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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

B d IDC o

work. |
ISO/IE(

The procedures used to develop this document and those intended for its further maintenance arg
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the

differer
editoria

Attenti

patent fights. ISO shall not be held responsible for identifying any or all such patént rights. Details of
any patent rights identified during the development of the document will be irzthe Introduction and/of
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 does nof

constit

For an
express

World Trade Organization (WTO) principles in the TechnicakBarriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.
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JTC 1.

t types of ISO documents should be noted. This document was drafted in accordance with the
1 rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

n is drawn to the possibility that some of the elements of this document may be the subject of

te an endorsement.

explanation on the voluntary nature of standards, the meaning of ISO specific terms and
ions related to conformity assessment, as well as infermation about ISO's adherence to thg

The corhmittee responsible for this document is ISOQEC JTC 1, Information technology, SC 29, Coding o]
audio, plicture, multimedia and hypermedia information.

A list 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

\_a o hla D oena o
ragtTIrc T oAt
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Information technology — High efficiency coding and
media delivery in heterogeneous environments —

Part 12:

3 a4
Ul 1lidl

Scope

['he formats defined in this document enable the interchange, editing, and display.of images, ag
the carriage of metadata associated with those images.

[he Image File Format builds on tools defined in ISO/IEC 14496-12 to define"an interoperable
format for a single image, a collection of images, and sequences of images:

[his document specifies brands for the storage of images and image sequences conforming
Lfficiency Video Coding (HEVC).

NOTE The storage of HEVC video sequences is out of scope andis handled by ISO/IEC 14496-15.

[his format defines normative structures used to contain metadata, how to link that metadat
mages, and defines how metadata of certain forms is carried.

P Normative references

[he following documents are referred to.in the text in such a way that some or all of their

indated references, the latest editionlof the referenced document (including any amendments)

SO/IEC 10918-1:1994, Information technology Digital compression and coding of continuous-t
mages — Part 1: Requirements and guidelines

SO/IEC 14496-10, Information technology — Coding of audio-visual objects — Part 10: Ad
Video Coding

SO/IEC 14496-12:2015, Information technology — Coding of audio-visual objects — Part 12: I
media file format

SO/IEC 14496-15, Information technology — Coding of audio-visual objects — Part 15: Car
hetwork.abstraction layer (NAL) unit structured video in the 1SO base media file format

well as

storage

to High

h to the

content

constitutes requirements of this document. For dated references, only the edition cited applies. For

hpplies.

bne still

lvanced

50 base

riage of

heterogeneous environments — Part 2: High efficiency video coding

SO/AIEC 23008-2:2015, Information technology — High efficiency coding and media de11|very in

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

ISO/IEC 14496-15 apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1.1

alternate group

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

3.1.2
associgted image item
image ifem (3.1.17) thatis associated with the item property (3.1.26) through the TtemPropertii€sBox

3.1.3
auxiliary image
image (B.1.15) that may not be intended to be displayed but provides supplemental information, such as
transpdrency data, complementing a respective master image (3.1.27)

3.14
coded {image
coded representation of an image (3.1.15)

3.1.5
coded jmage item
item (3{1.25) whose data is a coded image (3.1.4)

3.1.6
crop-rotate-mirror derived image item

derived|image item (3.1.8) of type 'iden' that is notassociated with any other types of essential iten
propertjes (3.1.11) than 'irot"', 'clap',and "im¥&r'

3.1.7
derived image
repres¢gntation of an image (3.1.15) as anroperation (3.1.31) on other images

3.1.8
derived image item
item (3{1.25) whose data is a dérived image (3.1.7)

3.1.9
descriﬁ;tive item propeérty
item property (3.1.26)that describes rather than transforms the associated item

3.1.10
entity
item orltrack

3.1.11
essential item property
item property (3.1.26) that readers are required to process

3.1.12
HEVC image 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

2 © ISO/IEC 2017 - All rights reserved
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3.1.14
hidden sample
sample that is not intended to be displayed

3.1.15
image
one or more arrays of pixels of different colour components described by an image item (3.1.17) or a sample

3.1.16

mage collection
bet of images (3.1.15) stored as items (3.1.25) of a single file according to this specification

8.1.17
mage item
roded image item (3.1.5) or derived image item (3.1.8)

3.1.18
|mage property
tem property (3.1.26) for an image item (3.1.17)

3.1.19
mage sequence

sequence of coded images (3.1.4) which may be associated withcadvisory timing and in which|images
may use inter prediction (3.1.22)

8.1.20
Jmage sequence track
'rack that contains an image sequence (3.1.19)

8.1.21
nput image
mage (3.1.15) that is used as an input for thé-operation (3.1.31) of the derived image item (3.1.8)

8.1.22

nter prediction
prediction derived in a manner that is dependent on data elements (e.g. sample values or|motion
Vectors) of images (3.1.15) other, than the current image

8.1.23
ntra coding

coding of an image-(3)1.15) that may use intra prediction (3.1.24) and does not use inter prediction
3.1.22)

8.1.24
ntra predietion
bredictionderived from only data elements (e.g. sample values) of the same decoded image

8.1:25
tetn

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 image (3.1.37)

© ISO/IEC 2017 - All rights reserved 3
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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 tpentry: IQO/IF‘(‘ 14496-12 uses the terms item and metadata item infprr‘hnngpnh]v to refer to an item of
any typ¢. This document overrides the metadata item definition of the ISO base media file format.

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

3.1.31
operatjon

for a defived image item (3.1.8), manipulation, identified by the item type, that produces a reconstructeg
image (B.1.34) from a set of input images (3.1.21)

3.1.32
outputjimage

image (3.1.15) that results when the reconstructed image (3.1.34).0f the image item (3.1.17) is
transformed according to the transformative item properties (3.1.39)of the image item (3.1.17)

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

3.1.34
reconsfructed image

image (B.1.15) that results when the coded image item (3.1.5) is decoded or when the operation (3.1.31]
of the dprived image item (3.1.8), if any, is applied

3.1.35
referernce image
image (B.1.15) that may be used as«a.xeference for inter prediction (3.1.22) of another image

3.1.36
sourcelimage item

image item (3.1.17) referred to by the 'dimg' item reference from the derived image item (3.1.8) of
from another derived iniage item that is a source image item for the derived image item

Note 1 tp entry: In othér words, an image item is a source image item for a derived image item when it is required
for deriying the output image of the derived image item.

Note 2 tp entry: The definition of the source image item is recursive: an image item is a source image item for
particulpr’derived image item, when the output image of the image item is used as an input image for any derived
lmage lt 11T ill t}lC L L}.J..lll\j L itruu I CfCl CIILT }iu}\cd L}lclill Ulc dCl iVUd iluasc itclllb Ulldills Clt t}lclt pdal ti\,u}al dCl iVUb
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

HEIF High Efficiency Image File Format

HEVC 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 EnhancementInformation
5PS Sequence Parameter Set

[[FF Tagged Image File:Format

JRN Uniform Resource Name

JTF-8 Universal Character Set Transformation Format — 8-bit
/CL Video Coding Layer

VPS Video Parameter Set

XML Extensible Markup Language

MP 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.aredefined in orderto Qppr‘if'y whatis rpqnirpﬂ taobe presentin the file and whatreader support
is required to decode under that brand (including support for features that are optional for writefs)
Externgl specifications may also define brands, which may impose additional constraints on the files o1
the reaglers. The brands with which a file is compatible are recorded in the file in the usual wayusing
the FileTypeBox (' ftyp"').

This document is organized as follows.
Clause b specifies general requirements on files and file readers conforming to the Itage File Format.

Clause |6 specifies the file structures for the storage of a single image and,an image collection
Additiopally, general requirements that shall be supported in all files usingthe Image File Format fof
the storfage of a single image or an image collection are specified.

Clause |7 specifies the file structures for the storage of image sequences. Additionally, genera
requirements that shall be supported in all files using the Image File Format for the storage of image
sequenges are specified.

Clause § specifies the metadata structures for a single imageyan image collection, and image sequences

Clause P specifies enhancements to the ISO base media‘file format (ISO/IEC 14496-12) and may bg
moved |nto that specification in the future. Clauses 6;¥ and 8 include particular subclauses of Clause 9
by refefence into their specifications.

Clause [10 specifies structural brands for a single image and an image collection, as well as imagg
sequenges. Requirements on both files and fite readers are specified.

Annex A specifies the format for storing Exif, XMP, and MPEG-7 metadata in files conforming to thg
Image File Format. Storage of Exif\XMP, or MPEG-7 metadata in files conforming to the Image Filg
Format|shall conform to the specifications of Annex A.

[Annex [B specifies the format-for encapsulating HEVC-coded images, image collections, and imagg
sequenges according to the Tmage File Format.| Annex B also specifies HEVC-specific brands for 2
single image and an iméage collection as well as image sequences. Requirements on both files and filg
readerq are specified:\Storage of HEVC-coded images, image collections, and image sequences in files
conforming to thedmage File Format shall conform to the specifications of Annex B.

Annex € and Annéx D specify the MIME type registration for a single image or an image collection, and
image sequences, respectively, for the structural and HEVC-specific brands. When MIME types are used
for fileq§ conforming to the HEVC-specific Image File Format brands, the MIME types shall conform the
specifications of Annex C and ANNex D for a Single image or an image collection, and {Mage 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.

pnnex K provides guidelines for a player operation for progressive refinement and file strjctures
bnabling progressive refinement.

[hroughout this document, statements appearing with the preamble "NOTE" are infoymative pnd are
hot an integral part of this specification.

b General requirements

b.1 General requirements on files

All files shall conform to the definitions for an object-structured file as defined in ISO/IEC|14496-
12:2015, Clause 4.

b.2 General requirements on readers
['he following are the requirements for all readers cenforming to this document.

1) They shall be able to parse object-structured-files formatted according to the definition$ for an
object-structured file as defined in Clause.4 of the ISO base media file format.

P) They shall parse the FileTypeBox and confirm that one or more brands that they support are
included in the list of compatible brands. If there are no such brands, the reader should tefminate
parsing of the file.

B) They shall be able to recognize and discard boxes that are not required to be supported urder the
specification identified by the brand(s) under which they are operating.

5.3 Multi-purpose files

Files may be identified as compatible with other standards (using brands) than those defined in this
Hocument.

