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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

commit

tees 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

organiz

ations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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scribed in the ISO/IEC Directives, Part 1. In particular, the different approval .criterig
for the different types of document should be noted. This document was drafted in
nce with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives o1
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Petails of any patent rights identified during the development of thedecument will be in th¢

htent declarations received (see https://patents.iec.ch).

e name used in this document is information given for the’conivenience of users and does no
te an endorsement.

explanation of the voluntary nature of standards, the meaning of ISO specific terms ang
ions related to conformity assessment, as well as”information about ISO's adherence td
rld Trade Organization (WTO) principles inwtlié Technical Barriers to Trade (TBT) sedq

o.org/iso/foreword.html. In the IEC, see www.ec.ch/understanding-standards.
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cument was prepared by Joint Technical Comnmittee ISO/IEC]TC 1, Information technology, SC 29
bf audio, picture, multimedia and hypermédia information.

cond edition cancels and replaces.the first edition (ISO/IEC 23008-12:2017), which has beer]
hlly revised. It also incorporates the Amendments ISO/IEC 23008-12:2017/Amd.1:2020
23008-12:2017/DAmd.2:2019 .and the Technical Corrigendum ISO/IEC 23008-12:2017/Cor

ition of Annexes.hfo'N;
port for predictive image coding, bursts, bracketing and region annotations.
all parts(in‘the ISO/IEC 23008 series can be found on the ISO and IEC websites.

dback™or questions on this document should be directed to the user’s national standards
A\Ceomplete listing of these bodies can be found at www.iso.org/members.html and
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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). It is
suggested that HEIF be pronounced "heaff" (like heath with an ff ending). When the requirements of

Format.

3 FNE £ § b 072NN H S FEVPs | ra ol o d el o £31 € 'S mloa waforod o oo el o TTDOVIC Voo A |
TTCTITL VG SpPCtIITC OT aITa S ar Cap prcy, e TC ToT HNTat Calr UCTCTCTTCU tTU a5 tIIC T V G TIITag C T I

[he International Organization for Standardization (ISO) and International Electrotg
Commission (IEC) draw attention to the fact that it is claimed that compliance with this.docum
nvolve the use of a patent.

SO and IEC take no position concerning the evidence, validity and scope of this patent right.

['he holder of this patent right has assured ISO and IEC that he/she is willing €o negotiate licence
reasonable and non-discriminatory terms and conditions with applicantsthroughout the world
respect, the statement of the holder of this patent right is registered with(}SO and IEC. Informat
be obtained from the patent database available at www.iso.org/patents.

Attention is drawn to the possibility that some of the element$ of this document may be the
pf patent rights other than those in the patent database. ISO and IEC shall not be held respong
dentifying any or all such patent rights.

['his document is organized as follows:

— Clause 5 specifies general requirements on files and file readers conforming to the Im
Format.

— Clause 6 specifies the file structures:far the storage of a single image and an image col
Additionally, general requirements that shall be supported in all files using the Image File
for the storage of a single image or'an image collection are specified.

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

— Clause 8 specifies the metadata structures for a single image, an image collection, ang
sequences.

— Clause 9 speCifies enhancements to the ISO base media file format.

— Clause. 1@ specifies structural brands for a single image and an image collection, as well a
sequences. Requirements on both files and file readers are specified.

Image File Format.

chnical
ent may

s under
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on may
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ible for

nge File

lection.
Format

general
fimage

| image

5 image

— _Aniex A specifies the format for storing Exif, XMP, and MPEG-7 metadata in files conforminig to the

— Annex B specifies the format for encapsulating HEVC-coded images, image collections, and image

sequences according to the Image File Format. Annex B also specifies HEVC-specific bran
single image and an image collection as well as image sequences. Requirements on both files
readers are specified.

ds for a
and file

— Annex C and Annex 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.

— Annex E specifies the format for encapsulating AVC-coded images, image collections, and image

sequences according to the Image File Format.

© ISO/IEC 2022 - All rights reserved
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— 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.

— Annex H specifies the format for encapsulating JPEG-coded images, image collections, and image
sequences according to the Image File Format.

— Annex I outlines guidelines on defining new image formats and brands.

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

— Annex K provides guidelines for a player operation for progressive refinement and file structtires
engbling progressive refinement.

— Anpex L specifies the format for encapsulating VVC-coded images, image collections,’and imagg
sequences according to the Image File Format. Annex L also specifies VVC-specificbrands for ¢
single image and an image collection as well as image sequences. Requirements on both files and file
readers are specified.

— Anfpex M specifies the format for encapsulating EVC-coded images, image collections, and imagg
se:Eences according to the Image File Format. Annex M also specifies-EVC-specific brands for 3

single image and an image collection as well as image sequences. Requirements on both files and file
readers are specified.

— Anpex N contains considerations on privacy and security relatingto the use of the Image File Format

viil © ISO/IEC 2022 - All rights reserved
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Information technology — MPEG systems technologies

Part 12:
Image File Format

. Scope

[his document specifies the Image File Format, an interoperable storage format for a single i
Collection of images, and sequences of images.

fo the images, and defines how metadata of certain forms is carried.

['his document also specifies brands for the storage of images and image sequences conforming
Lfficiency Video Coding (HEVC), Advanced Video Coding (AVC), JPEG, Versatile Video Coding (V
Essential Video Coding (EVC).

SO/IEC 14496-15.

P Normative references

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

indated references, the latest edition of-the referenced document (including any amendments)

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

Coding

SO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base m
Jformat

hetwork dabstraction layer (NAL) unit structured video in the I1SO base media file format

SO/IEE 23008-2, Information technology — High efficiency coding and media delivery in hetero
brivironments — Part 2: High efficiency video coding

mage, a

[he format defined in this document is built on tools defined in ISO/IEC 14496-12 and enalples the
nterchange, editing, and display of images, as well as the carriage of metadata associated with those
mages. The Image File Format defines structures used to contain metaddta, how to link that metadata

to High
VC) and

NOTE The storage of HEVC, AVC, VVC and EVC vided seéquences is out of scope and is proyided in

content

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

hpplies.

images

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

edia file

SO/IEC 14496-15, Information technology — Coding of moving pictures and audio - Part 15: Caryiage of

jeneous

ISO/IEC 23090-3, Information technology — Coded representation of immersive media — Part 3: Versatile

video coding

ISO/IEC 23094-1, Information technology — General video coding — Part 1: Essential video coding

3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

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

[SO/IEC 14496-15 and the following apply.

© ISO/IEC 2022 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1.1

alternate group

group of entities (3.1.11) that are alternatives to each other and out of which only one should be selected
for processing

3.1.2
associgted image item
image item (3.1.18) that is associated with the item property (3.1.28) through the TtemPropertiesBox

3.1.3
auxiliary image
image (B.1.16) that may not be intended to be displayed but provides supplemental information, such as
transpdrency data, complementing a respective master image (3.1.29)

3.14
coded {mage
coded representation of an image (3.1.16)

3.1.5
coded jmage item
item (3{1.27) 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 (3.1.12) than 'irot"', 'clap',and "imir!

