an image item of type ' 1hv1"

The operating points information property 'oinf' is similar to the operating points)inform

sample groyp specified in ISO/IEC 14496-15 but applies to image items.

Image item:
The 'oinf
constitutior
and tier. Fol
and height g

with an imajge item provides the output layer set index that can be used-to’select which operating-p

specific infa
dependency

B.2.3.4.2

aligned(8)
extends It

Opeq]
}

B.2.3.4.3

The semar
included in
Operatin

frame raf
constantl]

bit rate]
present and

B.2.3.5 T3

originating from the same bitstream shall be associated with the same~Yoinf ' prop|
' property informs about the different operating points provided by @ bitstream and
. Each operating point is related to an output layer set and a combination of a profile,
each operating point, the 'oinf' property provides the minintum and maximum W
f output pictures, the chroma format, and the bit-depth. TargetOlsProperty assoc

rmation of the 'oinf' property applies to the image item. The property also provide
information between layers and the scalability types in the bitstream.

byntax

class OperatingPointsInformationProperty
bmFullProperty ('oinf', version 0, fldgs 0) {
atingPointsRecord; // specified in [SO/IEC 14496-15

bemantics

tics of OperatingPoingtsRecord are specified in ISO/IEC 14496-15. V|
OperatingPointsInférmationProperty, the values of the syntax element
PointsRecord are éonstrained as follows.

e info flag _shall be equal to 0. Consequently,
FrameRate are-not present and their semantics are not specified.

avgFrameRate

| info flagishall be equal to 0. Consequently, naxBitRate and avgBitRate ar{
their semadntics are not specified.

rget.output layer set property

ition

erty.
their
level
ridth
ated
oint-
5 the

Vhen
s of

and

e not

B.2.3.5.1 Definition

Box type:
Property ty

Container:

Mandatory (per item):

Quantity (per item):

'tols'
pe: Descriptive item property
ItemPropertyContainerBox

Yes, for an image item of type '1hv1'

One for an image item of type ' Lhv1 "', zero otherwise

TargetOlsProperty provides the output layer set index to be used as input for the decoding process
of coded image item.
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essential shallbeequaltolforan 'tols' item property.

B.2.3.5.2 Syntax

aligned(8) class TargetOlsProperty
extends ItemFullProperty('tols', version = 0, flags = 0) {

}

unsigned int (16) target ols index;

B.2.3.5.3 Semantics

2:2017(E)

target ols idx provides the output layer set index to be provided to the L-HEVC decoding process

ast
NOT

discd
equa

B.2.

B.2./
The

urn:
URN

is equal to the AuxId value specified in ISO/IEC 23008-2:2015, Table F.2.

NOT

auxiliiary picture layers. urn:mpeg:hevc:2015:auxid:xxx'may be used auxiliary pictures stored as i

item
An H

HEV
Aux

NOT
initig

asso

Hev
can |

B.2.4

alig

€ value ol IargetUlsldXx variable, speciiied in clause r.c oI HEVU.

) Output layer set index equal to 0 indicates an output layer set consisting of the base'la
uraged to have '1hv1' image items with an associated TargetOlsProperty with rargd
to 0 presentin files. Instead, the inclusion of the respective 'hvcl' image items is.encourage

4 HEVC auxiliary images

.1 General

mpeg:hevc:2015:auxid:xxx . This URN points to ISO/IEC.23008-2:2015, Table F.2. Th
string is the decimal string representation of an integer identifying the auxiliary ima

1 ISO/IEC 23008-2:2015, Table F.2 specifies\auxiliary picture types for auxiliary pic
reference of type 'aux1' to another image.
EVC coded auxiliary image uses the item typevalue 'hvcl' or '1hvl'.

CAuxConfigSubType  structure“Specified below replaces the aux subtype by
i liaryTypeProperty.

2 The auxiliary image:isotreated like a master image. Among other things, this me
lization data for HEVC c0ded auxiliary images is provided by a property. The same image
iated with an AuxiliaryTypeProperty and HEVCConfigurationBox

cAuxConfigSubType can include SEI messages that are specific to the auxiliary ima
brovide information relevant for interpreting the auxiliary image.
.2 Syntax

ned (8)" class HEVCAuxConfigSubType {
utsigned int (32) sei msg len;

yer only. It is
t ols idx

d.

following URNSs are specified for aux type of AuxiliaryPypeProperty in this anpex.

b xxX in the
be type that

fures within

ems with an

te array in

hns that the
item may be

be type and

foy (1=0: i<sei maesq lens ) {

}

unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
nalu len;

bit (nalu len * 8) nal unit;

i += (DecoderConfigurationRecord.LengthSizeMinusOne+l) + nalu len;

B.2.4.3 Semantics

In the syntax above, DecoderConfigurationRecord indicates the record in the associated
configuration item property.

sei msg len:the sum of the sizes of zero or more SEI NAL units, preceded by their length.
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nalu_len: The size of a NAL unit measured in bytes. The length field includes the size of both the two-
byte NAL unit header and the RBSP payload but does not include the length field itself.

nal unit: A single SEI NAL unit including both the two-byte NAL unit header and the variable length
encapsulated byte stream payload.