NOTE A-file identified as compatible with other standards (using brands) contains the boxes spe¢ified by
hose stardards.

5.4 Other boxes

n 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
MetaB¢x containing image items and the metadata items related to the image items for the brands
specifigd in this document shall be included in the file-level MetaBox and shall not be included in"any
AdditlonalMetadataContainerBox. The file-level MetaBox shall identify as its primary item ar
item that is a coded image or a derived image item. The primary item should be displayed whenne othet
inform4tion is available on the preferred displaying method of the image collection. It is recommended
not to Have a thumbnail image or an auxiliary image as a primary item.

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

All thrde construction methods specified for the ITtemLocationBox (by file Offset, by offset into thg
local TtemDataBox, and by offset into the data of another item) are permijtted by this document, bu
brands|may restrict this. Similarly, the DataReferenceBox may indicatethé same or another file, buf
derived specifications may restrict this also. The location for storing the-items is specified in the ISC
base media file format. For example, a MediaDataBox ('mdat ') maybe used as a general containej
for the {tems referenced from the TtemLocationBox.

NOTE By using extents, images can be interleaved with each-other or other data, and progressive display
may be possible.

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 redonstructed 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 imagg
is the output of the decoding process;

— othlerwise (the image item is & derived image item), the operation of the derived image item i
applied to the input images.of the derived image item to form the reconstructed image.

The outfput image of an image item is derived from the reconstructed image of the image item as follows

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,
T fTONT Of the term image, €.g. nidden image, or thumbnail image. W en referring to an image, itgem that
Contains an image with a specific role, the role qualifier can precede the term image item,re.g| hidden
mage item, or thumbnail image item.

Many of the roles specified below are not mutually exclusive. Consequently, the same ithage mpy have
multiple roles.

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

b.4.2 Hidden images

A hidden image item has (flags & 1) equalto 1inits ItemInfelntry, as specified in 9.2. Readers
thould not display a hidden image item.

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

[he primary item shall not be a hidden image item.

Any entity group of type 'altr' that includes.imyage items, shall either include only hidden items or
bnly non-hidden items (i.e. a group of this typecannot contain a mix of hidden and non-hidden ifems).

b.4.3 Cover image

For a collection of images carried asiitems in a MetaBox, the primary item of the MetaBox should be
Hisplayed when no other information is available on the preference to display a collection of im3ges.

b.4.4 Thumbnail images

A thumbnail image is a smaller-resolution representation of a master image. The thumbnail impge and
'he master image aré linked using a reference type 'thmb' from the thumbnail image to the|master
mage. A thumbnail“image shall not be linked to another thumbnail image with the 'thmpp' item
reference.

h.4.5 Auxiliary images

Auxiliary images are images, which are not thumbnail images, related to a master image. An gxample
pf-amauxiliary image is an alpha plane, specifying transparency information, for the master imgge. The

uxiliary image and the masterimage are linked using an item reference of 'aux1' from the alixiliary

.....................

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

6.4.8 |Multi-layer images

Some c¢ding formats allow coding of images in a multi-layer manner, where the coded data representing
an image is partitioned into several layers. A basic version of the image can be obtained by decading thg
base layer, and each enhancement layer improves the basic version with respect to one or more aspects
such as|spatial resolution and bit depth. In another example, an enhancement layer provides a second
view, which can be used in stereoscopic displaying.

It is popsible to specify several image items from the same multi-layer coded'\data representing ar
image, fvhere each image item represents a different subset of the layers. Only“one occurrence of thg
coded data is needed in a file, while the same layer can be included in several image items by using
extents

Each layer in a multi-layer image is associated with layer identifier different from the layer identifiers of
the other layers of the image. The assignment of layer identifiersis specific to the image coding forma
or the mapping of the image coding format to this specification.

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

NOTE 1| For example, when a multi-layer image contains two views, a decoder is typically specified to decode
and retyrn the decoded images of both the views.

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

NOTE 2| The layer given in the LayerSelectorProperty item property chooses the reconstructed image
from thq set of reconstructed images obtained as the result of decoding the image item. The chosen reconstructed
image njight not be presented as is but\might undergo further transformation (for example, cropping) beforg
actually|being presented.

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

6.5 Image properties

6.5.1 |General

6 5 spe fiac o nyamartinge that ~nan ha on
. CTTTITC O 1ICCTIT l.ll \.Il.l\,x CTICJ CIIoc CTOlIT T OaJCT

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.

[0
a+

ho dmaogn itamc a0 Affnnt thn Avbnaad 1~ o]
De-HRA e HemM S toatHeetreoouttputHRage

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 52 Decoder conficuration and initialization
(=]

Box type: Specified by the mapping of the image coding format to this. document
Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Specified by the mapping of the image coding format to this document
Duantity (per item): Specified by the mapping of the image codifig format to this document

[here may be zero or more properties associated with a coded image item that are specific to the image
roding format used by that item, that configure the decoder.

NOTE Decoder configuration properties are essential, since-thiey are required to initialize decoders
b.5.3 Image spatial extents

b.5.3.1 Definition

Box type: "ispe'

Property type: Descriptive’item property
Container: ItemPropertyContainerBox
Mandatory (per item): Yes

Duantity (per item): One

[he TmageSpati&dbExtentsProperty documents the width and height of the associated image
tem. Every imagesitem shall be associated with one property of this type, prior to the associatipn of all
fransformative\properties.

b.5.3.2 “Syntax

h1igned (8) class ImageSpatialExtentsProperty
bxtends ItemFullProperty('ispe', version = 0, flags = 0) {
TS TgeEd Tt S8 —Tmage widtis

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.
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6.5.4 Pixel aspectratio

6.5.4.1 Definition

Box type: 'pasp'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatlory (per item): No

Quantitly (per item): At most one

6.5.4.2| Syntax

The pixel aspect ratio 'pasp' descriptive item property has the same -syntax as thg
PixelMhspectRatioBox as defined in ISO/IEC 14496-12.

6.5.4.3| Semantics

The serhantics of the syntax elements within the pixel aspect ratio 'pasp' descriptive item property
are the| same as those specified for the syntax elements of PixelAspectRatioBox as defined if
ISO/IE( 14496-12.

6.5.5 [Colour information

6.5.5.1| Definition

Box type: 'colr'

Property type: Descriptive item property

Contaider: ItemPropertyContainerBox

Mandatjory (per item): No

Quantitly (per item): Atmost one

6.5.5.2 Syntax

The c@lour information 'colr' descriptive item property has the same syntax as thg
ColourInformafionBox as defined in ISO/IEC 14496-12.

6.5.5.3| Semantics

The sermantics of the syntax elements within cotour information "colr — descriptive ftem 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

Box type: "pixi'

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

Duantity (per item): At most one

[he PixelInformationProperty descriptive item property indicates the numbgér and bit depth of
Colour components in the reconstructed image of the associated image item.

b.5.6.2 Syntax

hligned (8) class PixelInformationProperty

bxtends ItemFullProperty('pixi', version = 0, flags = 0) {
unsigned int (8) num channels;
for (i=0; i<num channels; i++) {
unsigned int (8) bits per channel;

}

b.5.6.3 Semantics

hum channels: This field signals the number ofi¢hannels by each pixel of the reconstructed ifnage of
'he associated image item.

pits per channel: This field indicates the bits per channel for the pixels of the reconstructed
mage of the associated image item.

.5.7 Relative location

b.5.7.1 Definition

Box type: 'rloc'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatery (per item): Yes, if the item has a 'tbas' item reference to another image iten.
Duantity (per item): At most one

he RelativeLocationProperty 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.
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6.5.7.2

Syntax

aligned(8) class RelativelocationProperty
extends ItemFullProperty('rloc', version = 0, flags = 0)

{

}

unsigned int (32) horizontal offset;
unsigned int(32) vertical offset;

6.5.7.3 Semantics
horizfntal offset specilies the horizontal offset In pixels of the left-most pixel column of thd
reconsfructed image of the associated image item in the reconstructed image of the related image item
The left-most pixel column of the reconstructed image of the related image item has a horizontal, effsef
equal t¢ 0.
verti¢al offset specifies the vertical offsetin pixels of the top-most pixel row of thef‘égonstructed
image qf the associated image item in the reconstructed image of the related image item:-The top-mos
pixel row of the reconstructed image of the related image item has a vertical offset equal to 0.
6.5.8 |Image properties for auxiliary images
6.5.8.1| Definition
Box tyge: 'auxc'
Property type: Descriptive item property
Contairer: ItemPropertyContainerBox
Mandatjory (per item): Yes, for an image item centaining an auxiliary image
Quantitly (per item): At most one
Auxiliafy images shall be associated with an AuxiliaryTypeProperty as defined here
AuxillaryTypeProperty includes~a-”URN identifying the type of the auxiliary image
AuxiljlaryTypeProperty may additienally include other fields, as required by the URN.
6.5.8.2| Syntax
aligned (8) class AuxiliaxyTypeProperty
extendg ItemFullPropertipfhauxC', version = 0, flags) {

string aux type;

template unsigned\int (8) aux subtypel];

// until t#é-énd of the box, the semantics depend on the aux type value

}
6.5.8.3| Semantics
aux type ™A null-terminated UTF-8 character string of the Uniform Resource Name (URN) used tq
identifikthe-tvpe-of the-asseciated-auxiliarvimase-item

Ty pCorthtTo oSOt ottt y iag T Ietints

aux_subtype: Zero or more bytes until the end of the box. The semantics of these bytes depend on
the value of aux_type.

14
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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

Duantity (per item): At most one

['he clean aperture transformative item property defines a cropping transformatiah;of the input image.

b.5.9.2 Syntax

[he clean aperture 'clap' transformative item property has, the same syntax [as the
CleanApertureBox as defined in ISO/IEC 14496-12.

b.5.9.3 Semantics

[he semantics of the syntax elements within the clean apertiire 'clap' transformative item pfoperty
hre the same as those specified for the syntax elemients of CleanApertureBox as deffined in
SO/IEC 14496-12.

h.5.10 Image rotation

5.5.10.1 Definition

Box type: 'irot!

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

Duantity (per item): At most one

[he image rotation 'irot' transformative item property rotates the reconstructed imagg of the
hssociated image item in anti-clockwise direction in units of 90 degrees.

h.5.10:2 Syntax

h I 2gned (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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Layer selection

6.5.11.1 Definition

Box type: 'lsel!