3.1.7
derived image
repres¢gntation of an image (3.1.16) as anroperation (3.1.33) on other images

3.1.8
derived image item
item (3{1.27) whose data is a dérived image (3.1.7)

3.1.9
derived region item

item (3{1.27) whose data is a representation of the shape, position and size of a region within an imagé
item (3[1.18), with-hich it is associated via item reference, as an operation (3.1.33) on other regior
items (3.1.39)

3.1.10
descriptive item property
item property (3-1-28) that describes rather than transforms the associated {tem

3.1.11
entity
item or track

3.1.12
essential item property
item property (3.1.28) that readers are required to process

3.1.13
HEVC image item
image item (3.1.18) of type 'hvcl' or '1hvl’

2 © ISO/IEC 2022 - All rights reserved
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3.1.14
hidden image
image (3.1.16) that is not intended to be displayed

3.1.15
hidden sample
sample that is not intended to be displayed

3.1.16

magoce
(=4

bne or more arrays of pixels of different colour components described by an image item (3(1.18) or a
sample

8.1.17
Jmage collection
bet of images (3.1.16) stored as items (3.1.27)of a single file according to this docuiment

3.1.18
mage item
roded image item (3.1.5) or derived image item (3.1.8)

8.1.19
mage File Format
file format specified by this document

8.1.20
Jmage property
tem property (3.1.28) for an image item (3.1.18)

3.1.21
mage sequence

sequence of coded images (3.1.4) which may-be associated with advisory timing and in which|images
may use inter prediction (3.1.24)

8.1.22
mage sequence track
‘rack that contains an image sequence (3.1.21)

8.1.23
nput image
mage (3.1.16) that is\used as an input for the operation (3.1.33) of the derived image item (3.1.8)

B.1.24
nter prediction

prediction ‘derived in a manner that is dependent on data elements (e.g. sample values or|motion
ectors)ofimages (3.1.16) other than the current image

8.1:25
ntra coding

coding of an image (3.1.16) that may use intra prediction (3.1.26) and does not use inter prediction
(3.1.24)

3.1.26
intra prediction
prediction derived from only data elements (e.g. sample values) of the same decoded image

3.1.27
item

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

© ISO/IEC 2022 - All rights reserved 3
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3.1.28
item property
descriptive or transformative information about an item (3.1.27) as stored in the item properties array

3.1.29
master image
image that is stored as an item (3.1.27) and is not an auxiliary image (3.1.3) or a thumbnail image

3.1.30

master imngp QPﬂlIIPI‘If‘P
sequente of images that is stored as an image sequence track (3.1.22) and is not an auxiliary image (3.1.3]
sequenge or a thumbnail image sequence (3.1.21)

3.1.31
metadjta item
item (3]1.27) containing metadata that may for example describe an image item (3.1.18)

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

3.1.32
non-esgential item property
item property (3.1.28) that readers are allowed to ignore

3.1.33
operatjon
for a defrived image item (3.1.8), manipulation, identified by the\item type, that produces a reconstructeq
image (3.1.37) from a set of input images (3.1.23). For akderived region item (3.1.9), manipulation
identifipd by the item type, that produces the shape, position and size of regions of an image (3.1.16]
from a $et of regions from input region items (3.1.39).

3.1.34
outputfimage
image ([3.1.16) that results when the reconstructed image of the image item (3.1.18) is transformed
accordihg to the transformative item properties (3.1.42) of the image item

3.1.35
pre-derived coded image
coded image (3.1.4) that has been.derived from one or more other images

3.1.36
predictively coded imageitem
image item (3.1.18) that has a decoding dependency to one or more other coded image items (3.1.5)

3.1.37
reconsfructedimage

image (B.1.16) that results when the coded image item (3.1.5) is decoded or when the operation (3.1.33]
of the dprived image item (3.1.8), if any, is applied

3.1.38
reference image
image (3.1.16) that may be used as a reference for inter prediction (3.1.24) of another image

3.1.39

region item

item (3.1.27) whose data defines the shape, position and size of a region within an image item (3.1.18)
with which it is associated via item reference

4 © ISO/IEC 2022 - All rights reserved
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3.1.40

source image item

image item (3.1.18) referred to by the 'dimg' item reference from the derived image item (3.1.8)
another derived image item that is a source image item for the derived image item

or from

Note 1 to entry: In other words, an image item is a source image item for a derived image item when it is required

for deriving the output image of the derived image item.

Note 2 to entry: The definition of the source image item is recursive: an image item is a source image it

em for a

particular derived image item, when the output image of the image item is used as an input image for any derived

mage item in the 'dimg'-item-reference-linked chain of derived image items ending at that particular]derived
mage item, inclusive.
8.1.41
[ime-parallel sample
sample in the reference track that has the same or, when a sample with the same.decoding time is not
hvailable, the closest preceding decoding time relative to that of the particular §ample in the pafticular
frack
8.1.42
[ransformative item property
tem property (3.1.28) 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 degfees of a
Feconstructed image of an image item.
8.1.43
inique ID
dentifier for either an item, an entity group or a track that fulfils the requirements of the 'unif| brand
Note 1 to entry: Requirements on the 'unif' brand are specified in ISO/IEC 14496-12.
8.1.44
yisual context
Visual rendering surface such as a sereen buffer, which may already contain visual material, ahd onto
Which an image (3.1.16) can be rendeted
B.2 Abbreviated terms
ASCII American.Standard Code for Information Interchange
AVC Advanced Video Coding (Rec. ITU-T H.264 | ISO/IEC 14496-10)
DCF Design rule for Camera File system (JEITA CP-3461)
EVC Essential Video Coding (ISO/IEC 23094-1)
Exif Exchangeable Image File Format (JEITA CP-3451)
DR high dynamic range
HEIF High Efficiency Image File Format (this document: ISO/IEC 23008-12)
HEVC High Efficiency Video Coding (Rec. ITU-T H.265 | ISO/IEC 23008-2)
MD5 Message Digest algorithm 5
MIME Multi-purpose Internet Mail Extensions
NAL network abstraction layer
© ISO/IEC 2022 - All rights reserved 5
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PPS
SEI
SPS
TIFF
URN
UTF-8
VCL
VPS
VVvC
XML

XMP

4 Overview
This document specifies the following two forms of storage:

a) the|storage of a single coded image or a collection of ceded images, possibly with derived images
coded images are normally independently coded exeept when the 'pred' brand is signalled. I
sudh latter case, coded images may be independeiitly coded or may have been coded with inter
prediction;

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.

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 3

record

In genejral, the single image support is used for simpler cases, particularly when neither timing nof

coding
availab

Brands
is requ

Externgl specifieations may also define brands, which may impose additional constraints on the files o1

the rea
theril

5 Ge

picture parameter set

supplemental enhancement information
sequence parameter set

Tagged Image File Format

Uniform Resource Name

Universal Character Set Transformation Format — 8-bit
video coding layer

video parameter set

Versatile Video Coding (Rec. ITU-T H.266 | ISO/IEC 23090-3)
Extensible Markup Language

Extensible Metadata Platform

bf the image burst that wasised to synthesize that image).

dependency is required. If advisory timing or other tools from the ISO base media file forma
e for tracks are heeded (e.g. sample grouping), then the second approach is needed.

are defined.iniorder to specify what is required to be present in the file, and what reader suppor
red to decode under that brand (including support for features that are optional for writers)

lers. The brands with which a file is compatible are recorded in the file in the usual way using
ETypeBox (' ftyp').

neral requirements

5.1 General requirements on files

Allfiles

shall conform to the definitions for an object-structured file as defined in ISO/IEC 14496-12:2022,

Clause 4.
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5.2 General requirements on readers

The following are the requirements for all readers conforming to this document:

1) They shall be able to parse object-structured files formatted according to the definitions for an

object-structured file as defined in ISO/IEC 14496-12:2022, Clause 4.

2) They shall parse the rileTypeBox 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 terminate

parsing of the file

B) They shall be able to recognize and discard boxes that are not required to be supported uf
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) thaw’ those defined
locument.

NOTE A file identified as compatible with other standards (using brands),contains the boxes spe
hose standards.