The label urn:mpeg:hevc:2015:auxid:1 indicates an alpha plane. It is recommended to provide, within
nal unit, the alpha channel information SEI message specified in ISO/IEC 23008-2, when aux
type is equal to urn:mpeg:hevc:2015:auxid:1. urn:mpeg:hevc:2015:auxid:2 indicates a depth image.
It is recommended to provide, within nal unit, the depth representation information SEI message
specified in ISO/IEC 23008-2, when aux_type is equal to urn:mpeg:hevc:2015:auxid:2.

B.2.5 HEVYC tile Items

ISO/IEC 23(
and proper
a rectangul
column is a
row is arec
decoded ind
between til

NOTE1 A
an exact rec
identify whe

An HEVC ti
preceded by

An HEVC til

a setof

08-2 allows partitioning of a picture into tiles. ISO/IEC 23008-2 includes the exactdefin|
fies of a tile, while some properties are informatively repeated in the following: A t
ar portion of the picture within a particular tile column and a particulay tile row. 4
rectangular region of the picture having a height equal to the heightof-the picture. 4
fangular region of the picture having a width equal to the width of thepicture. A tile cz
ependently of other tiles, as there are no intra prediction or entropy decoding dependel
PS.

though tiles may be independently decoded, a tile may require-adjacent tiles to be decode

nstruction of pixel data, because of HEVC loop filtering. It is the task of the file reader/decod
ther HEVC loop filtering is disabled across tiles when processing HEVC tile items.

r length fields, as defined in B.2.2.1.3.
e item consists of the following NAL units in‘decoding order specified by ISO/IEC 2300

VCL NAL units containing one or more tiles, as defined in ISO/IEC 23008-2, such that the

contained in the set of VCL NAL units represent a rectangular array of pixels;

associa

NOTE2 Ty
found in the

The VCL N/
shall appea

The slice ty
NOTE3 H

of the image
B.2.3.2 can b

rpically, if the HEVC tile item(consists of a single tile, only the slice(s) used to code this tile w|
HEVC tile item.

LL units of an HEVC tile item shall form a rectangular array of pixels without holes.
" in raster-scan ofder in an HEVC tile item.

pbe of VCL NALunits in HEVC tile items shall be equal to I (standing for intra coded slice
FEVC tile items can be included in a file to allow fast data fetching without analysing NAL unit

For finer-grain and/or more generic indication of tiles, the sub-sample information specifi
e wsed. For instance, the sub-sample information is suitable to indicate the tiles that are cont

within one V|

Ch.NAL unit.

ition
le is
\ tile
\ tile
n be
ncies

d for
er to

e item shall be stored as an item of type 'hvt 1<, )and formatted as a series of NAL {finits

B-2:

tiles

fed non-VCL NAL units (if any) for the set of VCL NAL units, as defined in ISO/IEC 23008-2.

ill be

Tiles

S).

iyout
ed in
hined

When a VCL NAL unit included in an HEVC tile item is a dependent slice segment of a particular slice
and the independent slice segment of that particular slice is not included in the same HEVC tile item,
there shall be an item reference of type 'dpnd' identifying the HEVC tile item in the from item ID
field and the HEVC tile item containing the independent slice segment of that particular slice in the
to item ID field. All dependent slice segments of an HEVC tile item identified by from item ID of
any 'dpnd' item reference shall be parts of the same slice. There shall be exactly one independent slice
segment in the tile HEVC tile item identified by to item IDofany 'dpnd' item reference.

NOTE 4 Ifasingle slice with a single segment NAL unit carries a non-rectangular set of tiles, the resulting set
of tiles cannot be expressed as an HEVC tile item.
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NOTES5  If a slice carries a non-rectangular set of tiles with one slice segment per tile, an HEVC tile item can
typically be formed from a subset of the tiles in the slice, possibly together with tiles from another slice. For
example, if an HEVC picture has a 2 x 2 regular tiling with one slice for the first three tiles with one slice segment
per tile and one slice for the last tile, HEVC tile items can be used and the items corresponding to the second and
third HEVC tile items shall have an item reference of type 'dpnd"' to the first HEVC tile item.

Each HEVC tile item shall be associated with one HEVCConfigurationBox, one
ImageSpatialExtentsProperty andoneRelativeLocationProperty.