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatlory (per item): No

Quantitly (per item): Zero or one

If the d¢coding of a multi-layer image item results into more than one reconstructed imageythe '1sel"
item prpperty shall be associated with the image item. Otherwise, the ' 1sel"' item preperty shall no
be assofiated with an image item.

essential shallbeequaltolforan 'l1sel’ item property.

The '1sel' item property, if any, shall precede, in the item propérty association order, al
transfofmative item properties.

This p1
descrip
item pr

6.5.11.

aligne
extend

}
6.5.11.

layer)
by subs
transfo
layer)
the dec

operty is used to select which of the reconstructed images is described by subsequenf
tive item properties in the item property association ordef and manipulated by transformativg
bperties, if any, to generate an output image of the imagé\item.

P Syntax

(8) class LayerSelectorProperty
ItemProperty('lsel') {
unsigned int (16) layer id;

B Semantics

| id specifies the layer identifierof the image among the reconstructed images that is described
equent descriptive item properties in the item property association order and manipulated by
Fmative item properties, if any, to generate an output image of the image item. The semantics of
| id are specific to the coding format and are therefore defined for each coding format for which
bding of a multi-layerimage item can result into more than one reconstructed images.

6.5.12 (Image mirrorig

6.5.12.1 Definition

Box type: "imir'

Property type: Tramsformative itemr 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) class ImageMirror

extends ItemProperty('imir') {
unsigned int (7) reserved = 0;
unsigned int (1) axis;

}
6.5.12.3 Semantics

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

.6 Derived images and derived image items

b.6.1 General

An item is a derived image item, when it includes a 'dimg"' item reference to one-or more othejr image
tems, which are inputs to the derivation. The reconstructed image of a derivedimage item is optained
hs described in 6.3. The exact operation performed to obtain the reconstructed image is identjified by
the item type of the item. The image items used as input to a derived image item are output images of
bther image items, which may be coded image items or derived image-items.

[he output image of a derived image item is obtained, also as definted in 6.3, by applying transfofmative
tem properties to the reconstructed image.

[he number of SingleItemTypeReferenceBoxes withthe boxtype 'dimg' and with the same
Falue of from item ID shall notbe greater than 1.

[he following subclauses specify the item type. and the syntax of the item data for some derived
mage items.

b.6.2 Derived image types and derived image item types

b.6.2.1 Identity derivation

A derived image item of the item)type value 'iden' (identity transformation) may be used when it
s desired to use transformative properties to derive an image item. The derived image item shpll have
ho item body (i.e. no extenfs), and reference count for the 'dimg’' item reference of a {iden'
lerived image item shall'be‘equal to 1.

NOTE 1 A derived mage item of type 'iden' has an empty item body, and the output image is the fesult of
hpplying the transformative item properties associated with this derived image item.

NOTE 2 A derived image of type 'iden' can be used, for example, when it is desirable to have both the

briginal ver§ien of a coded image item and a cropped version of the same coded image item (obtained thrpugh the
clap' transformative item property) as non-hidden image items.

b.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) class ImageOverlay {
unsigned int (8) version = 0;
unsigned int (8) flags;
for (J=0; 3j<4; Jj++) {
unsigned int (16) canvas fill value;
}
FieldLength = ((flags & 1) + 1) * 16;
unsigned int (FieldLength) output width;
unsigned int (FieldLength) output height;
for|(i=0; i<reference count; i++) {
signed int (FieldLength) horizontal offset;
signed int (FieldLength) vertical offset;
}

}
6.6.2.2]3 Semantics

versi¢n shall be equal to 0.

(flags | & 1) equal to 0 specifies that the length of the fields output widfth) output height
horiz¢ntal offset, and vertical offset is 16 bits. (flags & 1)‘equal to 1 specifies thaf
the length of the fields output width, , output _height, horizontal\odffset, and vertical |
offset is 32 bits. The values of flags greater than 1 are reserved.

canva$ fill value: Indicates the pixel value per channels used if no pixel of any input image if
located|at a particular pixel location. The fill values are specified.4s RGBA (R, G, B, and A corresponding
to loop|counter j equal to 0, 1, 2, and 3, respectively). The RGB<alues are in the sRGB color space a3
defined in IEC 61966-2-1. The A value is a linear opacity valué ranging from 0 (fully transparent) tg
65535 (fully opaque).

output width, output height: Specify the width and height, respectively, of the reconstructed
image ¢n which the input images are placed. The image area of the reconstructed image is referred tg
as the danvas.

refer¢nce count is obtained from the SingleItemTypeReferenceBox of type 'dimg' wherg
this item is identified by the from itemID field.

horiz¢ntal offset, verticaly offset: Specifies the offset, from the top-left corner of thg
canvas,|{to which the input image is.located. Pixel locations with a negative offset value are not included
in the reconstructed image. Horizontal pixel locations greater than or equal to output width are nof
includef in the reconstructediimage. Vertical pixel locations greater than or equal to output height
are notlincluded in the reconstructed image.

6.6.2.3| Image grid derivation

6.6.2.3/1 Definition

An itenp with' an item type value of 'grid' 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
pecify scaling if such is desired for making input images having a consistent width and height for the image grid
Herived image item.

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

5.6.2.3.2  Syntax

bligned (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;

.6.2.3.3 Semantics

rersion shall be equal to 0. Readers shall not*process an ImageGrid with an unrec¢gnized
ersion number.

flags & 1) equalto O specifies that the length of the fields output width, output height,is 16
pits. (flags & 1) equal to 1 specifies that thellength of the fields output width, output hejght,is
B2 bits. The values of flags greater thanl are reserved.

putput width, output heighti,Specify the width and height, respectively, of the reconstructed
mage on which the input image§ are placed. The image area of the reconstructed image is refe¢rred to
hs the canvas.

Frows minus_ one, coltimns minus_ one: Specify the number of rows of input images gnd the
humber of input images'pér row. The value is one less than the number of rows or columns respéctively.
nput images populate’the top row first, followed by the second and following, in the order |of item
references.

6.7 Imageametadata

[he metadata that describes an image is formed as the union of the items that refer from the metadata
tem t@ the image item using the ' cdsc' (content describes) item reference.

JOTE A-union-is-used-so-that-common mnfar‘af—a, e.dcameraowhner, mndnl’ and-se oncan 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 specified below, not whole tracks.

The sen
‘equiva
below, {

If there
with di
'msrc
visual t|

6.8.2

6.8.2.1

Tracks
group
'egiv

of groyping type parameter.

All the

an entify group with group idequal to grouping,type parameter of the sample group.

In the dase that an 'eqgiv' entity group contdins one image item and one track that marks only onsg

sample

There i

If there

entity group but the image item{s).anyway relate to a particular time in the given track, the time_offsef

field of
image i

entry. Tlhe following notation is used:

C: the compositipn‘time of the associated sample;

S:t

O: fimfe Yoffset;

M:

hantics of the 'egiv' entity group are thatall the items included inan 'eqgiv' entity group.arg
ent’ and that the tracks in the same 'eqgiv' entity group include selected samples, as specified
hat are ‘equivalent’ to the items.

are multiple visual tracks, each in a different entity group (providing image bursts associated
fferent images) and those visual tracks each have other associated tracks (e.gcaudio), then thg
track group as defined in ISO/IEC 14496-12:2015, 8.3.4.3 should be used, to associate each

rack with its associated audio track.
'eqiv' sample group

Definition

ncluded in an 'egiv' entity group should have a samplé group of type 'egiv'. The value of
|ng type parameter of the 'egiv' sample group shall be equal to the group id of thg
entity group. There may be several sample groups oftype 'eqgiv', each with a different valug

samples marked by an 'eqiv' sample group_are ‘equivalent’ to each other and to the items in

the timing of the sample documents.the time that the image item was drawn from.
b usually at most one sample in d given track that is equivalent to a given image item.

is no sample in a given track-that is exactly equivalent to the image item(s) in the same 'eqgiv'

the sample group description entry indicates the difference of the particular time related to thd
em(s) and the compesition time of the sample associated with the sample group descriptior

he mediatimescale of the track;

imescale multiplier.

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

20

T =C+0/(M/256)
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6.8.2.2 Syntax

class VisualEquivalenceEntry () extends VisualSampleGroupEntry ('eqgiv')

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

}
6.8.2.3 Semantics

time offset specifiesthe difference of the time related to the image item(s) in the associated '

but no greater. A negative offset shall only be associated with the first sample in a track.

that is used to indicate the difference of the time related to the image item(s)in'the associated
fimescale multiplier is an 8.8 fixed-point value. The recommended value of the timesg
shall not be used.

7 Image sequences

7.1 General

bequence track. In particular, in an image ségquence track, the timing is advisory: it may be thg

respects, the definitions and requirenmients for a video track apply unless otherwise specified
Hocument.

requirements specified in(Clause 7 shall be obeyed.

br not possible (é:@. printing).

NOTE Theprimary item can share coded data with one of the intra-coded images in the sequence.

7.2 Derivation from the ISO base media file format

7 21 Track Headerbox

eqgiv'

entity group and the composition time of the sample associated with the sample group des¢ription
pntry, as specified above. time offset is an integer expressed in the timescale resulting from the
Fimescale multiplier field. The time offset shall, when positive, be less than the-durption of
'he associated sample, unless the sample is last in its track, whereupon it may be equal to the duration

Fimescale multiplier specifies the timescale, as a multiplier to the media timescale of thle track,

eqiv'

entity group and the composition time of the sample associated with the safmple group description entry.

cale

nultiplieris 1.0 (represented as 1<<8). The value 0 for timescaTe multiplier isreseryed and

mage sequences are stored in the ISO base mediafile format in tracks. In order to distinguish image
bequences from video, the handler type in the HandlerBox of the trackis 'pict ' to indicate ap image

timing

it collection (e.g. of an image burst) or the'suggested display timing (e.g. for a slide show). In gll other

in this

Clause 7 specifies requirements-for all files using the Image File Format for the storage of image
sequences. In other words, when a brand specified in 10.3 is among the compatible brands of afile, the

Files containing an intage sequence should also contain a file-level MetaBox with a primary itpm that
s an image item as(specified in Clause 6, for cases in which temporal presentation is either undgsirable,

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
— 1nt(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;
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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.