5.4 Other boxes

n addition to the required boxes (and their required contént), other boxes from the ISO base m
format, or other box-structured specifications, may be in€luded as needed.

b Single image and image collection

b.1 General

mages can be stored as items using‘the support for untimed data storage, called the Met3
nistorical reasons, in the ISO base media file format. A file may contain any number of image ite

Clause 6 specifies requirementsfor all files using the Image File Format for the storage of
mage or image collection. When a brand specified in 10.2 is among the compatible brands of a
requirements specified in(Clause 6 shall be applied.

.2 Derivation from the ISO base media file format

A MetaBox ('mefa), as specified in ISO/IEC 14496-12, is required at file level. That MetaBox shall
'he boxes specified to be mandatorily present by ISO/IEC 14496-12. Additional requirements
boxes contained in the file-level MetaBox are specified in this document. The MetaBox containin
tems and‘the metadata items related to the image items for the brands specified in this documsg
pe included in the file-level MetaBox and shall not be included in any additionalMetadataContai
['he file-level MetaBox shall identify as its primary item an item that is a coded image or a derive

der the

in this

ified by

bdia file

Box for
ms.

h single
file, the

contain
for the
b image
nt shall
nerBox.
1 image

4 Tl H e L 14 L a3 1 pa | L +1 1ot 3 H alal £l
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eferred

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 three construction methods specified for the 1temLocationBox (by file offset, by offset i

nto the

local 1tempataBox, and by offset into the data of another item) are permitted by this document, but
brands may restrict this. Similarly, the patarReferenceBox may indicate the same or another file, but

derived specifications may restrict this also. The location for storing the items is specified in

© ISO/IEC 2022 - All rights reserved
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base media file format. For example, a MediaDataBox ('mdat') may be used as a general container for the
items referenced from the TtemlocationBox.

NOTE By using extents, images can be interleaved with each other or other data. This interleave can be used
to allow progressive display.

6.3 Derivation of an output image of an image item

The reconstructed 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 imags
is the output of the decoding process specified for the item type of the image item;

— othlerwise (the image item is a derived image item), the operation of the derived image item is
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

— if the image item has no transformative item properties, the output image is identical to the
recpnstructed image;

— othlerwise (the image item has transformative item properties), the follewing applies: A sequencs
of fransformative item properties is formed from all essential transformative item properties of
the|image item and any set of the non-essential transformative,item properties of the image item
That sequence of transformative item properties is applied,AH the order of their appearance ir
the| 1temPropertyassociation for the image item, to the reconstructed image to obtain the outpu
imdge.

NOTE When an image item has non-essential transformative item properties, the pixel values of the outpu

image njight depend on the reader's capability and/or choice\of applying the non-essential transformative iten;
properties.

6.4 Roles of images

6.4.1 |General

Images[may be assigned different rolesor purposes as specified in the following subclauses. The role of
the purpose is independent of whether the image is represented by a coded image or a derived image, o1
how th¢ image is coded or transformed (by a transformative item property).

In this dlocument, the role ©6fian image can be indicated with a qualifier, such as hidden, or thumbnail, iq
front of the term image(fe.g. hidden image or thumbnail image). When referring to an image item thaf
containjs an image with’a specific role, the role qualifier can precede the term image item (e.g. hidder
image ifem, or thumbnail image item).

Many of the reles’specified below are not mutually exclusive. Consequently, the same image may have
multiple roles:

6.4.2 Hidden images

A hidden image item has (fl1ags & 1) equal to 1 in its 1temInfoEntry. Readers should not display a hidden
image item.

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

The primary item shall not be a hidden image item.
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Any entity group of type 'altr' thatincludes image items, shall either include only hidden items or only
non-hidden items (i.e. a group of this type cannot contain a mix of hidden and non-hidden items).

6.4.3 Cover image

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

6.4.4 Thumbnail images

A thumbnail image is a smaller-resolution representation of a master image. The thumbnail)impge and
'he master image are linked using a reference type 'thmb' from the thumbnail imagerto-'the|master
mage. A thumbnail image shall not be linked to another thumbnail image with €he” 'thmp' item
reference.

h.4.5 Auxiliary images

Auxiliary images are images, which are not thumbnail images, related tolaymaster image. An gxample
bf an auxiliary image is an alpha plane, specifying transparency information, for the master imgge. The
huxiliary image and the master image are linked using an item refetrence of 'aux1' from the auxiliary
mage to the master image.

NOTE The type of auxiliary image is identified as defined in 6¢5.8-

b.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-regolution
representation of the master image and only intended to be displayed on specific occasions{and an
huxiliary image is typically not intended to‘be displayed.

b.4.7 Pre-derived coded images

f a coded image has been derived from others — for example, a composite HDR image derived from
bxposure-bracketed individual images — then it shall be linked to those images by item refer¢nces of
[ype 'base' from the coded/image to all images it derives from. An image item including a 'bade’' item
Feference is referred to as'a pre-derived coded image.

NOTE In this_vetsion of this document, the exact derivation process used to produce the image is not
Hescribed.

b.4.8 Multi-layer images

bometcoding formats allow coding of images in a multi-layer manner, where the coded data reprdsenting
A 1mage is partitioned into several layers A basic ver510n of the image can be obtained by decodling the
aspects,
such as spatial resolutlon and bit depth In another example an enhancement layer provides a second
view, which can be used in stereoscopic displaying.

It is possible to specify several image items from the same multi-layer coded data representing an
image, where each image item represents a different subset of the layers. Only one occurrence of the
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 identifiers is specific to the image coding format
or the mapping of the image coding format to this specification.

© ISO/IEC 2022 - All rights reserved 9
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The decoding of a multi-layer image item may result into one or more reconstructed images.

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

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

NOTE 2  Thelayer given in the LayerSelectorProperty item property chooses the reconstructed image from
the set of reconstructed images obtained as the result of decoding the image item. The chosen reconstructed
image nfight not be presented as 1s but might undergo further transformation (for example cropping) beforg
actually|being presented.

Some coding formats allow the use of decoded images of another bitstream as references for prediction
In such|cases there shall be an item reference of type 'exb1' from a scalably coded image item to the
image ifem that is first decoded and then used as reference in the decoding of the scalablyeoded image
item.

6.4.9 [Predictively coded image items

Predictjvely coded image items have a decoding dependency to one or more-gther coded image items
An exainple for such an image item could be a P frame stored as an image’item in a burst entity group
that hag IPPP... structure, with the P frames dependent only on the preceding I frames.

Capabilfty to have predictively coded image items has certain benéfits especially in content re-editing
and cover image selection:

— Image sequences can be converted to image items withao,transcoding.

— Any sample of an image sequence track can be selected as a cover image. The cover image does nof
neqd to be intra-coded.

— Deyices that do not have a video or image eneoder are capable of updating the cover image of a filg
cortaining an image sequence track.

— Stofage efficiency is further achieved.by re-using the predictively coded picture rather than re
endoding it as | frame and storing as.an additional image item. Moreover, image quality degradatior
is allso avoided.

— Re{encoding might not be allewed or preferred by the copyright owner. Predictively coded image
items avoid the need of re-encoding of any image from an image sequence track.

Predictjvely coded image items are linked to the coded image items they directly and indirectly depend
on by ifem references of'type 'vred'. The list of referenced items in item references of type 'pred
shall in‘ficate the decoding order. When concatenated, the encoded media data of items with item 11
equal tp to item~1D for all values of 5 from 0 to reference count - 1, inclusive, in increasing order of
3, followed by<the’item with item 1D equal to from item 1D shall form a bitstream that conforms to the
decoder configuration item property of the predictively coded image item.

In ordektg_decode the prnﬂir‘fivn]y caoded image item, there shall be ng other r‘]ﬂrnr‘]ing annn(‘]nnr‘in

other than the image items referenced by item references of type 'pred’.

The predictively coded image item shall be associated with exactly one RequiredreferenceTypesProperty
containing one reference type with the value 'pred'.