The HEVCConfigurationBox shall contain all parameter sets required for decoding the tiles present
in the HEVC tile item.

The [RelativeLocationProperty shall indicate the position of the HEVC tile item| within the
respective HEVC image item.

NOTE 6  The respective HEVC image item of each HEVC tile item is identified as documented in 6.5.7.

The [image width and image height of the ImageSpatialExtentsPrbdperty phall be set
accofding to the width and height of the HEVC tile item.

B.3| HEVC image sequences

B.3.l General

[B.3 $pecifies requirements for all files containing one ormore HEVC-coded image sequénce tracks.
Whein a brand specified in B.4.2 is among the compatibletbrands of a file, the requirementsispecified in
B.3 ghall be obeyed.

The ppecifications of Clause 7 apply.

B.3.2 Derivation from ISO/IEC 1449612 and ISO/IEC 14496-15

The pample entry of type "hvcl', "hvd2',or ' L1hv1 ' shall be used for an image sequence|track coded
withl HEVC, as specified in ISO/IEC 14496-15.

The HEVCSampleEntry or LHEVESampleEntry shall be used as specified in ISO/IEC 14496-15.

NOTE As specified in, %2.3.1, a CodingConstraintsBox is required to be pregent in the
HEV(SampleEntry and BHEVCSampleEntry, in addition to the boxes required by ISO/IEC 14#96-15 to be
contgined in the HEVCSanwpleEntry and LHEVCSampleEntry, respectively.

For a track containing an HEVC image sequence, either all samples shall be sync samples ¢r the a1l
ref|pics ipf¥a field in the CodingConstraintsBox specified in 7.2.3 shall be set tojone.

B.3.B Auxiliary HEVC image sequence tracks

The PElMmessages for the auxiliary channel follow the same principle as any other SEI mesjsage for the
sample entry, i.e. they may be included in the decoder configuration record of the sample entry types
specified for HEVC or its multi-layer extensions in ISO/IEC 14496-15. When aux_track typeisequal
to 'urn:mpeg:hevc:2015:auxid:xxx' (where xxx is a positive integer), as specified in B.2.3.3, an HEVC SEI
message describing the auxiliary image sequence should be included in the sample entry.
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B.4 HEVC-specific brands

B.4.1 HEVC image and image collection brands

B.4.1.1 General

The brands 'heic' and 'heix' are specified in the following subclauses. Unless otherwise stated,
the specifications apply to both "heic' and "heix' brands.

A coded image item is specified to conform to the 'heic' brand when all of the following constraints
are true.

— The item has type "hvcl ' and conforms to the specifications in B.2.

— The item is not associated with any other types of essential item properties than 'hvoC.Y, "irjot ",

'clap

The content

,and 'imir'.

of the item conforms to the Main profile or the Main Still Picture profitejef HEVC.

A coded imgge item is specified to conform to the 'heix' brand when all ofthe’following constrjints

are true.

— The iteI: has type 'hvcl' and conforms to the specifications in B.2.

— The item is not associated with any other types of essential item.properties than 'hvcC', "irjot",
'clap|,and '"imir"'.

— The comtent of the item conforms to the Main 10 profile” or any of the format range extengions
profiled of HEVC.

B.4.1.2 R

Files shall i
10.2.1.1. Ad

The files co

Each file in
either the p
one of the fg

— The itemn is a coded image item conforming to the "heic' brand as specified in B.4.1.1.

The ite
either a
conforn

tquirements on files

hclude 'mif1' among the compatible brands and hence conform to the specificatio
litionally, files shall comply withthe specifications in B.2.

(forming to the 'heic' anditheix' brands shall additionally be constrained as folloy

rimary item or any item from the alternate group containing the primary item, and fq
llowing constraints:

n is a crep-rotate-mirror derived image item, and each source image item of the ite
crop-rotdte-mirror derived image item or a coded image item that is present in the filg
s to the "heic' brand as specified in B.4.1.1.

NS in

VS.

Cluding 'heic' as a compatible brand shall contain an item that is present in the file, is

h1fils

m is
and

Each file in¢t

either the p

oup containing the primary item, an

the alternate gr

CIt® g X as—a Cco D3 C
rimary item or any item from d

one of the following constraints.

The item is a coded image item conforming to the 'heix' brand as specified in B.4.1.1.

ile, is
fulfils

The item is a crop-rotate-mirror derived image item, and each source image item of the item is

either a crop-rotate-mirror derived image item or a coded image item that is present in the file and

conforms to the "heix ' brand as specified in B.4.1.1.

B.4.1.3 Requirements on readers

The requirements on readers specified in 10.2.1.2 shall be supported.
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Readers conforming to the "heic' brand shall support displaying an item that is either the primary
item or any item from the alternate group containing the primary item and fulfils one of the following
constraints.