NOTE1 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.

— wuand 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; thg
clipping specified by the CleanApertureBox takes place before applying the rotation specified,by thg
mafrix syntax element.

7.2.2 |Handler type

The hapdler type of an image sequence track shall be 'pict'. When the syntax and semantics of
featurep of the ISO base media file format are applied to a track with the 'pig¢t 'handler type, the
specifidations for a track with the 'vide' handler type apply, unless othérwise specified in this
documgnt. Specifically, when handler type is equal to 'pict', the\VisualSampleEntry
structufre is used in the SampleDescriptionBox and the VisualSamglkeGroupEntry structure is
used infthe SampleGroupDescriptionBox. The sample entry shall be*used as specified for storagg
in a tra¢k with the handler type 'vide"'.

7.2.3 [Coding Constraints box

7.2.3.1| General

The CddingConstraintsBox shall be present in\the sample description entry for tracks with
handl¢r typeequalto 'pict'and may be presént for other tracks. The CodingConstraintsBo
includes fields specifying that certain constraints are obeyed in the samples of the track, as specified by
the senjantics of the fields below.

7.2.3.2| Definition

Box type: 'cest!
Contairner: Sampteentry
Mandatjory: Yes

Quantity: One

7.2.3.3| Syntax

class (¢aodingConstraintsBox extends FullBox('ccst', version = 0, flags = 0){

10 %ghar\] int (1Y) 211 ¥rof nig ';h‘f'Y‘Q;

) int;aip;ediuged;
) max ref per pic;
) reserved;

unsigned int (1
unsigned int (4
unsigned int (26

}
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.

NOTE1 When there are inter predicted images in the track and all ref pics intra is equal to 1, then
these images are all predicted from intra coded images.

22 © ISO/IEC 2017 - All rights reserved


https://standardsiso.com/api/?name=ea36d46572a1e768a7eeb6db4e321e07

ISO/IEC 23008-12:2017(E)

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 use

d 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

ny single image within an image sequence. The value 15 is reserved to indicate that any nu

mber of

reference images permitted by the sample entry may be used.

Feserved shall be ignored by readers.

7.3 Presentation of an image sequence track

with the additional specifications below.

pither (a) an EditListBox is present, and edit(s) indicate)the playback of more than one sa
n presenting the image sequence. Otherwise (an EditListBox indicates the playback of

bne samples), a file reader should display all the samples that are not hidden samples but igno
fiming. A hidden sample is a sample for which all‘of the following are true.

— The image sequence track includes version 1 of the CompositionOffsetBox.

— The value of sample offset isequal to -231,

— Thevalueof leastDecodeToDisplayDelta fieldinthe CompositionToDecodeBoxis
than -231,

['he specifications of 9.6-apply for repeating edits.
7.4 Sample groups
7.4.1 Directreference samples list

7.4.1:1~ Definition

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

reserved shall be equal to 0 in files conforming to this version of this specificatiom:)FThe yalue of

An image sequence track is presented like any other media track, as specified in ISO/IEC 14496-12,

[he TimeToSampleBox of a track with handler type 'pict' (and their matching structures in
movie fragments) may or may not provide conforming timing according to the codec being ujsed. An
FditListBox may be used in such a track. It can be indicated-as follows whether an image s¢quence
frack is intended to be displayed as a timed sequence or by gther means, such as a gallery of images. If

mple or

[b) an EditListBox is not present, then a file reader should attempt to follow the provided timing

Zero or
re their

— The CompositionToDecodeBéxis contained inthe SampleTableBox of the image sequenge track.

greater

— 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.

NOTE 1| A sample thatis mapped toa 'refs' sample group entry with sample id notequal to 0 and wit}h
num dijrect reference samples equal to 0 is not required to be a sync sample but can contain ancintra
coded irhage that does not qualify as a sync sample.

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

When the 'refs' sample group is present, it is required that the sequence of samples consisting of
the follpwing samples in decoding order conforms to the requirements imposed hy the sample entry
withouf the processing of the other samples in the track:

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

— theldirect and indirect reference samples rj for samples s; for ed¢h i from 1 to N, inclusive;

— eadh sync sample gk such that qi is not among s;j or rj for anywvalues of i and j, and g is the previous
syrjc sample, in decoding order, for at least one sample s;.0r j that is not a sync sample.

NOTE 2 Consequently, the sequence of samples consistingdfssj, rj, and gk for all values of i, j, and k, in decoding
order, cgn be decoded with a decoder that conforms to the indicated sample entry.

The vefsion of the SampleGroupDescriptionBox for the 'refs' sample group shall be greatej
than orlequal to 1.

7.4.1.2| Syntax

class DirectReferenceSamplesListy()
extendg VisualSampleGroupEntryNYrefs') {

unsigned int (32) sample igdy

unsigned int (8) num direck.reference samples;

for(1 = 0; 1 < num diréct reference samples; i++) {

unsigned int (32Ydirect reference sample id;
}
}

7.4.1.3| Semantics

sampl¢ idi; When the sample group entry corresponds to a reference sample, the value of this field
shall bd a pesitive integer. The value for this field shall be zero for non-reference samples.

num dITect reiference 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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7.5 Other tracks

7.5.1 General

This document does not preclude other tracks, for example, those defined by ISO/IEC 1449

6-12 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 samples carried in a track with handler type 'pict' are‘ca
hnother linked track also with a handler type 'pict'. A track reference of type ' thmb '(iS-used
'he thumbnail track to the track, as specified in 9.5. Linking of individual samples iff the imag
hind the related sample in thumbnail track is done using sample timings. The sample in a thy
mage sequence track that is associated with a sample in a master image sequence track is th
barallel sample in the thumbnail image sequence track relative to the sample’ in the maste
bequence track, as defined in 3.1.29. Not all samples in a master image sequence track need to §
rorresponding sample in a thumbnail track. The track in preview/flag of the TrackHeaq
'tkhd' of the thumbnail track should be set to 1. Furthermore, the'thiumbnail track and th
bequence track should be signalled to be a part of the same alternatelgroup, by setting the same
Value for field alternate group in the track headers of these, tracks.

7.5.3 Auxiliary image sequence track

7.5.3.1 General

Any number of tracks with handler type 'audxv' may be included in files containing
bequence tracks.

As auxiliary image sequence tracks are ngtintended to be displayed as such, the track in|
[lag in TrackHeaderBox of auxiliary image sequences tracks should be equal to 0.

[he master image sequence track is,linked to the auxiliary track using the 'aux1' track rd
ncluded in the auxiliary track.

['he nature of the auxiliary track is announced by the AuxiliaryTypeInfoBox thatshall bei
n the sample entry of thelauxiliary track.

Linking of samples inthe‘auxiliary image sequence and its master image sequence is handled by th
bncoded in the Tim€ToSampleBox ('stts'). The sample in an auxiliary image sequence trach
hssociated with-a’8ample in a master image sequence track is the time-parallel sample in the a
mage sequencetrack relative to the sample in the master image sequence track, as defined in 3.1

7.5.3.2 “\Definition

rried in
| to link
re track
imbnail
e time-
" image
L have a
erBox
b image
integer

image

imovie

ference

hcluded

b values
k that is
hxiliary
39.

Box type: 'auxi'

Container: Sample entry
Mandatory: Yes (for an auxiliary image sequence track)
Quantity: One

7.5.3.3 Syntax

aligned(8) class AuxiliaryTypeInfoBox
extends FullBox ('auxi') {
string aux track type;

}
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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 sample entry.

8 Metadata support

8.1 eneral

This clquse specifies file format structures related to the storage of metadata. This clause also-contains
the mefadata structures specified in the Image File Format. In addition, this document supports the
carriagp of images and image sequences along with metadata written in various metadata schematiq
languages. Examples of such schematic languages include Exif and MPEG-7. Annex A §pecifies how td
store metadata of certain schematic languages in files conforming to this document. Metadata according
to Anngx A may or may not be present in files conforming to this document. Additiondlly, other forms of
metad:[a may be present, identified using suitable item type and MIME type values.

Metadafa specified in Annex A or according to the item type and MIME type‘/values is descriptive and
does ndt normatively affect the presentation. In particular, an image iteman be rotated by 90°, 1809
or 270°using the 'irot' transformative item property. Rotation metadata, e.g. according to Annex A
is ignorjed in the displaying process.

8.2 Metadata for image items

Metadata items are linked to the images they describe by’item references of type 'cdsc'. Metadats
items thke an appropriate type, and may use the tools for items, including content protection. Thg
metadafta applicable to an image is the union of the metadata thus linked, though it should be noted thaf
the sanje information may be expressed in multiple'ways.

8.3 Metadata for image sequence tracks

Timed metadata tracks may be used to-define metadata for image sequences. They are linked to thg
image sequence by a track reference'of type 'cdsc’'.

When metadata tracks are used to describe data, a metadata sample describing a media sample is the
time-pdrallel sample in the métadata track relative to the media sample, as defined in 3.1.39.

If two ¢r more metadatatracks linked to an image sequence track are parts of the same alternate
group, Ainy one of thése metadata tracks can be parsed to obtain applicable metadata for the imagg
sequenge track. Metadata tracks that are linked to an image sequence track and that are not parts of thg
same alternate group are complementary, and applicable metadata for an image in the image sequencs
track ig the ution of the contents of the time-parallel samples in these metadata tracks to the samplg
containfingthe image in question.

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,
ignore the contents of the metadata items using that schematic language in their syntax.

it shall

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

n use, it should adjust the integrity data and/or the metadata items describing the samples as n

[he DataIntegrity item shall only occur in a MetaBox in a track (not in a movie.or f
MetaBox). The DataIntegrity item has the item type value 'mint'. In this) veérsion
mage File Format, the DataIntegrity item shall consist of one or more MDSIntegrity
hlthough readers shall allow and ignore other types of contained boxes too. Thereishall be at l¢
tem reference of type 'mint' from the DataIntegrity item to a metadata item that dg
br is otherwise associated with the samples indicated by the MD5IntegrityBoxes include
DataIntegrity item.