6.5 Image properties

6.5.1 General

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

this document, such as spatial extents of image items.

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

applied.

The semantics of the descriptive properties specified in 6.5 are specified for the image before the
transformations, if any, are applied. Readers shall allow and ignore descriptive properties following
the first transformative or unrecognized property, whichever is earlier, in the sequence associating

'\rnpprtipc with an item

Writers should arrange the descriptive properties specified in 6.5 prior to any other propértid
bequence 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.
he property is required to be present in the file. Note that when a property is mandatory, it might or nj
be essential.

When unique [Ds are used, an item 1D value in the ItemPropertyaAssociationBox is resolved to
dentifier whenever the embedding mMetaBox contains an item with, such identifier, and is resolve
bntity group identifier otherwise.

Properties may be associated with an entity group, but only when explicitly stated in their specif
n such case, properties apply to the entity group as a whdle) and not individually to each entity
the group.

b.5.2 Decoder configuration and initialization

Box type: Specified by the-mapping of the image coding format to this docum
Property type: Descriptivedtem property

Container: TtemPropgertyContainerBox

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

roding format used by that item, that configure the decoder.

Decoder configuration properties are essential, since they are required to initialize decoders.
6.5.3 _Image spatial extents

b5.3:1 Definition

s in the

whether

light not

an item
bd to an

ication.
within

ent

ent

ent

[here may be zero or{midre properties associated with a coded image item that are specific to the image

Box type: 'ispe’

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

Quantity (per item): One
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The TmageSpatialExtentsProperty documents the width and height of the associated image item.
Every image item shall be associated with one property of this type, prior to the association of all
transformative properties.

6.5.3.2 Syntax

aligned(8) class ImageSpatialExtentsProperty

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

6.5.3.3| Semantics
image width specifies the width of the reconstructed image in pixels, as specified in 6.3.
image Height specifies the height of the reconstructed image in pixels, as specified in-6.3:
NOTE Item properties, such as decoder configuration or layer selection, can affect the reconstructed

imdge. As a consequence, the width and height of the reconstructed image degend on the presence and
confent of such properties.

6.5.4 |Pixel aspect ratio

6.5.4.1| Definition

Box type: 'pasp’

Property type: Descriptive item property:
Contaiter: ItemPropertyContainexBox
Mandatjory (per item): No

Quantitly (per item): At most one

When 1o pixel aspect ratio 'pasp' descriptive item property is associated with an image item, reader;
shall infer pixel aspect ratio 1:1 te-apply for the image item.

6.5.4.2| Syntax

The pixgl aspectratio 'gasp ' descriptive item property has the same syntax as the PixelaspectRatioBoy
as defirled in ISO/IEG,14496-12.

6.5.4.3| Semantics

The serparitics of the syntax elements within the pixel aspect ratio 'pasp' descriptive item property
are thq Same as those specified for the syntax elements of pixelaspectRatioBox as defined in
ISO/IEC 14496-12.

6.5.5 Colour information
6.5.5.1 Definition

Box type: ‘colr!

Property type: Descriptive item property
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Container: ItemPropertyContainerBox
Mandatory (per item): No
Quantity (per item): At most one for a given value of colour type

The definition of Colour Information provided in ISO/IEC 14496-12 applies.

In addition, following definitions specific to the use of colour information in image items also applies:

in the visualsampleEntry should be preserved in the ItemPropertyAssociationBox(eS). Si
when creating a visual track from an image item, the order of boxes should be preserved.

While in a visual track, the order of boxes may be important per ISO/IEC 14496-12, in this specif
the order is not relevant. Colour information with different values of colour ¢ypk are inten|
lifferent purposes. Colour information with a value of colour type setto 'nclx s intended to
for some processing such as colour conversion or image derivation, while célour information c
an [CC profile is intended to be used for processes such as display matching. As in ISO/IEC 14496
brofiles may be provided in two properties under the codes 'prof' and {r1cc' to provide unre
hnd restricted ICC profiles respectively.

b.5.5.2 Syntax

[he colour information 'colr' descriptive item property has the same syntax
ColourInformationBox as defined in ISO/IEC 14496-12.

b.5.5.3 Semantics

[he semantics of the syntax elements within: colour information 'colr' descriptive item p

SO/IEC 14496-12.
6.5.6 Pixel information

b.5.6.1 Definition

Box type: 'pixi’

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

Duadntity (per item): At most one

— Whengeneratinganimageitemfromthecontentofavisualtrack,the orderochlourInformatitZBoxes

ilarly,

ication,
ded for
be used
arrying
-12, 1CC
stricted

as the

roperty

hre the same as those specified for thesyntax elements of colourInformationBox as deffined in

HrertxetTrormatonrroperty descriptive-itemproperty indicates the nmumberand bitdepth
components in the reconstructed image of the associated image item.

6.5.6.2 Syntax

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

}

© ISO/IEC 2022 - All rights reserved
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6.5.6.3 Semantics

num_channels: This field signals the number of channels by each pixel of the reconstructed image of the
associated image item.

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

6.5.7 Relative location

6.5.7.1| Definition

Box type: ‘rloc!

Property type: Descriptive item property

Container: ItemPropertyContainerBox

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

The RelativeLocationpProperty 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 q¢f the related image item identified through the 'tbas' tem reference as specified below. The
pixel sampling of the associated image item shall be identicakto that of the related image item and the
sampling grids of the associated image item and the relateddimage item shall be aligned (i.e. not have 2
sub-pixel offset). Consequently, one pixel in the associatedimage item collocates to exactly one pixel ir
the relqted image item. The related image item shall bé.identified by an item reference of type 'tbas
from thle associated image item to the related image item.

6.5.7.2 Syntax

alignedq(8) class RelativelLocationProperty

extendg ItemFullProperty('rloc', vérsion = 0, flags = 0)

{
unsigned int (32) horizontal offset;
unsjgned int (32) vertical (Offset;

}
6.5.7.3| Semantics

horizofgtal offset spe€cifies the horizontal offset in pixels of the left-most pixel column of the
recpnstructed 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 &
hoifizontal offset equal to 0.

verticql 6ffiset specifies the vertical offset in pixels of the top-most pixel row of the reconstructed
image of the associated image item in the reconstructed image of the related image item. The top
most 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 type: auxC'

Property type: Descriptive item property
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Container: ItemPropertyContainerBox
Mandatory (per item): Yes, for an image item containing an auxiliary image
Quantity (per item): At most one

Auxiliary images shall be associated with an auxiliaryTypeProperty as defined here.
AuxiliaryTypeProperty includes a URN identifying the type of the auxiliary image.
AuxiliaryTypeProperty may additionally include other fields, as required by the URN.

.5.8.2 Syntax

h1ligned (8) class AuxiliaryTypeProperty

bxtends ItemFullProperty('auxC', version = 0, flags) {
string aux_ type;

template unsigned int (8) aux subtypel[];
// until the end of the box, the semantics depend on the aux type)value

b.5.8.3 Semantics

bux_type: A null-terminated UTF-8 character string of the Uniform)Resource Name (URN) psed to
identify the type of the associated auxiliary image item.

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

b.5.9 Clean aperture

b.5.9.1 Definition

Box type: ‘clap’

Property type: Transforntative item property
Container: IteMPropertyContainerBox
Mandatory (per item): No

Quantity (per item): At most one

[he clean aperturetransformative item property defines a cropping transformation of the input image.

h.5.9.2 Syntax

[he cleannaperture 'clap' transformative item property has the same syntax as the cleanaperfureBox
hs defined in ISO/IEC 14496-12.