Readers conforming to the "heix'
itemro

The item is a coded image item conforming to the 'heic"'

brand as specified in B.4.1.1.

The item is a crop-rotate-mirror derived image item, and each source image item of the item is
either a crop-rotate-mirror derived image item or a coded image item conforming to the 'heic’

brand as specified in B.4.1.1.

brand shall support displaying an item that is either the primary

cons

Read
decq

File
auxi

B.4.

B.4.]

The

the s

B.4.]
Files

10.3]
to1

with|

Whe

'hv
sam

with|

com

NOT

THITy eI ot crreorcoerrrorce oot TTITTorT

traints.

[he item is a coded image item conforming to the the 'heix' brand as specifiéd inh B.

[he item is a crop-rotate-mirror derived image item, and each source image item of
bither a crop-rotate-mirror derived image item or a coded image item cofiforming to 1
prand as specified in B.4.1.1.

ers conforming to the "heic' brandorthe 'heix' brand are fecommended but not]

de all levels as specified by ISO/IEC 23008-2.

iary image of aux_type equal to urn:mpeg:hevc:20155auxid:1.

P HEVC image sequence brands

.1 General

brands 'hevc' and 'hevx' are specified in the following subclauses. Unless other
pecifications apply to both 'hevc' and™ hevx' brands.

.2 Requirements on files

shall include 'msfl' ameng the compatible brands and hence conform to the spec
1.1. Additionally, files shall*comply with the specifications in B.3. Track enabled sh
and Track in movieShall be equal to 1 for at least one image sequence track co
the specificationsinB.3.

n the 'hevc' brand is among the compatible brands, there shall be an image sequencg
c1' samplewentry type, Track enabled equal to 1, Track in movie equal to
ble entry having a data reference index value such that it is mapped to a Dat{
(entry~flags & 1) equal to 1, for which general_profile_idc is equal to 1 or (geng
patibility_flags & 2(32 - 1)) is greater than 0.

]

or any item from-the alternate grr\np r‘r\nfcnnlng f']'\n prIm’)r}r Ifnm anr] Fn]ﬁ]c one nF f]‘\

1e following

.1.1).

the item is
he 'heix'

required to

readers should support displaying of an image with opacity-information specified by an associated

vise stated,

fications in
all be equal
hforming to

b track with
1, and each
EntryBox
ral_profile_

| In other words when the "hewvc! brandis among the r‘nmpafihlp brands atleast one vid

wable image

sequence track is an HEVC image sequence track and contains a bitstream conforming to the Main profile of HEVC.

When the 'hevx' brand is among the compatible brands, there shall be an image sequence track with
'hvcl' sample entry type, Track enabled equalto1land Track in movie equal to 1, and each
sample entry having a data reference index value such that it is mapped to a DataEntryBox
with (entry flags & 1) equal to 1, for which either one of the following is true:

— general_profile_idc is equal to 2 or (general_profile_compatibility_flags & 2(32 - 2)) is greater than 0;
— general_profile_idc is equal to 4 or (general_profile_compatibility_flags & 2(32 - 4)) is greater than 0.
NOTE 2  In other words, when the 'hevx' brand is among the compatible brands, at least one viewable image

sequence track is an HEVC image sequence track and contains a bitstream conforming to the Main 10 profile or
any of the format range extensions profiles of HEVC.
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B.4.2.3 Requirements on readers
The requirements on readers specified in 10.3.1.2 shall be supported.

Readers for the 'hevc' brand shall be able to display an image sequence track with "hvcl' sample
entry type, Track enabledequalto1and Track in movie equal to 1, for which general_profile_
idc is equal to 1 or (general_profile_compatibility_flags & 2(32 - 1)) is greater than 0.

Readers for the 'hevx' brand shall be able to display an image sequence track with "hvcl' sample
entry type, Track enabledequaltoland Track in movie equalto 1, for which either one of the

following is

true:

— general
— general

Readers sha

| profile_idc is equal to 2 or (general_profile_compatibility_flags & 2(32 - 2)) is greaterth
| profile_idc is equal to 4 or (general_profile_compatibility_flags & 2(32 - 4)) is greater th

1l supportall values allowed by 7.2.1 for the matrix syntax element of the TrackHeade

an 0;
an 0.

Box

and shall obey the CleanApertureBox of the visual sample entry when displayingamimage sequence

track with Jhvcl' sample entry.

NOTE If] other words, readers are required to support rotation by 0°, 90°, 180%-and 270° and mirroring, as

controlled by the matrix syntax element, as well as cropping, as controlled by thé C¥eanApertureBox.