B8.4.2 Syntax

bligned (8) class Datalntegrity {
while (MoreDataInItem())
MD5IntegrityBox () ;

bligned (8) class MD5IntegrityBox ()

bxtends 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) grouping type parameter;
unsigned int(32) num entriess
for (i=0; i<num entries; Mk+} {

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

}

B.4.3 Semantics

specified to return .

input MD5¢ARe 128 bit MD5 digest. The value of this field is the digest in network byte o
specifiedindETF RFC 1864 prior to base64 conversion to a string.

i npug~4 cc: The input data over which the MD5 string is computed, which shall be one of the fol

eeded.

le-level

of the
Roxes,
ast one
scribes
1 in the

MoreDataInItenf)s specified to return 0 when no more data follows in this item, and is otherwise

rder, as

lowing.

-~ "stsz': The MD5 digest is computed over the concatenated 32-bit sizes of the samples, in d

bcoding

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

— 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.

— grpup description index[i], when present, specifies that the MD5 checksum is derived
from samples mapped to the sample group description index equal to group description |
inflex[1].

9 Extensions to the ISO base media file format

9.1 General

The technologies in this clause are enhancements to the [SO base media file forniat (ISO/IEC 14496-12]
and may be moved into that specification in the future.

9.2 ItemInfoEntry

ItemIpfoEntry is specified in the ISO base media file format)and additionally the specifications of
this clapise apply.

The flagss field of TtemInfoEntry with version greater than or equal to 2 is specified as follows:

(flags | & 1) equal to 1 indicates that the item is net intended to be a part of the presentation. For
example, when (flags & 1) is equal to 1 for animage item, the image item should not be displayed
(flags |& 1) equalto 0 indicates that the item is iftended to be a part of the presentation.

9.3 Item Properties Box

9.3.1 |Definition

Box type: "iprp'

Container: MetaBox ("meta')
Mandatjory: No

Quantity: Zero or one

The ITtgmPrépertiesBox enables the association of any item with an ordered set of item properties
[tem prpperties 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 TtemPropertyAssociation box shall be ordered by increasing item ID, and there shall be
it most one association box for each item ID,inany ItemPropertyAssociation box. Theversion
D should be used unless 32-bit item ID values are needed; similarly, flags should be equal to () unless
there are more than 127 properties in the ItemPropertyContainerBox. There shallbe-at most one
[temPropertyAssociation box with a given pair of values of version and flags.

D.3.2 Syntax
hligned (8) class ItemProperty(property type)

extends Box (property type)

hligned (8) class ItemFullProperty(property type, version, H#ags)
extends FullBox (property type, version, flags)

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

properties ItemProperty() []; // boxes)yderived from
// ItemProperty or ItemFullProperty, o' fill box

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

unsigned int(32) entry count;

for(i = 0; i < entry count; i+%)7 {
if (version < 1)
unsigned int (16) dtem ID;
else
unsigned int (32) item ID;

unsigned int (8)&association count;
for (i=0; i<assdciation count; i++) {
bit (1) essential;
if (flagsyé& 1)
ungigiied int (15) property index;
elge
unsSigned int (7) property index;

}

b1igned+(8) class ItemPropertiesBox

extends Box ('iprp') {
ItemPropertyContainerBox property container;
ItemPropertvAssociation 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 movi¢-tevel MetaBox Tefer to movie-tevel 1tems. ENTity groups Specified IN GToupsL1iStBOX Of g
track-lgvel MetaBox refer to track-level items of that track.

Group$ListBox contains EntityToGroupBoxes, each specifying one entity group.
9.4.2 |Groups List box

9.4.2.1| Definition

Box type: "grpl'

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

Mandatjory: No

Quantity: Zero or one

The GrpupsListBox includes the entity groups specified for the file. This box contains a set of ful
boxes, dach called an EntityToGroupBox, with four-character codes denoting a defined grouping type

The GrpupsListBox shall notbe presentin AdditionalMetadataContainerBox.

When ¢roupsListBox is present in a file-level MetaBox, there shall be no item ID value in
ItemIffoBox inanyfile-levelMetaBox: thatisequaltothe track_IDvalueinany TrackHeaderBox

9.4.2.2| Syntax

aligned (8) class GroupsListhBox/extends Box ('grpl') {

}
9.4.3 |Entity 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 specified.
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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'.

i DtCJ_ . . ThC Uutput iluasca Uf thC iluasc itClllD fUl I a DtCl CcyU lJClil ouitablc fUl dibl.l}cl_yil g on a
btereoscopic display. The entity group shall contain exactly two entity id values that pointitp image
tems and shall contain no entity id values that point to tracks. The first listed entity ild value
[with i equal to 0) indicates the left view and the second entity_id value indicates the rightview.

D.4.3.2 Syntax

hligned (8) class EntityToGroupBox (grouping type, version, flags)
pxtends FullBox (grouping type, version, flags) {
unsigned int (32) group id;
unsigned int(32) num entities in group;
for (i=0; i<num entities in group; i++)
unsigned int (32) entity id;

D.4.3.3 Semantics

jroup_id is a non-negative integer assigned to the<particular grouping that shall not bp equal
[0 any group id value of any other EntityToGrdoupBox, any item ID value of the hiprarchy
evel (file, movie. or track) that contains the GroupsListBox, or any track ID value (when the
FroupsListBox is contained in the file level).

hum entities in group specifies the number of entity id values mapped to this entity|group.

entity idisresolved to anitem, wheman item with item IDequaltoentity idis presentin the
hierarchy level (file, movie or track) that contains the GroupsListBox, or to a track, when|a track
ith track IDequaltoentityyddispresentandthe GroupsListBox iscontained in the file level.

D.5 Additional track references

he following additional reference type values are specified to be wused |within
rackReferenceBOX.

" thmb ': This trdaek contains thumbnails for the referenced track. A thumbnail track shall not b¢ linked
o another thumbnail track with the ' thmb' item reference.

' aux1 ' This track contains auxiliary media for the indicated track (e.g. depth map or alphfa plane
for video):

Di6) 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 (04) media time;
} else { // version==
unsigned int (32) 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 list is
not repeated, while (flags & 1) equal to 1 specifies that the edit list is fepeated. The values of flags

greater{than 1 are reserved. When an EditListBox indicates the playback of zero or one samples
(flags |& 1) shall be equal to O.

NOTE When the edit list is repeated, media at time 0 resulting4pom the edit list follows immediately thg
media hpving the largest time resulting from the edit list. In other werds, the edit list is repeated seamlessly.

versi¢n isan integer that specifies the version of this box (0 or 1).
entry| count is an integer that gives the number of éntries in the following table.

segment duration is an integer that specifies'the duration of this edit segment in units of the
timescdle in the MovieHeaderBox.

media|time is an integer containing-thé starting time within the media of this edit segment (in
media time scale units, in composition tinie). If this field is set to -1, it is an empty edit. The last edit in 3
track shall never be an empty edit. Any difference between the duration in the MovieHeaderBox and
the traqk's duration is expressedsas'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 Yalue is 0, then the edit is specifying a 'dwell": the media at media-time is presented for the
segment-duration. Othefwise, this field shall contain the value 1.

9.7 Spmple-to-item sample grouping

9.7.1 |Definition

Samplek_of a track can he linked to one or more metadata items nusing the sample-to-item sampld
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];
}
}

N

| B Fal Ll
A ISCIIIAIILICS

handler types, the MetaBox referred to in this sample group entry is the first Me t aBoxfulfillin|
'he following ordered constraints:

and with handler type equaltometa box handler type;
and with handler type equaltometa box handler typé;

with handler type equaltometa box handler type;

— a MetaBox included in MovieBox, contained in 2&dditionalMetadataContainerB
with handler type equaltometa box handler type;

— a MetaBox included in the root@ level of the file, not contain

handler type;

handler type.
hum_1items counts the number of items referenced by this sample group.
o this sample group deScription entry.

10 Image Filétormat brands

[10.1 General

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

neta box handler type informs about the type of metadata schema used by the Met£aBox which
s referenced by the items in this sample group. When there are multiple MetaBoxes-with the same

o one of

— aMetaBoxincludedinthe currenttrack, notcontainedinAdditionalMetfadataContainerBox,

— a MetaBox included in the current track, contained in Additioh&dfMetadataContainerBox,

— aMetaBox included in MovieBox, not contained in Addit ¥onalMetadataContainerBox, and

bx, and

bd  in

AdditionalMetadataContainerBox, “and with handler type equal to metg box

— a MetaBox included in the root level of the file, containdd in
AdditionalMetadataContainerBox, and with handler type equal to metg box

item id[1i] specifies the i'tem ID value of an item that applies to or is valid for the sample mapped

Codec specific brand names enable file players to identify the required decoding capability by insjpecting

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 ext¢nsion and MIME type should be used.

The following boxes are required in a file under the 'mif1 ' brand. The Version column in thefpllowing
table lists the versions of the boxes allowed by this brand. Other versions of the boxes shall not bd
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 the metadata (han-
dler) type
iloc 0,1,2 item location
iinf 0,1 item information
infe 2,3 item information entry
pitm 0,1 primary item reference
iprp — item properties

Note pdrticularly that the brand 'mif1l' does ot mandate a MovieBox ('moov').

10.2.1.2 Requirements on readers

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

Hierarchy of boxes | Version Box description
ftyp — file type and compatibility
mdab — 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

017(E)

readers

shall determine when an item is protected. No support for any specific protection scheme is required.

eaders should fail to decode 1tems that are protected by an unrecognized scheme. The Version

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

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

'he data of items from multiple extents.
Any reader conforming to the 'mif1' brand shall support displaying of at least the image inc

lescribed by a derived image item, the item types of the source image items of that image item.

Readers shall recognize the following item properties.

Four-character Name of the property
code

ispe image spatial extents
pasp pixel aspect ratio

cole colour information
pixi pixel information

rloc relative location

auxC image properties for auxiliary images
clap clean aperture

irot image rotation

imir image mirroring

column

n the following table specifies the versions of the boxes that shall be recognized by the readers of the

Readers shall support all the construction methods of the I€emlLocationBox and the construlction of

ded in

fhe primary item provided that the reader supports the item type of that image and, when that image is

[L0:3 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,
may be identified by MIME type defined in Annex D. When this brand is the major brand, the
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

Reader

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

Structufres required by the 'iso8"' brand shall be supported.