£ o0 2 CSamanticc
v ITv e g I CTIIAaIIcICsS

The semantics of the syntax elements within the clean aperture 'clap' transformative item
property are the same as those specified for the syntax elements of cleanApertureBox as defined in
ISO/IEC 14496-12.

6.5.10 Image rotation
6.5.10.1 Definition

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

Quantity (per item): At most one

The image rotation 'irot' transformative item property rotates the reconstructed image of the

aSSOCla edimace item in anti-claockwico direction in unite of 90 dearees
EeHa g et Cro ey o e o ectro e o S o e g eess

6.5.10.2 Syntax

aligned (8) class ImageRotation

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

}
6.5.10.B Semantics

angle *[90 specifies the angle (in anti-clockwise direction) in units of degreé€s)
6.5.11 |Layer selection

6.5.11.1 Definition

Box tyge: "lsel!

Property type: Descriptive item property
Contairer: ItemPropertyContainérBox
Mandatjory (per item): No

Quantitly (per item): Zero or one

If the decoding of a multi-layer image item results into more than one reconstructed image, the '1se1
item prpperty shall be associated with the image item. Otherwise, the '1se1' item property shall not bg
associafed with an image item.

essental shall be equal t071 for an '1sel' item property.

The "14e1' item propexty, if any, shall precede, in the item property association order, all transformative
item prpperties.

This pfoperty—is used to select which of the reconstructed images is described by subsequent
descripfivelitem properties in the item property association order and manipulated by transformative
item prpperties, if any, to generate an output image of the image item.

6.5.11.2 Syntax

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

}
6.5.11.3 Semantics
layer id specifies the layer identifier of the image among the reconstructed images that is described by

subsequent descriptive item properties in the item property association order and manipulated by
transformative item properties, if any, to generate an output image of the image item. The semantics
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of 1ayer id are specific to the coding format and are therefore defined for each coding format for
which the decoding of a multi-layer image item can result into more than one reconstructed images.

6.5.12 Image mirroring

6.5.12.1 Definition

Box type: 'imir'

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

Duantity (per item): Zero or one

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

h.5.12.2 Syntax
bligned (8) class ImageMirror
bxtends ItemProperty('imir') {

unsigned int(7) reserved = 0;
unsigned int(l) axis;

b.5.12.3 Semantics

hxis specifies how the mirroring is performed? 0 indicates that the top and bottom parts of the image
are exchanged (i.e. the mirroring is vertieal); 1 specifies that the left and right parts are exdhanged
(i.e. the mirroring is horizontal).

NOTE In Exif, orientation tag,can be used to signal mirroring operations. Exif orientatidn tag 4
corresponds to axis = 0 of ImageMirror, and Exif orientation tag 2 corresponds to axis = 1 accordingly.

b.5.13 Image scaling

b.5.13.1 Definition

Box type: 'iscl!

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

Quantity (per item): At most one

The image scaling 'isc1' transformative item property scales an input image.

The input image is the output of the previous transformative item property, if any, or the reconstructed
image of the associated image item.

The width and height of the input image (call those input width and input height) are resized to a
target width and height, in pixels, respectively equal to ceil ( (input width *target width numerator)
/target_width_denominator) andceil((input_height *target_height_numerator)/target_height_
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denominator), where ceil () is the ceiling function. The scaling of the input image applies to both width
and height separately. The fraction may or may not be in reduced terms.

NOTE1 Formulas above use a floating-point division, not an integer division.

NOTE2Z When the input image is the reconstructed image of the associated image item, input
width and input height, respectively, are equal to image width and image height declared in the
ImageSpatialExtentsProperty associated with this image item. Otherwise, input width and input height
are equal to the width and height of the output of the previous transformative item property.

6.5.13.2 Syntax

aligned (8) class ImageScaling

extendg ItemFullProperty('iscl', version = 0, flags = 0) {
unsjgned int (16) target width numerator;

unsjgned int (16) target width denominator;

unsjgned int (16) target height numerator;

unsigned int (16) target height denominator;

}
6.5.13.B Semantics

target [width numerator specifies the numerator of the scaling ratio for_the resized image in thg
hotjizontal dimension. The value 0 shall not be used.

target [width denominator specifies the denominator of the scaling ratio for the resized image in the
horjizontal dimension. The value 0 shall not be used.

target [height numerator specifies the numerator of the scaling ratio for the resized image in the
verftical dimension. The value 0 shall not be used.

target [height denominator specifies the denominatorof the scaling ratio for the resized image in the
verftical dimension. The value 0 shall not be used:

6.5.14 |Content light level

6.5.14.1 Definition

Box type: "cllN

Property type: Descriptive item property
Contaider: ItemPropertyContainerBox
Mandatfory (per item): No

Quantitly (per item): At most one

The conjtent light level item property provides information about the light level in the content.

6.5.14.2 Syntax

The contentlightlevel 'c11i ' descriptiveitem propertyhasthe samesyntaxasthecontentLightLevelBox
as defined in ISO/IEC 14496-12.

6.5.14.3 Semantics

The semantics of the syntax elements within the content light level 'c111' item property are the same
as those specified for the syntax elements of contentLightLevelBox as defined in ISO/IEC 14496-12.
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6.5.15 Mastering display colour volume

6.5.15.1 Definition

Box type: "mdev'

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

Duantity (per item): At most one

['his property provides information about the colour primaries, white point, and mastering luminance
n the content.

b.5.15.2 Syntax

[his property has the same syntax as the MasteringDisplay€olourvVolumeBox as defjned in
SO/IEC 14496-12.

6.5.15.3 Semantics

[he semantics of the syntax elements within this property are the same as those specified|for the
byntax elements of MasteringDisplayColourvolumeBoX\as defined in ISO/IEC 14496-12.

.5.16 Content colour volume

b.5.16.1 Definition

Box type: 'celv!

Property type: DeScriptive item property
Container: BtemPropertyContainerBox
Mandatory (per item): No

Duantity (per item): At most one

['his propertyydescribes the colour volume characteristics of the associated pictures.

b.5.16,2. Syntax

[his\property has the same syntax as the contentColourvolumeBox as defined in ISO/IEC 14496{12.

6.5.16.3 Semantics

The semantics of the syntax elements within this property are the same as those specified for the
syntax elements of ContentColourvolumeBox as defined in ISO/IEC 14496-12.

6.5.17 Required reference types
6.5.17.1 Definition

Box type: ‘rref’
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Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for a predictively coded image item. No, otherwise.
Quantity (per item): At most one

The RequiredReferenceTypesProperty descriptive item property lists the item reference types that a

reader chall underctand and nracocc ta dacade the accaociated imace item Tho racnective accantial flag
P oS>t e co et eSO e A e ESpeectrv e eSS ety

o orrrrer ot oo o S TSI T

shall bg equal to 1 in TtemPropertyAssociationBox

NOTE In the absence of this property, required reference types are not explicitly listed, but can still‘exist.

6.5.17.2 Syntax

aligned (8) class RequiredReferenceTypesProperty
extendg ItemFullProperty('rref', version = 0, flags = 0){
unsigned int (8) reference type count;
for|(i=0; i< reference type count; i++) {
nsigned int (32) reference typeli];
}
}

6.5.17.8 Semantics

referefce type count indicates the number of reference types)that are required to understand ang
prdcess to decode the associated image item.

referefce type[i] indicates a reference type that is required to understand and process to decode thg
asspciated image item.

6.5.18 |Creation time information

6.5.18.1 Definition

Box typle: tertt!
Property type: Descriptive item property
Contairer: ItemPropertyContainerBox

Mandatjory (per associated item_ID): No
Quantitly (per associated item_ID): At most one

The crdation®im&Property documents the creation time of the associated item or group of entities.