Displaying pf an image sequence track with opacity information specified by an associated auxiliary

track of ayx track type equal to urn:mpeg:hevc:2015:auxid:1)\as specified in B.3.3, should be

supported.

B.4.3 L-HEVC image and image collection brands

B.4.3.1 General

The brands| 'heim' and 'heis' are specified in“the following subclauses. Unless otherwise sthated,

the specifichtions apply to both "heim' and 'hgi's' brands.

A coded imgge item is specified to conformto the 'heim' brand when all of the following constrjints

are true.

— The iteI: has type ' 1hv1' and/cenforms to the specifications in B.2.

— The itemn is not associated with any other types of essential item properties than ' 1hvC', "irjot",
'clap|, 'imir', "1sell Y, and 'tols".

Each la

A coded im{
are true.

rer of the itemconforms to the Main profile or the Multiview Main profile of HEVC.

1ge item(is sSpecified to conform to the 'heis' brand when all of the following constr

The itemhas type ' 1hv1' and conforms to the specifications in B.2.

hints

'clap

Scalable Main 10 profile of HEVC.

B.4.3.2 Requirements on files

The item is not associated with any other types of essential item properties than ' 1hvC"', 'irot"',
','imir', 'lsel',and 'tols".

Each layer of the item conforms to the Main profile, Main 10 profile, the Scalable Main profile, or the

Files shall include 'mif1' among the compatible brands and hence conform to the specifications in
10.2.1.1. Additionally, files shall comply with the specifications in B.2.

The files conforming to the 'heim' and 'heis"' brands shall additionally be constrained as follows:
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Files including "heim' as a compatible brand shall contain an item that is present in the file, is either
the primary item or any item from the alternate group containing the primary item, and fulfills one of
the following constraints.

The item is a coded image item conforming to the 'heim' brand as specified in B.4.3.1.

The item is a crop-rotate-mirror derived image item, and each source image item of the item is
either a crop-rotate-mirror derived image item or a coded image item conforming to the 'heim’

brand as specified in B.4.3.1.

Files including 'heis"' as a compatible brand shall contain an item that is present in the file is either

TCOTIT O ortry TTerTeet S P THeo TS PrIrory TeeTTnorrrer

the fpllowing constraints.

B.4.:

The

[he item is a coded image item conforming to the 'heis"' brand as specified in‘B.4.3.1

[he item is a crop-rotate-mirror derived image item, and each source image item of
bither a crop-rotate-mirror derived image item or a coded image item cofiforming to 1
pbrand as specified in B.4.3.1.

8.3 Requirements on readers

Fequirements on readers specified in[10.2.1.2 shall be supparted.

Readers conforming to the "heim' brand shall support displaying an item that is either {

item|

consftraints.

['he item is a coded image item conforming toithe 'heim' brand as specified in B.4.3.1

[he item is a crop-rotate-mirror deriveddmage item, and each source image item of
bither a crop-rotate-mirror derived image item or a coded image item conforming to 1
pbrand as specified in B.4.3.1.

Readers conforming to the 'heis '~brand shall support displaying an item that is either {

item

consftraints.

[he item is a coded image item conforming to the the 'heis"' brand as specified in B.4

[he item is a crdpsrotate-mirror derived image item, and each source image item of
bither a crop-rotate-mirror derived image item or a coded image item conforming to 1
brand as spegified in B.4.3.1.

Readers conforming to the 'heim' brand or the 'heis' brand are recommended but not
decdde all levels as specified by ISO/IEC 23008-2.

File read
auxiliary ima

B.4.

the item is
he 'heis'

he primary

or any item from the alternate group containing the primary item and fulfils one of the following

the item is
he 'heim'

he primary

or any item from the alternaté-group containing the primary item and fulfils one of the following

the item is
he 'heis'

required to

hould support displaving of an image with opacity informati

A . C 4 o . A = A % =4
ge of aux_type equal to urn:mpeg:hevc:2015:auxid:1.

4 L-HEVC image sequence brands

B.4.4.1 General

associated

The brands "hevm' and 'hevs' are specified in the following subclauses. Unless otherwise stated,
the specifications apply to both 'hevm' and 'hevs"' brands.

B.4.4.2 Requirements on files

Files shall include "msf1"'

among the compatible brands and hence conform to the specifications in

10.3.1.1. Additionally, files shall comply with the specifications in B.3. Track enabled shall be equal
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toland Track in movie shall be equal to 1 for at least one image sequence track conforming to the
specifications in B.3.

When the "hevm' brand is among the compatible brands, there shall be an image sequence track
with 'hvcl' or 'hvc2' sample entry type with an L-HEVC configuration record included,
Track enabled equal to 1, Track in movie equal to 1, and each sample entry having a data
reference index value such that it is mapped to a DataEntryBox with (entry flags & 1)
equal to 1. Moreover, each layer in the reconstructed access units of the image sequence track shall
conform to the Main profile or the Multiview Main profile.