The Ed

36

i tListBox repetition, as specified in 9.6, shall be supported.
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Annex A
(normative)

Storage of externally specified metadata

A.1 General

[his annex specifies the format to store metadata complying with Exif (JEITA” CP-B451B),
XMP (ISO 16684-1), or MPEG-7 (ISO/IEC 15938-3) in files conforming to the Image File¢’Format. When
Exif, XMP, or MPEG-7 metadata is associated with items or tracks conforming to théjlmage File Format,
'he metadata shall follow the specifications of this annex. However, it is not™required for a reader
conforming 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 fellowing structure:

bligned (8) class ExifDataBlock() {
unsigned int (32) exif tiff header offsef;
unsigned int (8) exif payloadl[];

exif tiff header offset is an offset in bytes from the first byte of exif payload to the first
pyte of the TIFF Header of the Exif metadata;-as specified in JEITA CP-3451B. If the TIFF Headgr is the
first byte of the payload, the value is 0. Otherwise, it is a positive number skipping any othgr bytes
pefore the TIFF Header (e.g. exif payload is formatted as specified for the DCF thumbnalil file in
EITA CP-3461B).

exi1f payload is avariable sized array of bytes holding the Exif compliant metadata to be parsed by
the reader. This is compliantwith JEITA CP-3451B or JEITA CP-3461B and shall have as part of it a TIFF
Header with referenced Image File Directories (IFDs). There may be additional bytes before pr after
his Exif data, but the all"data shall be contained in the size indicated by the item size. exif pgyload
thould not contain fieldsthat use file-absolute offsets, because it is allowed to modify a file so that the
ocation of item data-s’changed.

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

A.2.2 Exif metadata in tracks

When Exif metadata is stored in a metadata track, the sample entry type is 'Exif '. The Exif metadata
nackis linked 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-XMIl
metadata sample entry using the XMP namespace. The XMP metadata track is linked via a)'cdsc'
track rgference 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 documen
MIME type.

The bodly of the item shall be an MPEG-7 document, in XML form.
The stofage 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

['his annex derives a format to encapsulate HEVC-coded images, image collections, and image sexuences
‘rom the Image File Format specified above. HEVC-specific brands for a single image and anp image
Collection as well as image sequences are specified in B.4.

B.2 HEVC images and image collections

B.2.1 General

IB.2 specifies requirements for files containing HEVC-coded image”items. When a brand spedified in
B.4.1 is among the compatible brands of a file, the requirements specified in B.2 shall be obeyed|

['he specifications of Clause 6 apply.

B.2.2 Image data
B.2.2.1 Definition

B.2.2.1.1 General

[here shall be no inter prediction between HEVC image items, except for the case of an external base layer
[see below). If inter prediction between images exist, the HEVC pictures shall be stored according fo B.3.

HEVCItemData is structurally identical to the syntax defined in ISO/IEC 14496-15 for an HEVC sample.
HEVCItemData shall not contdin any extractors or aggregators defined in ISO/IEC 14496-15.

NOTE Functionalityssimilar to sharing NAL units through extractors between samples of differert tracks
Can be achieved in image’items 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-delinmiited as
bpecified*below, and the bitstream contains exactly one access unit.

NAL units with nuh layer id greater than 0 may be present in items of type 'hvcl'. Readdrs shall

NLAL 1L 141 1 il —al 4 £ 0O 1L £ 1] i |
SIIUIU INAL UIItS WILITITUIL  LdyTL LU sl CdlCl Lllladll U 111 41l ItTII1 Ul Lyl}C IIve 1l .

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 ima

ge items of type 'lhv1l' 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

associa

ed Ta rgetQlsProperty and may include other ]qyprc too

When 1
layer)
by Tar

When t|
the dec
to 0 fory
ISO/IEQ
is set eg

B.2.2.2
aligne
{

fof

{

]

}
B.2.2.3

In thes

—  Th¢

item, as specified in the ItemLocationBox.

— De
prd

NALUnNn
of both

NALUn
include

ayerSelectorProperty is associated with an image item of type '1hv1', it shall contain
| id that is among the nuh_layer_id values of the output layers of the output layer set idéntified
jetOlsProperty associated with the same image item.

here is an 'exbl' item reference from an image item of type '1hv1' to anothefimage item
bded pixel array of that other image item serves as the decoded picture with nuih) layer_id equa
the decoding of the '1hv1' image item. Moreover, the variable BllrapPicFlag, as specified by
23008-2, is set equal to 1 and nal_unit_type for the decoded picture with nuh_layer_id equal to (
ual to IDR_W_RADL, as specified by ISO/IEC 23008-2, for the decoding of the ' 1hv1 ' image item

Syntax

(8) class HEVCItemData

(i=0; i<item size; ) // item size from summing <£h&” extents
// in the ItemLocationBox

nsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)

NALUnitLength;
it (NALUnitLength * 8) NALUnit;
+= (DecoderConfigurationRecord.LengthSizeMinusOne+l) +
NALUnitLength;
Semantics

yntax above, the following applies.

p value of item size is.equal to the sum of the extent length values of each extent of thg

toderConfigurationRecordindicatestherecordintheassociated configurationinitialization]
perty.

| tLengthindicates the size of a NAL unit measured in bytes. The length field includes the sizd
the twosbyte NAL header and the RBSP payload but does not include the length field itself.

| t €ontains a single NAL unit. The syntax of a NAL unit is specified in ISO/IEC 23008-2 and

40

5 both the two-byte NAL unit header and the variable-length RBSP payload.
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B.2.3 Image properties

B.2.3.1 HEVC configuration item property

Box type: 'hveC!'

Property type: Descriptive item property

Container: ItemPropertyContainerBox
Mandatory (per item): Yes, for an image item of type 'hvcl'
Duantity (per item): One for an image item of type 'hvcl'

Fach HEVC image item of type 'hvcl ' shall have an associated property that is exactly identical to the
HEVCConfigurationBox as defined in ISO/IEC 14496-15.

Essential shall be equal to 1 for an 'hvcC' item property associated with an image [item of
[ype 'hvcl'.

B.2.3.2 Sub-sample item property

Box type: 'subs'

Property type: Descriptive item property

Container: ItemPropertyContainerBox
Mandatory (per item): No

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

bub-sample information for HEVC coded images may be given using an associated property| that is
exactly identical to SubSampleIpformationBox for HEVC as defined in ISO/IEC 14496112 and
SO/IEC 14496-15. The entry ¢aqunt field of the SubSampleInformationBox shall be eqyal to 1,
hind the sample delta field of the SubSampleInformationBox shall be equal to 0.

/.ero or more properties of type ' subs' may be linked to the same HEVC image item.

B.2.3.3 Layered HEVC configuration item property

Box type: 'lhvC'

Propertytype: Descriptive item property

Contdiner: ItemPropertyContainerBox
Mandatory (per item)- Yes foranimage item oftype 'Thw1"
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
Mandatlory (per item): Yes, for an image item of type ' 1hv1'
Quantitly (per item): One for an image item of type ' 1hv1"

The opprating points information property 'oinf' is similar to the operating points)ihformatior
sample|group specified in ISO/IEC 14496-15 but applies to image items.

Image ifems originating from the same bitstream shall be associated with the same*oinf' property
The 'ofinf' property informs about the different operating points provided by‘a’bitstream and theif
constitfition. Each operating point is related to an output layer set and a combination of a profile, leve
and tief. For each operating point, the 'oinf' property provides the mjinimum and maximum widtH
and height of output pictures, the chroma format, and the bit-depth. TaxgetOlsProperty associated
with anlimage item provides the output layer set index that can be usedto select which operating-point
specifid information of the 'oinf ' property applies to the image ifem. The property also provides the
dependency information between layers and the scalability types'in’ the bitstream.

B.2.3.4{2 Syntax

aligned (8) class OperatingPointsInformationPrope®by

extendg ItemFullProperty('oinf', version = 0, flags = 0) {
OperatingPointsRecord; // specified ins TS50/IEC 14496-15
}

B.2.3.4|3 Semantics

The sgmantics of OperatingPointsRecord are specified in ISO/IEC 14496-15. Whern
includefl in OperatingPointsInformationProperty, the values of the syntax elements of
OperatingPointsRecord areconstrained as follows.

frame|rate info flag shall be equal to 0. Consequently avgFrameRate and
constantFrameRate are not'present and their semantics are not specified.

bit rate info flag-shall be equal to 0. Consequently, maxBitRate and avgBitRate are no
presentand their semantics are not specified.

B.2.3.5| Targetoutput layer set property

B.2.3.5|{1C-Definition

Box type: '"tols'

Property type: 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', 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

Farget ols idx provides the output layer set index to be provided to the L-HEVC decoding
hs the value of TargetOlsldx variable, specified in clause F.8 of HEVC.

NOTE Output layer set index equal to 0 indicates an output layer set consisting of the base‘layer g
iscouraged to have '1hv1' image items with an associated TargetOlsProperty with-target o
bqual to 0 present in files. Instead, the inclusion of the respective 'hvcl' image items is’encouraged.

B.2.4 HEVC auxiliary images

B.2.4.1 General
[he following URNSs are specified for aux type of AuxiliaryIypeProperty in this annex.

irn:mpeg:hevc:2015:auxid:xxx . This URN points to ISO/IEC 23008-2:2015, Table F.2. The xx
URN string is the decimal string representation of an integeridentifying the auxiliary image ty
s equal to the AuxId value specified in ISO/IEC 23008-2:2015, Table F.2.

NOTE1 ISO/IEC 23008-2:2015, Table F.2 specifies_auxiliary picture types for auxiliary pictures
huxiliary picture layers. urn:mpeg:hevc:2015:auxid;xxx-may be used auxiliary pictures stored as items
tem reference of type 'aux1' to another image.

An HEVC coded auxiliary image uses the 1tem type value 'hvcl' or '1lhvl'.

fuxiliaryTypeProperty.

NOTE 2  The auxiliary image is treated like a master image. Among other things, this means
nitialization data for HEVC eoded auxiliary images is provided by a property. The same image item
hssociated with an AuxilidryTypeProperty and HEVCConfigurationBox.

HevcAuxConfigSubType can include SEI messages that are specific to the auxiliary image ty
Can provide inforntation relevant for interpreting the auxiliary image.