6.5.18.2“Syntax

aligned(8) class CreationTimeProperty
extends ItemFullProperty('crtt', version = 0, flags = 0) {
unsigned int (64) creation time;

}
6.5.18.3 Semantics

creation time iS an integer that declares the creation time of the item or group of entities (in
microseconds since midnight, Jan. 1, 1904, in UTC time).
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6.5.19 Modification time information

6.5.19.1 Definition

Box type: 'mdft!
Property type: Descriptive item property
Container: ItemPropertyContainerBox

022(E)

Mandatory (per associated item_ID): No

Duantity (per associated item_ID): At most one

bf entities.

b.5.19.2 Syntax

hbligned (8) class ModificationTimeProperty
bxtends ItemFullProperty('mdft', version = 0, flags = 0) {
unsigned int (64) modification time;

6.5.19.3 Semantics

modified (in microseconds since midnight, Jan. 1,1904, in UTC time).

b.5.20 User description

b.5.20.1 Definition

Box type: 'udes'
Property type: Descriptive item property
Container: ItemPropertyContainerBox

Mandatory (per associated item_ID): No

Duantity (per asSeciated item_ID): Zero or more

rodes.

that(z ronrecont alternatives naccibly evnrecscoad in difforont lonanaages and 1 reader chauld ch
T orcerrrorerv oo P TrtoYo oIt r e Srrctortt > T Corore T ot Tor—c

[he ModificationTimeProperty documents the last modification time of the assocCidted item ofr group

odification time is an integer that declares the most Fecent time the item or group of entities was

[he UserDestdtptionProperty permits the association of item(s) or entity group(s) with a user-defined
hame, description and tags; there may be multiple such properties, which shall have different lgnguage

When several instances of UserDescriptionProperty are associated with the same item or entity group,

ose the

ey TP Tt =2 PoooToT »4 P to kit =) orrrer o T

most appropriate. At most one UserDescriptionProperty with the same ailt 1ang value should apply to

the same item or entity group.

6.5.20.2 Syntax

aligned (8) class UserDescriptionProperty
extends ItemFullProperty('udes', version = 0, flags = 0){
utf8string lang;
utf8string name;
utf8string description;
utf8string tags;
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6.5.20.3 Semantics

lang is a character string containing an RFC 5646 compliant language tag string, such as "en-US", "fr-
FR", or "zh-CN“ representing the language of the text contained in name, description and tags.
When 1ang is empty, the language is unknown/undefined.

name is a null-terminated UTF-8 character string containing human readable name for the item or group
of entities. If not present (an empty string is supplied) no name is provided.

description is a null-terminated UTF-8 character string containing human readable description of the
itemn or group of entities. If not present (an empty string is supplied) no description is provided.

tags is @ null-terminated UTF-8 character string containing comma-separated user-defined tagsmelated
to the item(s). If not present (an empty string is supplied) no tags is provided.

6.5.21 | Accessibility text

6.5.21.1 Definition

Box Type: ‘altt!
Property Type: Descriptive item property
Contaider: ItemPropertyContainerBox

Mandatory (per an item): No
Quantitly (per an item): Zero or more

The AcdessibilityTextProperty contains a string suitable to be used as an alternate text for an imagsg
if the image cannot be displayed, similarly to alt textiin HTML. The language used by the alternate tex{
is reprgsented by a language tag string compliantwith IETF RFC 5646.

When $everal instances of AccessibilityfextProperty are associated with the same item, they
represgnt alternatives possibly expressediin different languages and a reader should choose the most
appropfiate. At most one AccessibilityTextProperty with the same a1t 1ang value should apply td
the sanje item.

6.5.21.2 Syntax

alignedq(8) class AccessibilityTextProperty

extendg ItemFullProperty('altt', version = 0, flags = 0) {
utfgstring alt text;
utf§string alt™dang;

}

6.5.21.B Seniantics

alt teitlis a character string suitable to be used as an alternate text for an image if the image canno
be disptayed, simitarty to atttextim HT ML

alt lang is a character string containing an RFC 5646 compliant language tag string, such as "en-US",
"fr-FR", or "zh-CN* representing the language of the text contained in a1t text. When alt langis
empty, the language is unknown/undefined.

6.5.22 Auto Exposure Information

6.5.22.1 Definition

Box type: 'aebr!
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Property type: Descriptive item property
Container: ItemPropertyContainerBox
Mandatory (per item): No

Quantity (per item): At most one

The auto exposure descriptive item property defines the exposure variation of the associated image

tam ralativolu tag the camera cottinagc
teHTErorerv Syt othre-co e ot ee g o

t is used to specify the properties of an image item included in an 'aebr' entity group as-spegified in
b.8.6.

h.5.22.2 Syntax
hligned(8) class AutoExposureProperty
bxtends ItemFullProperty('aebr', version = 0, flags = 0) {

int (8) exposure step;
int (8) exposure numerator;

b.5.22.3 Semantics

xposure step IS an integer value that specifies the increment steps used during the efposure
bracketing. When equals to 1, a full stop increment is used, when equals to 2, a half stop ingrement
is used, when equals to 3, a third stop increment is’used, and when equals to 4, a quarf{er stop
increment is used. Other values are reserved.

Exposure numerator iS an integer value specifying the exposure numerator used to compfute the
exposure value stop of the item.

['he exposure value variation of the associated image item compared to the camera settings is expressed
1SaIanberofStopS,andiSCOanHedaSexposure_numerator/exposure_step

H.5.23 White balance information

b.5.23.1 Definition

Box type: "wbbr'

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

Duantity (per item): At most one

I'e white balance descriptive item property defines the white balance compensation on Blue/Amber
bias and/or Magenta/Green bias applied to the associated image item relatively to the camera settings.

It is used to specify the properties of an image item included in a 'wbbr' entity group as specified in
6.8.6.

6.5.23.2 Syntax

aligned(8) class WhiteBalanceProperty

extends ItemFullProperty('wbbr', version = 0, flags = 0) {

unsigned int (16) blue amber;
int (8) green magenta;
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6.5.23.3 Semantics

blue amber is an unsigned integer indicating the color temperature component of the white balance in
Kelvin.

green magenta is a signed integer indicating the color deviation component of white balance in unit of
1/100 Duv (distance to the blackbody locus).

NOTE A Duv of 0 indicates a light source that is neutral. A negative Duv indicates a magenta color shift, while
a positive Duv indicates a green color shift.
6.5.24 (Focus information
6.5.24.1 Definition
Box typle: 'fobr!
Property type: Descriptive item property
Contaiter: ItemPropertyContainerBox
Mandatjory (per item): No
Quantitly (per item): At most one
The foclus descriptive item property defines the focus variation'of the associated image item relatively
to the chmera settings.
It is us¢d to specify the properties of an image item included in an ' fobr' entity group as specified iy
6.8.6.
6.5.24.2 Syntax
aligned (8) class FocusProperty
extendg ItemFullProperty('fobr', versien = 0, flags = 0) {
unsjigned int (16) focus distance \numerator;
unsjgned int (16) focus distance.denominator;
}
6.5.24.8 Semantics
The focpis distance is expressed in meter as the ratio of focus distance numerator and focus distance |
denomifator. Focus at infinity is expressed as division by zero, i.e. focus distance denominator i
equal tg 0 and focus distance numerator should be equal to 0.
6.5.25 |Flash exposure information
6.5.25.1 ~Definition
Box type: ‘atbr!
Property type: Descriptive item property
Container: ItemPropertyContainerBox
Mandatory (per item): No
Quantity (per item): At most one

The flash exposure descriptive item property defines the flash exposure variation of the associated
image item relatively to the camera settings.

24
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It is used to specify the properties of an image item included in an 'afbr' entity group as specified in
Clause 6.8.6.