When the "hevs' brand is among the compatible brands, there shall be an image sequence track with

'hvcl' or 'h
equal to 1

index valu
Moreover, e
Main profile

B.4.4.3 R
The requirg

Readers for

'hvc?2 ' sample entry type with an L-HEVC configuration record included, Track enabled equ

land Trac
sequence tr

Readers fory

'hvc?2 ' sample entry type with an L-HEVC configurationrecord included, Track enabled equ

1land Trac
sequence tr
10 profile.

Readers sha
and shall ob
track with

NOTE In
controlled by

T sampleentry type witlram E=HE Ve tonfiguration recordincluded, Track enah
ind Track in movie equal to 1, and each sample entry having a data refexer
e such that it is mapped to a DataEntryBox with (entry flags & 1).qual
hch layer in the reconstructed access units of the image sequence track shall cgnform t
, Main 10 profile, Scalable Main profile, or the Scalable Main 10 profile.

tquirements on readers
iments on readers specified in 10.3.1.2 shall be supported.

the 'hevm' brand shall be able to display an image sequence track with '"hvcl

k in movie equal to 1, for which each layer in the reconstructed access units of the iy
hck conforms to the Main profile or the Multiview Main profile.

the 'hevs' brand shall be able to display an“image sequence track with "hvcl

k in movie equal to 1, for which each layérin the reconstructed access units of the iy
hck conforms to the Main profile, Main 10 profile, Scalable Main profile, or the Scalable

1l supportall values allowed by 7.2:d40or the matrix syntax element of the TrackHeade

hvcl' or 'hve2' sample entry.

the matrix syntax element; as well as cropping, as controlled by the CleanApertureBox.

led
ce
to 1.
b the

or
al to
nage

|l

or
al to
nage
Main

Box

ey the CleanApertureBox ofthe visual sample entry when displaying an image sequlence

other words, readers arerequired to support rotation by 0°, 90°, 180°, and 270° and mirroring, as

Displaying pf an image sequéence track with opacity information specified by an associated auxiliary
track of ayx track tyge) equal to urn:mpeg:hevc:2015:auxid:1, as specified in B.3.3, should be
supported.
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Annex C
(normative)

High efficiency image file MIME type registration

General

2:2017(E)

The

the major brand in the FileTypeBox. When the major brand indicates a brand related to

B.2
isad

C.2

MIME

MIME

Requy

Opti

file extension and MIME type of a file in deriving from the ISO base media file formatus

Kingle image and image collection), the MIME type defined here should be used) When s
ompatible brand, this MIME type may also be used.

Registration
media type name: image
subtype name: heif, heic
The semantics of the subtypes are as follows:

heif: High efficiency image file containdnhg one or
more image items using any coding fommat

heic: High efficiency image file confdorming to the
requirements for the 'heic', 'heix", 'heim', or 'heis'
brand (and hence containing qQnélor more HEVC coded
image items)

The use of subtype values isWeconstrained as follows:

The MIME subtype name MAY be 'heic' only if the file
conforms to the requirements of the 'heic', 'heix', 'heim',
or 'heis' brand, and ctntains at least one of those

brands as a compatible brand. Otherwise, the MIME subtype
name SHALL be 'heif!“or the MIME subtype specified for a
derived format te which the file conforms.

i red parameters?\hone
bnal parameters:
rofiles: Specified by RFC 6381 and its successors.

bdegs : As specified for files derived from ISO/IEC 14496-12
and derived specifications. The specifications of the

hally reflect
Clause 6 or
uch a brand

ISO base media file format name space of RFC 6381

i

apply for the codecs parameter. For HEVC, the format
of a list item included in the wvalue of the codecs
parameter is specified in ISO/IEC 14496-15.

temtypes: One or more comma-separated item descriptions.

Each item description corresponds to an image item
included in the file. An item description SHOULD be
present for the primary item of the file and MAY be
present for other image items of the file.

Each item description starts with an item type string
and is followed by a plus-separated ('+') list of

zero or more item property strings.

An item type string starts with the four-character
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lhevcpt

depende

Encoding c
Security c
Interopera

Published

item type value of the item and MAY be followed by
zero or more dot-separated ('.') qualifiers specified
below.

When the item type is a four-character code of a
coded image, it MAY be followed by a dot-separated
('.'") value, as specified for the codecs parameter of
the ISO base media file format name space in

RFC 6381. For the item type 'hvcl', the value after
the '.' is the profile-tier-level value as specified
in ISO/IEC 14496-15.