B.2.4.2 Syntax

b1ligned(8) "class HEVCAuxConfigSubType {
un§igned int(32) sei msg len;
for (i=0; i<sei msg len; ) {
unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)

process

nly. It is
ls idx

K in the
pe that

within
with an

HEVCAuxConfigSubType  structure“specified below replaces the aux subtype byte array in

that the

may be

'pe and

na]n_?@n'
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 ass
configuration item property.

sei msg len:the sum of the sizes of zero or more SEI NAL units, preceded by their length.

© ISO/IEC 2017 - All rights reserved

ociated

43


https://standardsiso.com/api/?name=ea36d46572a1e768a7eeb6db4e321e07

ISO/IEC 23008-12:2017(E)

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 prmndp’ within nal unit the dppfh representation information SEI message

specifigd in ISO/IEC 23008-2, when aux_tgpe is equal to urn:mpeg:hevc:2015:auxid:2.

B.2.5 |HEVC tile Items

ISO/IE( 23008-2 allows partitioning of a picture into tiles. ISO/IEC 23008-2 includes the exact definitior]
and prgperties of a tile, while some properties are informatively repeated in the following: A tile is
a rectapgular portion of the picture within a particular tile column and a particulai-tile row. A tilg
column|is a rectangular region of the picture having a height equal to the height ofithe picture. A tile
row is d rectangular region of the picture having a width equal to the width of the-picture. A tile can be
decodefl independently of other tiles, as there are no intra prediction or entropy.decoding dependencies
betweeh tiles.

NOTE 1| Although tiles may be independently decoded, a tile may require adjacent tiles to be decoded foj
an exacf reconstruction of pixel data, because of HEVC loop filtering. It is the task of the file reader/decoder tg
identify[whether HEVC loop filtering is disabled across tiles when processing HEVC tile items.

An HEVC tile item shall be stored as an item of type 'hvt1yand formatted as a series of NAL units
preced¢d by length fields, as defined in B.2.2.1.3.

An HEVC tile item consists of the following NAL units indecoding order specified by ISO/IEC 23008-2:

— asgtof VCL NAL units containing one or more tile’s, as defined in ISO/IEC 23008-2, such that the tiles
cortained in the set of VCL NAL units represent a rectangular array of pixels;

— asspciated non-VCL NAL units (if any) forthe set of VCL NAL units, as defined in ISO/IEC 23008-2.

NOTE 2| Typically, if the HEVC tile item consists of a single tile, only the slice(s) used to code this tile will bg
found inthe HEVC tile item.

The VCL. NAL units of an HEVC tile item shall form a rectangular array of pixels without holes. Tileq
shall appear in raster-scan qrder in an HEVC tile item.

The slide type of VCL NAL units in HEVC tile items shall be equal to I (standing for intra coded slices).

NOTE 3| HEVC tile items can be included in a file to allow fast data fetching without analysing NAL unit layou
of the imnage. For finer-grain and/or more generic indication of tiles, the sub-sample information specified i
B.2.3.2 ¢an be used: For instance, the sub-sample information is suitable to indicate the tiles that are contained
within dne VCL.NAL unit.

When 4 VCL NAL unit included in an HEVC tile item is a dependent slice segment of a particular slicq
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
n the HEVC tile item.

[he 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 documenitéd in 6.5.7.

[he image width and image height of the ImageSpatialExtentsPreperty shal] be set
hccording to the width and height of the HEVC tile item.

B.3 HEVC image sequences

B.3.1 General

IB.3 specifies requirements for all files containing one of more HEVC-coded image sequence]|tracks.
When a brand specified in B.4.2 is among the compatible'brands of a file, the requirements spe¢ified in
B.3 shall be obeyed.

['he specifications of Clause 7 apply.

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

[he sample entry of type "hvcl', "hwg2',or ' 1hvl ' shall be used for an image sequence track coded
ith HEVC, as specified in ISO/IEC 14496-15.

[he HEVCSampleEntry or LHEVCSampleEntry shall be used as specified in ISO/IEC 14496-15.

NOTE As specified in~%2.3.1, a CodingConstraintsBox is required to be present|in the
HEVCSampleEntry and AREVCSampleEntry, in addition to the boxes required by ISO/IEC 14496-15 to be
fontained in the HEVCSampleEntry and LHEVCSampleEntry, respectively.

For a track containing an HEVC image sequence, either all samples shall be sync samples or the a1l
ref pics iptra field in the CodingConstraintsBox specified in 7.2.3 shall be set to one,

B.3.3 Awuxiliary HEVC image sequence tracks

[he SEl'messages for the auxiliary channel follow the same principle as any other SEI messagg for the
sample entry, i.e. they may be included in the decoder configuration record of the sample entrfy types
‘ppr‘ifipd for HEVC or its mn]fi-lqypr extensionsin IQOI/IF’(‘ 14496-15 When aux track typels equa]
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 trug.

— Th¢ item has type 'hvcl' and conforms to the specifications in B.2.

— Th¢ item is not associated with any other types of essential item properties than 'hveg”, 'irot"
'clap',and 'imir"'.

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

A coded image item is specified to conform to the 'heix' brand when all of tlfefollowing constraints
are trug.

— Th¢ item has type 'hvcl' and conforms to the specifications in B.2,

— Th¢ item is not associated with any other types of essential item‘properties than 'hvcC', "irot'
'clap',and 'imir"'.

— Th¢ content of the item conforms to the Main 10 profile or any of the format range extensions
prdfiles of HEVC.

B.4.1.2| Requirements on files

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

The filels conforming to the 'heic' and Yheix' brands shall additionally be constrained as follows.

Each file including 'heic' as a cempatible 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 fulfils
one of the following constraints:

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

— Thg¢ item is a crop-rotate-mirror derived image item, and each source image item of the item is
either a crop-fiotate-mirror derived image item or a coded image item that is present in the file ang
corfforms to\the "heic' brand as specified in B.4.1.1.

Each file ircluding 'heix' as a compatible brand shall contain an item that is present in the file, i
either theprimary item or any item from the alternate group containing the primary item, and fulfils
one of the following constraints.

— The item is a coded image item conforming to the 'heix ' 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 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.

— 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.

Readers conforming to the "heix' brand shall support displaying an item that is either the primary
tem or any item from the alternate group containing the primary item and fulfils one of the.following
Constraints.

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

— The item is a crop-rotate-mirror derived image item, and each source intage item of the|item is
either a crop-rotate-mirror derived image item or a coded image item ¢onforming to the Jheix'
brand as specified in B.4.1.1.

Readers conforming to the 'heic' brandorthe 'heix' brand arerecommended but not reqfiired to
lecode all levels as specified by ISO/IEC 23008-2.

File readers should support displaying of an image with opacity-information specified by an asqociated
huxiliary image of aux type equal to urn:mpeg:hevc:2015:auxid:1.

B.4.2 HEVC image sequence brands

B.4.2.1 General

[he brands "hevc' and "hevx' are specified in the following subclauses. Unless otherwise| stated,
'he specifications apply to both 'hevc!' and ™" hevx' brands.

B.4.2.2 Requirements on files

Files shall include 'msf1' among the compatible brands and hence conform to the specificafions in
[10.3.1.1. Additionally, files shtall comply with the specifications in B.3. Track enabled shall Be equal
0 1 and Track in moyie-shall be equal to 1 for at least one image sequence track conforming to
vith the specifications in B.3.

When the 'hevc! brand is among the compatible brands, there shall be an image sequence track with
hvcl' sampleCentry type, Track enabled equal to 1, Track in movie equal to 1, apd each
sample entry-having a data reference index value such that it is mapped to a DataEnfryBox
ith (entxyiflags & 1) equal to 1, for which general_profile_idc is equal to 1 or (general_profile_
rompatibility_flags & 2(32 - 1)) is greater than 0.

NOTEL™ In other words, when the 'hevc' brand is among the compatible brands, at least one viewable image
bequence track is an HEVC image sequence track and contains a bitstream conforming to the Main profile pf 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.

© ISO/IEC 2017 - All rights reserved 47


https://standardsiso.com/api/?name=ea36d46572a1e768a7eeb6db4e321e07

ISO/IEC 23008-12:2017(E)

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
followilllg is true:

— gerleral_profile_idcis equal to 2 or (general_profile_compatibility_flags & 2(32 - 2)) is greaterthdn 0
— gerleral_profile_idcis equal to 4 or (general_profile_compatibility_flags & 2(32 - 4)) is greatef than 0

Readers shall support all values allowed by 7.2.1 for the matrix syntax element of the TrackHeaderBox
and shdll obey the CleanApertureBox of the visual sample entry when displaying-amimage sequencs
track wjith "hvcl' sample entry.

NOTE In 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 the\CleanApertureBox.

Displayfing of an image sequence track with opacity information specified by an associated auxiliary
track of aux track type equal to urn:mpeg:hevc:2015:auxid:¥, as specified in B.3.3, should beg
supported.

B.4.3 [L-HEVC image and image collection brands

B.4.3.1| General

The brgnds 'heim' and 'heis' are specified inthe following subclauses. Unless otherwise stated
the spetifications apply to both "heim' and 'heis' brands.

A coded image item is specified to conformto the 'heim' brand when all of the following constraints
are trug.

— Th¢ item has type ' 1hv1' and cenforms to the specifications in B.2.

— Th¢ item is not associated with any other types of essential item properties than ' 1hvC', "irot'
'clap', 'imir', "1sgTYy;and 'tols’.

— Eadh layer of the item,conforms to the Main profile or the Multiview Main profile of HEVC.

A coded image iteni\is-specified to conform to the 'heis"' brand when all of the following constraints
are trug.

— Th¢ itenithas type ' 1hv1 ' and conforms to the specifications in B.2.

— The¢ifem is not associated with any other types of essential item properties than '1hvC', 'irot"
'clap', 'imir', "1sel',and 'tols".

— Eachlayer of the item conforms to the Main profile, Main 10 profile, the Scalable Main profile, or the
Scalable Main 10 profile of HEVC.

B.4.3.2 Requirements on files

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
either a crop-rotate-mirror derived image item or a coded image item conforming to the '
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 i
the primary item or any item from the alternate group containing the primary item, and fulfil
'he following constraints.

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

— The item is a crop-rotate-mirror derived image item, and each source intage item of the
either a crop-rotate-mirror derived image item or a coded image item eonforming to the
brand as specified in B.4.3.1.