6.5.25.2 Syntax

aligned (8) class FlashExposureProperty

extends ItemFullProperty('afbr', version = 0, flags = 0) {
int (8) flash exposure numerator;
int (8) flash exposure denominator;

}
b.5.25.3 Semantics

Flash _exposure numerator and flash exposure denominator are integers representing the flash
exposure value of the sample expressed in a number of f-stops as the ratio of f1ash _exgosure nuperator
hind flash exposure denominator.

6.5.26 Depth of field information

b.5.26.1 Definition

Box type: "dobr!

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

Duantity (per item): At most one

['he depth of field descriptive item propertydefines the depth of field variation of the associatefl image
tem relatively to the camera settings. Itis expressed as an aperture change.

t is used to specify the properties ©of an image item included in a 'dobr' entity group as spedified in
b.5.26.2 Syntax

hligned (8) class Depth@fFieldProperty

bxtends ItemFullPr@perty('dobr', version = 0, flags = 0) {

int (8) f stop. fiumerator;
int (8) f stép)denominator;

b.5.26.3 Semantics

[he depth of field variation is expressed as an aperture change in a number of stops, and is computed
NS f\stop numerator/f stop denominator.

6.5.27 Panorama information

6.5.27.1 Definition

Box type: 'pano’

Property type: Descriptive item property
Container: ItemPropertyContainerBox
Mandatory (per associated item_ID): No
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Quantity (per associated item_ID): At most one

The panorama descriptive item property defines the characteristics associated with a panorama

defined

by a 'pano' entity group.

This item property should only be associated with an entity group with grouping type equal to 'pano’.

6.5.27.2 Syntax

aligne

extends
uns
if

}
6.5.27.

panorai
ord

othler values are undefined.

B Semantics

er of input images in the panorama:

{O) L,ld IS) Pcl.llUJ_d.Hld.PJ.UbJCJ.‘L,
ItemFullProperty('pano', version = 0, flags = 0) {
gned int (8) panorama direction;
panorama_direction >= 4 && panorama direction <= 5) { // grid
nsigned int(8) rows minus one;
nsigned int (8) columns minus_one;

a_direction is an unsigned integer signalling the type of panoramadused and the scanning

0: left-to-right horizontal panorama
1: right-to-left horizontal panorama
2: bottom-to-top vertical panorama
3: top-to-bottom vertical panorama

4: grid panorama in raster scan order, i.e. rows'and columns are organised from left-to-righ
and top-to-bottom starting from the top-left-corner.

5: grid panorama in continuous orderni.e. starting from the top-left corner, the first row is
organised from left-to-right, then the second row is organised from right-to-left, the third row
is organised from left-to-right andso on.

nus_one is an unsigned ifnteger that specifies the number of rows in the grid minus one.

rows_mj

columng minus_one is an unsigned integer that specifies the number of columns in the grid minus one.
6.5.28 |Sub-sample infermation

Box typle: 'subs'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): No

Quantity (per item): Zero or more for a coded image item

Sub-sample information for coded images may be given using an associated item property that is

exactly

identical to supbsampleInformationBox as defined in ISO/IEC 14496-12 and for the coding format

of the associated coded image item.

NOTE

The definition of sub-sample information for a NAL unit-based coding format is as defined for this

coding format in ISO/IEC 14496-15.

26
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The entry count field of the subsampleInformationBox shall be equal to 1, and the sample delta field
of the subsampleInformationBox shall be equal to 0.

Zero or more subSampleInformationBoxes may be associated with the same coded image item.

When more than one subsampleInformationBox iS associated with the same coded image item, the
value of f1ags shall differ in each of these subsampleInformationBoxes. The semantics of f1ags, if any,
shall be supplied for a given coding format. If f1ags have no semantics for a given coding format, the
flags shall be 0

b.5.29 Target output layer set

b.5.29.1 Definition

Box type: 'tols’

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): No, unless otherwise specified by theZeoding format
Duantity (per item): Zero or one for a coded image iteri

FargetOlsProperty provides the output layer set index toybe used as input for the decoding process of
'he associated coded image item.

bssential shall be equal to1fora TargetOlsPropepty.

6.5.29.2 Syntax

hligned (8) class TargetOlsProperty
bxtends ItemFullProperty('tols', version = 0, flags = 0) {
unsigned int (16) target ols idx;

b.5.29.3 Semantics

Farget ols idx is the output layer set index to be provided to the decoding process. The semantics of
target ols idx aré.specific to the coding format of the image item and are therefore defined for
each coding format that requires its use.

6.5.30 Wipe transition effect

b.5.30.1<Definition

Box‘type: 'wipe'

roperty type: Transformative item property
Container: ItemPropertyContainerBox
Mandatory (per item): No
Quantity (per item): At most one

The wipeTransitionEffectProperty documents a suggested wipe transition effect to apply between
the display of two consecutive items of a slideshow entity group.
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A wipe

transition effect consists in an image that gradually replaces another image from one side to

another.

NOTE

The precise rendering process is deliberately left to the player implementation.

This item property shall be associated with the first of the two consecutive items involved in the
transition.

When present for an image item, this item property shall be the last signalled item property for the

image item.
Figure | illustrates three wipe transition effects from an image A to an image B:
[
(A I .
s 450 [
: \\ /// |
| \ // |
: \\\ // // :
| ‘,/// X/ :
7 = I\ !
B //// A \\\\ B
, \ A N f N A x
/// B \\\\
| | AR
a) starting from the left top b) from bottom follewing a c) starting from the right top
corner and following a 45° horizontal moving.boundary corner and following a -45°
moving boundary (dash line) toward the top moving boundary toward the
toward the opposite side opposite side

6.5.30.

aligneq
extendg
unsj

}
6.5.30.

transif

0:

Figure 1 — Examples of wipe transition effects

D

Syntax

(8)
ItemFullProperty ("wipe', version=0,
gned int (8) tranGdtion direction;

class WipeTransitionEffectProperty

flags=0) {

8 Semantics
ion_dirédtion identifies the transition direction to apply. It takes one of the following values:

fromeleft; following a vertical moving boundary.

N 1ok w2
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from-top; following a horizontal moving boundary.
from-bottom; following a horizontal moving boundary.
from-left-top; following a 45° moving boundary.
from-right-top; following a -45° moving boundary.
from-left-bottom; following a -45° moving boundary.

from-right-bottom; following a 45° moving boundary.
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Other values are reserved.
6.5.31 Zoom transition effect

6.5.31.1 Definition

Box type: 'zoom!

Dronertv tyne: Transformative item nroperty
r 4 J r r 4

Container: ItemPropertyContainerBox

Mandatory (per item): No

Duantity (per item): At most one

[he zoomTransitionEffectProperty documents a suggested zoom transitien €ffect to apply between
the display of two consecutive items of a slideshow entity group.

A zoom transition effect consists in a new image that replaces anotherby Zoom-in or zoom-out ffom the
middle of the preceding image with a special shape transition shapes

NOTE The precise rendering process is deliberately left to the player implementation.

[his item property shall be associated with the first of\the two consecutive items involved in the
fransition.

When present for an image item, this item property-shall be the last signalled item property|for the
mage item.

h.5.31.2 Syntax

hligned (8) class ZoomTransitionEffeetProperty

bxtends ItemFullProperty('zoom',\uersion=0, flags=0) {
unsigned int (1) transition.ddfection;

unsigned int(7) transitiofi shape;

6.5.31.3 Semantics
Fransition directigmidentifies the transition direction to apply. It takes one of the following vialues:
0: in; (zoom:-inrusing the shape defined by transition shape)

1: out;{zoom-out using the shape defined by transition shape)

L ransitded shape identifies the transition shape to apply. It takes one of the following values

0¥ rectangular;

T——ircle;
2: star;
Other values are reserved.