When the item type is a four-character code of a

\J.CJ_J'. Cd Jl_lllctkjc Jl_lL,Clll, J_IL, IE&.L bc J_UllUWCLJL b_y [=} \,}.UL
separated ('.') pixel count value that is the
positive decimal integer indicating the number of
pixels that is required for the input images of the
derived image item and the reconstructed image
itself. For the item type 'hvcl', the pixel count
value SHALL be present for an item description, when
that pixel count value is greater than twice the
largest pixel count inferred from the profile-tier
-level value of any coded image of the same item
description list.

An item property string consists of the box-type~of
an item property marked as essential. The list~0f/ the
item property strings SHALL indicate the entixe/set
of item properties that are marked as essential. The
item property strings SHALL appear in the order they
are associated with the image item in the\file.

| : syntax and semantics are identical £o those
specified for lhevcptl optional MIME\parameter
in ISO/IEC 14496-15 for the L-HEVUC“sample entry
types.

hcies:

a list of comma-separated YRLs from the
DataReferenceBoxes in the“top-level MetaBox and

all tracks. The DataReé&ferenceBoxes indicating a
reference to the same-file as the container file MUST
NOT be listed. The\WRLs SHOULD be relative whenever
possible. Note that the URLs are often, but not
required to be, ,relative, and that some characters
in URLs may «x€guire escaping in some situations.

nsiderationst as for video/mp4
bnsideratiphs: See section 5 of RFC 4337
bility onsiderations: -

bpécification: ISO/IEC 23008-12

Applications: Multimedia

Additional

Magic

information:

number (s) : none

File extension(s): heif (for subtype heif),

heic

(for subtype heic)

Macintosh File Type Code(s): None

Person to contact for info: David Singer, singer@apple.com

Intended usage: Common

Author/Change controller: David Singer, ISO/IEC/JTC1/SC29/WG1l1l file format chair
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C.3 Examples (informative)
Content-Type: image/heic; itemtypes=hvcl.A1.80.L93.B0+hvcC+irot

An image rotating by a multiple of 90 degrees an associated image that is a non-frame-packed HEVC
Main profile image at the Main tier, level 3.1.

Content-Type: image/heic; itemtypes=hvcl.A1.80.L93.B0+hvcC,iden+irot

Two items, one of which is a derived image item obtained by rotation, and the other is a non-frame-
packed HEVC Main profile image at the Main tier, level 3.1.

Content-Type: image/heic; itemtypes=hvcl.A1.80.L93.B0+hvcC; profil¢s=heic

Animage file where the primary item of the file is a coded image that may or may notbe-ass¢ciated with
trangformative item properties that are marked as non-essential. The coded image’is a progressive,
non-frame-packed HEVC Main profile image at the Main tier, level 3.1.

Content-Type: image/heic; itemtypes=grid.3686400, hvcl.A].80.L93.
BO+hvecC,hvecl.A1.80.L93.B0+hvcC

A grld of two images of size 1280x720, and two non-frame-packed HEVEC Main profile imag¢ at the Main
tier, Jevel 3.1.
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Annex D
(normative)

High efficiency image sequence file MIME type registration

D.1 General

The file ext
the major b
B.3 (image
brand, this

D.2 Regi
MIME media
MIME subty

T

bnsion and MIME type of a file deriving from the ISO base media file format usually.reflect
Fand in the FileTypeBox. When the major brand indicates a brand related tor€lause| 7 or
equences), the MIME type defined here should be used. When such a brand is\a compdtible
MIME type may also be used.

stration
type name: image

be name: heif-sequence, heic-sequence

he semantics of the subtypes are as follows:

heif-sequence: High efficiency image file cont@ining
one or more image sequences using any coging format

heic-sequence: High efficiency image file\containing
one or more HEVC coded image sequences

The use of subtype values is constrdimned as follows:
The MIME subtype name MAY be 'heic%sequence' only if
the file conforms to the requirements of the 'hevc',
'h¢vx', 'hevm', or 'hevs' brandjydand contains that brand
ap a compatible brand. Othexwise, the MIME subtype
ngme SHALL be 'heif-sequenge'" or the MIME subtype
specified for a derived fdrmat to which the file conforms.
Required pframeters: none
Optional pgarameters:
profiles Specified By RFC 6381 and its successors.
codecs: As sspecified for files derived from ISO/IEC 14496-12
and-derived specifications. The specifications of
the ISO base media file format name space of RFC 6381
dpply for the codecs parameter. For HEVC, the format
of a list item included in the value of the codecs
parameter is specified in ISO/IEC 14496-15.
When the codecs parameter is present, the first list
item SHOULD represent a track having the handler type
'pict'. Other list items represent other tracks.
lhevcptl: syntax and semantics are identical to those
specified for lhevcptl optional MIME parameter
in ISO/IEC 14496-15 for the L-HEVC sample entry types.
dependencies:

Encoding considerations:

54

as specified for the dependencies optional MIME
parameter of image/heif and image/heic MIME types.

as for video/mp4
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Security considerations: See section 5 of RFC 4337

Interoperability considerations: A reference implementation exists within the
ISO/IEC 14496 community.