B.4.3.3 Requirements on readers
['he requirements on readers specified in[10.2.1.2 shall be suppérted.

Readers conforming to the "heim' brand shall support displaying an item that is either the
tem or any item from the alternate group containing th€)primary item and fulfils one of the fo
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 derivediimage item, and each source image item of the
either a crop-rotate-mirror derived imdge item or a coded image item conforming to the
brand as specified in B.4.3.1.

Readers conforming to the 'heis'~brand shall support displaying an item that is either the
tem or any item from the alternate‘group containing the primary item and fulfils one of the fo
constraints.

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

— The item is a croprrotate-mirror derived image item, and each source image item of the
either a crop-rotate-mirror derived image item or a coded image item conforming to the
brand as spéeified in B.4.3.1.

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

File readers should support displaying of an image with opacity information specified by an as{
huxiliary image of aux_type equal to urn:mpeg:hevc:2015:auxid:1.

item is
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B.4.4 L-HEVC image sequence brands

B.4.4.1 General

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

B.4.4.2 Requirements on files

stated,

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' of 'hvec2' sample entry type with an L-HEVC configuration record included, Track enabled
equal tp 1 and 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
Moreovler, each layer in the reconstructed access units of the image sequence track shall conform to thg
Main profile, Main 10 profile, Scalable Main profile, or the Scalable Main 10 profile.

B.4.4.3| Requirements on readers
The requirements on readers specified in 10.3.1.2 shall be supported.

Reader$ for the '"hevm' brand shall be able to display an image sequence track with "hvcl' of
'hvc2| sample entry type with an L-HEVC configuration record included, Track enabled equal tq
land Tfrack in movie equalto 1, for which each layer in the recénstructed access units of the imagg
sequenge track conforms to the Main profile or the Multiview Main profile.

Reader$ for the 'hevs' brand shall be able to display an‘\image sequence track with "hvcl' of
'hvc2| sample entry type with an L-HEVC configurationp,record included, Track enabled equal tq
land Tfrack in movie equal to 1, for which each layef.in the reconstructed access units of the imagg
sequenge track conforms to the Main profile, Main 10 profile, Scalable Main profile, or the Scalable Mair
10 profjle.

Reader$ shall supportall values allowed by 7.2:0\for the matrix syntax element of the TrackHeaderBo
and shdll obey the CleanApertureBox ofthe visual sample entry when displaying an image sequencs
track wlith 'hvcl' or "hvc2' sample entry.

NOTE In other words, readers are tequired to support rotation by 0°, 90°, 180°, and 270° and mirroring, as
controlled by the matrix syntax elentent, as well as cropping, as controlled by the CleanApertureBox.

Displayfing of an image sequence track with opacity information specified by an associated auxiliary
track of aux track type-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

.1 General

['he file extension and MIME type of a file in deriving from the ISO base media file format usually

B.2 (single image and image collection), the MIME type defined here should be used:When such
s a compatible brand, this MIME type may also be used.

(.2 Registration

MIME media type name: image

MIME subtype name: heif, heic

The semantics of the subtypes are as follows;

heif: High efficiency image file containding one or
more image items using any coding format

heic: High efficiency image file confdrming to the
requirements for the 'heic', 'heix', 'heim', or 'heis'
brand (and hence containing on&vor more HEVC coded
image items)

The use of subtype values is\ ¢onstrained as follows:

The MIME subtype name MAY\foe 'heic' only if the file
conforms to the requireménts of the 'heic', 'heix', 'heim',
or 'heis' brand, and ¢omtains at least one of those

brands as a compatibde brand. Otherwise, the MIME subtype
name SHALL be 'hedf\ or the MIME subtype specified for a
derived format fo\which the file conforms.

Required parameterss, none

Dptional parameters:

profiles: Specified by RFC 6381 and its successors.

codeqsS® As specified 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
apply for the codecs parameter. For HEVC, the format

' reflect

'he major brand in the FileTypeBox. When the major brand indicates a brand reldted to Clalise 6 or

A brand

of a list item included in the value of the codecs

parameter is specified in ISO/IEC 14496-15.

itemtypes: 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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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.

lhey

depqd

Encodiy
Securif
Interoy
PublisH

Applicd

When the item type is a four-character code of a
derived image item, it MAY be followed by a dot-
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 Qf the
item property strings SHALL indicate the entire-set
of item properties that are marked as esseptial. The
item property strings SHALL appear in the o¥Qer they
are associated with the image item in the Yile.

cptl: syntax and semantics are identical to those

specified for lhevcptl optional MIME\Parameter
in ISO/IEC 14496-15 for the L-HEVCVsample entry
types.

ndencies:

a list of comma-separated®URLs from the
DataReferenceBoxes in the-top-level MetaBox and

all tracks. The DataReferenceBoxes indicating a
reference to the same)file as the container file MUST
NOT be listed. The®URLs SHOULD be relative whenever
possible. Note thet the URLs are often, but not
required to bg, )relative, and that some characters
in URLs may teguire escaping in some situations.

g considerations@~as for video/mp4

y consideratdons: See section 5 of RFC 4337
erability\jednsiderations: -

ed speeification: ISO/IEC 23008-12

tAaons: Multimedia

Additional information:

Magic 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-
backed HEVC Main profile image at the Main tier, level 3.1.

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

An image file where the primary item of the file is a coded image that may or may not be dssociatied with
rransformative item properties that are marked as non-essential. The coded iméage is a progfressive,
hon-frame-packed HEVC Main profile image at the Main tier, level 3.1.

Content-Type: image/heic; itemtypes=grid.3686400, hvcl.A1.8(.L93.
BO+hvecC,hvel.A1.80.L93.B0+hvcC

A grid of two images of size 1280x720, and two non-frame-packed HEVC Main profile image at the Main
er, level 3.1.
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Annex D
(normative)

High efficiency image sequence file MIME type registration

D.1 General

The filq extension and MIME type of a file deriving from the ISO base media file format usually réflecf
the major brand in the FileTypeBox. When the major brand indicates a brand related to Clatise 7 of
B.3 (impge sequences), the MIME type defined here should be used. When such a brand is-ajcompatible
brand, this MIME type may also be used.

D.2 Registration

MIME mgdia type name: image

MIME sybtype name: heif-sequence, heic-sequence

The semantics of the subtypes are as follows:

heif-sequence: High efficiency image file corntaining
one or more image sequences using any codiwlg format

heic-sequence: High efficiency image filelcontaining
one or more HEVC coded image sequencés

The use of subtype values i1s constrained as follows:

The MIME subtype name MAY be 'heic=sequence' only if
the file conforms to the requireménts of the 'hevc',
'hevx', 'hevm', or 'hevs' brandj_and contains that brand
as a compatible brand. Otherwisse, the MIME subtype

name SHALL be 'heif-sequence"! or the MIME subtype
specified for a derived feormat to which the file conforms.

Requirgd parameters: none
Optiongl parameters:
proffles: Specified ¥y RFC 6381 and its successors.

codgcs: As sspecified for files derived from ISO/IEC 14496-12
and\derived specifications. The specifications of

Bhe 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:

as specified for the dependencies optional MIME

parameter of image/heif and image/heic MIME types.

Encoding considerations: 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

FIieexXtensTonmts) T e s (for SuUbtype eI f=SEequernce); Te1T
(for subtype heic-sequence)
Macintosh File Type Code(s): None

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

[ntended usage: Common

huthor/Change controller: David Singer, ISO/IEC/JTC1/SC29/WGll file fopmal chair
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E.1 Qverview

This an|
from the Image File Format specified above. AVC-specific brands for a single image and\an imagsg

collecti

E.2 AVCimages and image collections

E.2.1

[E.3 spdqcifies requirements for files containing AVC-coded image items.“When a brand specified i

E4.1 is

shall be

The spe

E.2.2

E.2.2.1

An item of type "avcl' consists of the NAL, units of an AVC bitstream that are length-delimited as
specifig

NOTE 1

There §
the AV(

Annex E
(normative)

AVC in the Image File Format

Inex derives a format to encapsulate AVC-coded images, image collections, and image sequéenceg

bn as well as image sequences are specified in E.4.

General

among the compatible brands of a file, the requirements spéoified in E.3 and its subclauses
obeyed.

cifications of Clause 6 and its subclauses apply.

Image data

Definition

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

hall be no inter prediction between AVC image items. If inter prediction between images exist
pictures shall be stored.ac¢ording to E.4.

The AV[CItemData is structurally identical to the syntax defined in ISO/IEC 14496-15 for an AV(
sample]AVCItemData shall not contain any extractors or aggregators defined in ISO/IEC 14496-15.
NOTE 2| Functionality.similar to sharing NAL units through extractors between samples of different tracks
can be arhieved in image items through the use of extents.
E.2.2.2| Syntax
aligned (8) class AVCItemData
{

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

56

// in the ItemLocationBox
{
unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;
bit (NALUnitLength * 8) NALUnit;
i += (DecoderConfigurationRecord.LengthSizeMinusOne+1l) +
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.

bf both the two-byte NAL header and the RBSP payload but does not include the length field’itsd

ncludes both the two-byte NAL unit header and the variable-length RBSP payload.

E.2.3 AVC configuration item property

Box type: 'aveC'

Property type: Descriptive item property

Container: ItemPropertyContainerBox
Mandatory (per item): Yes, for an image item of type~\avcl'
Duantity (per item): One for an image item of type 'avcl'

Fach AVC image item shall have an associated property that is exactly identical
\VCConfigurationBox as defined in ISO/IEC ¥4496-15.

Essential shall be equal to 1 for an !\&vcC' item property associated with an image
[lype 'avcl'.

E.2.4 Sub-sample item propernty

Box type: 'subs’

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (peritem): No

Duantity (per'item): Zero or more for an image item of type 'avcl'

bub-sample information for AVC coded images may be given using an associated property
pxaCtly identical to SubSampleInformationBox for AVC as defined in ISO/IEC 14496

NALUnitLength indicates the size of a NAL unit measured in bytes. The Iength field includes fhe size

If.

NALUnit contains a single NAL unit. The syntax of a NAL unit is specified in ISO/IEC ¥4496}10 and

to the

item of

that is
12 and
hal to 1,

SQ/IEC 14496-15. The entry count field of the SubSampleInformationBox shall be eqy

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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