Published specification: ISO/IEC 23008-12

Applications: Multimedia

Additional information:

Magic number (s): none

File extension(s): heifs (for subtype heif-sequence), heics
(for subtype heic-sequence)
IIC{L,JI_JJLUD}.I FJ_].C T L)C CUL‘{C lRSNARS I\IUlLC

Pers

Inte

Auth

on to contact for info: David Singer, singer@apple.com
nded usage: Common

br/Change controller: David Singer, ISO/IEC/JTC1/SC29/WG11 file format

chair
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Annex E
(normative)

AVC in the Image File Format

E.1 Overview

This annex
from the In
collection a

E.2 AVC

E.2.1 Ger

[E.3 specifid

Herives a format to encapsulate AVC-coded images, image collections, and image s€que
hage File Format specified above. AVC-specific brands for a single image and‘an ir
5 well as image sequences are specified in E.4.

mages and image collections

jeral

s requirements for files containing AVC-coded image items: When a brand specifig

nces
nage

d in

E.4.1 is am¢ng the compatible brands of a file, the requirements spegified in E.3 and its subclauses

shall be obe

The specifig

E.2.2 Im4g

E.2.2.1 Ds¢

An item of
specified be

NOTE1 A

There shall
the AVC pict

The AVCIt
sample. AV(

NOTE 2
can be achiey

Flinctionality{similar to sharing NAL units through extractors between samples of different t

yed.

ations of Clause 6 and its subclauses apply.

Ige data

finition

fype 'avcl' consists of the NAL units of an AVC bitstream that are length-delimite

low, and the bitstream contains exactly one access unit.
VC items are normally IDR pictures as defined ISO/IEC 14496-10.

be no inter prediction between AVC image items. If inter prediction between images ¢
ures shall be storediaccording to E.4.

emData is structurally identical to the syntax defined in ISO/IEC 14496-15 for an
ItemData shall not contain any extractors or aggregators defined in ISO/IEC 14496-1

red in jrhage items through the use of extents.

E2.2.2 Sy

ntax

d as

Xist,

AVC
5.

racks

aligned(8)
{

for

{

class AVCItemData

(i=0; i<item size; ) // item size from summing the extents

// in the ItemLocationBox

unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;

bit

i+=
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(NALUnitLength * 8) NALUnit;
(DecoderConfigurationRecord.LengthSizeMinusOne+1)
NALUnitLength;

+
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E.2.2.3 Semantics
In the syntax above, the following applies.

— The value of item size is equal to the sum of the extent length values of each extent of the
item, as specified in the TtemLocationBox.

— DecoderConfigurationRecordindicatestherecordintheassociated configurationinitialization
property.

NALUnitLength indicates the size of a NAL unit measured in bytes. The length field includes the size
of both the two-byte NAL header and the RBSP payload but does not include the length field itself.

NALpPnit contains a single NAL unit. The syntax of a NAL unit is specified in ISO/1EC.14496-10 and
inclydes both the two-byte NAL unit header and the variable-length RBSP payload.

E.2.8 AVC configuration item property

Box fype: 'aveC'

Property type: Descriptive item property

Contjainer: ItemPropertyContainerBox
Manfatory (per item): Yes, for an image item of type Xavcl'
Quantity (per item): One for an image item of£ype 'avcl'

Each AVC image item shall have an associated property that is exactly identical to the
AVC(onfigurationBox as defined in ISO/IEC 14496-15.

esspntial shall be equal to 1 for an "avcC' item property associated with an impge item of
typq 'avcl'.

E.2.4 Sub-sample item propenty

Box fype: lsdbs'

Property type: Descriptive item property

Contlainer: ItemPropertyContainerBox

Manfatory (penitem): No

Quantity (peritem): Zero or more for an image item of type 'avcl'

Sub-sample information for AVC coded images may be given using an associated propprty that is
exactly tdemtical t0 subSampleIntormacionBox  for AVC as aefined 1m 1SO/TEC14496-12 and
ISO/IEC 14496-15. The entry count field of the SubSampleInformationBox shall be equalto 1,
and the sample delta field of the SubSampleInformationBox shall be equalto 0.

Zero or more properties of type ' subs' may be linked to the same item of type 'avcl'.

E.2.5 AVC auxiliary images
The URNSs specified for HEVC in B.2.5 may also be used with AVC.

An AVC coded auxiliary image uses the item type value 'avcl'.
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