NOTE Details on transition shape are deliberately left to the player implementation.
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6.5.32

Fade transition effect

6.5.32.1 Definition

Box type: 'fade!

Property type: Transformative item property

Container: ItemPropertyContainerBox

Mandatlory (per item): No

Quantitly (per item): At most one

The FadeTransitionEffectProperty documents a suggested fade transition effect to applybetween thg

display
Afade t

to a whiite or black image and then gradually transitioning from this white or/black image to the new

image,
NOTE

This itg
transitil

When j
image i

6.5.32.
aligne
extend

unsi

}
6.5.32.

transif
0:
1:
2:
OtH

6.5.33

of two consecutive items of a slideshow entity group.

ransition effect consists in an image that replaces another by either first gradually transitioning

r by gradually fading in while the other image is gradually fading out.

The precise rendering process is deliberately left to the player implemiéntation.

m property shall be associated with the first of the two,consSecutive items involved in thg
on.
resent for an image item, this item property shall be the last signalled item property for the
fem.
P Syntax
(8) class FadeTransitionEffectProperty
ItemFullProperty('fade', version=0y flags=0) {
gned int (8) transition direction;
8 Semantics

ion_direction identifies thietype of transition. It takes one of the following values:
through-white; the transition is through a white image.

through-black; thétransition is through a black image.

dissolve; the)transition is a mutual fading in and out.

er values are reserved.

Split transition effect

6.5.33.1 Definition

Box type: "splt!

Property type: Transformative item property

Container: ItemPropertyContainerBox

Mandatory (per item): No

Quantity (per item): At most one
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The splitTransitionEffectProperty documents a suggested split transition effect to apply b
the display of two consecutive items of a slideshow entity group.

etween

A split transition effect consists in splitting one of the two consecutive images vertically or horizontally
in two equal parts and moving both parts horizontally or vertically, respectively, depending on

transition direction. In a vertical-in or horizontal-in transition, the second image of t

he two

consecutive images is split and each part moves over the first image from outside toward the inside,
each part starting from an opposite edge of the first image. Conversely, in a vertical-out or horizontal-
out, the first image of the two consecutive images is split and each part moves in opposite directions

C. - PR | £ J 1l aal 1: +lo g 3
T'UIIT TTISITUT tUVWdAI U UIIT UULSIUT 1 c:vcauus LIIT SCTLUIIU uuasc.
NOTE The precise rendering process is deliberately left to the player implementation.

[his item property shall be associated with the first of the two consecutive items [involved
[ransition.

When present for an image item, this item property shall be the last signalled’item property]
mage item.

Figure 2 illustrates two split transition effects from an image A to an ingage B:

i
i
i —> l B
| | 0 e [ -
| |
A B I A A T
| | i it -
| |
- | B
i i
| |
a) following a vertical-out, where image A b) following a horizontal-in, where im3
is split vertically and movedout is split horizontally and moved in

Figure 2 — Examples of split transition effects

b.5.33.2 Syntax

hligned (8) clags.SplitTransitionEffectProperty
bxtends ItemBUGY¥Property('splt', version=0, flags=0) {
unsigned{Ant (8) transition direction;

b.5.333 . Semantics

Lransition direction identifies the transitioning direction to apply. It takes one of the fo

| in the

for the

1ge B

llowing

valuog:

0: vertical-in;

1: vertical-out;

2: horizontal-in;
3: horizontal-out;

Other values are reserved.
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6.5.34 Suggested transition period

6.5.34.1 Definition

Box type: 'stpe'’

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

Quantitly (per item): At most one

The sufgestedTransitionPeriodProperty documents the suggested transition effect durdtion (fromn
the staft to the end of the transition) to apply between the display of two consecutive items of 4
slideshgw entity group.

This it¢gm property shall be associated with the first of the two consecutive,itéms involved in thg
transition.

6.5.34.2 Syntax

aligned (8) class SuggestedTransitionPeriodProperty
extendg ItemFullProperty('stpe', version=0, flags=0) {
unsjigned int(8) transition period;

}
6.5.34.B Semantics

transifion periodindicates the recommended transition period, in units of 1/16 seconds, i.e., the time
perfiod from the start to the end of the transitiomn:

6.5.35 |Suggested time display duration

6.5.35.1 Definition

Box tyge: 'ssld!

Property type: Descriptive item property
Container: ItemPropertyContainerBox
Mandatjory (per associated item_ID): No

Quantitly (persassociated item_ID): At most one

The sudgestedTimeDisplayDurationProperty documents the suggested time display duration to apply

i 106 item aof 2 slideshaow entitv aroun
to an imageitem fa-sHaesnow-entity group-

The suggestedTimeDisplayDurationProperty may be associated with either a slideshow entity group
or an image item of a slideshow entity group. When this property is associated with a slideshow entity
group, it documents the default suggested time display duration to apply to image items belonging to
the slideshow entity group. When this property is associated with an image item, it documents the
suggested time display duration to apply to the image item and supersedes the default value if defined.

When a transition effect applies at the beginning or at the end of an image item display, duration
represents the time period between the end of the transition from the previous image item and the
start of the transition to the next image item. When no transition effect applies, duration represents
the time period between the start and the end of display of the image item.
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6.5.35.2 Syntax

aligned(8) class SuggestedTimeDisplayDurationProperty
extends ItemFullProperty('ssld', version=0,
duration;

unsigned int (16)
}

6.5.35.3 Semantics

flags=0)

{

ISO/IEC 23008-12:2022(E)

duration indicates the recommended image item display duration, in units of 1/16 seconds. The value

O is reserved.

b.5.36.1 Definition

Box type:

Property type:
Container:

Mandatory (per item):

Duantity (per item):

b.5.36 Ambient viewing environment

"amve'

Descriptive item property

ItemPropertyContainerBox

No

At most one

[his property provides information about the charaGteristics of the nominal ambient 1
environment for the display of the associated contents

h.5.36.2 Syntax

[his property has the same syntax \&$ the ambientViewingEnvironmentBox as defi
SO/IEC 14496-12.

6.5.36.3 Semantics

[he semantics of the syntax elements within this property are the same as those specified
byntax elements of AnbientViewingEnvironmentBox as defined in ISO/IEC 14496-12.

6.6 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 othe
tems, which are inputs to the derivation. The reconstructed image of a derived image item is o

yiewing

ned in

for the

I image
btained

hs deseribed in 6.3. The exact operation performed to obtain the reconstructed image is ident|
[he item type of the item. The image items used as input to a derived image item are output i

ified by
lages of

The output image of a derived image item is obtained, also as defined in 6.3, by applying transformative

item properties to the reconstructed image.

The number of singleTtemTypeReferenceBoxes with the box type 'dimg' and with the same value of

from_item_ID shall not be greater than 1.
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The following clauses specify the item type and the syntax of the item data for some derived image
items.

NOTE This document does not require the colour space of the input images for grid or overlay derived image

items to be identical. Derived specifications could constrain the colour space to avoid the need for colour space
conversions in the derivation process.

6.6.2 Derived image types and derived image item types

6.6.2.1] Identity derivation

A derived image item of the item type value 'iden' (identity transformation) may be used whenit is
desired| to use transformative properties to derive an image item. The derived image item shall’ havg
no item body (i.e. no extents), and reference count for the 'dimg' item reference of a 'iden'“derived
image ifem shall be equal to 1.

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

NOTE 2| Aderived image oftype 'iden' canbe used, for example, when it is desirableo have both the origina
version pf a coded image item and a cropped version of the same coded image item (obtained through the 'clap
transforjmative item property) as non-hidden image items.

6.6.2.2| Image overlay derivation

6.6.2.2{1 Definition

An itemp with an item type value of 'iov1' defines a defived image item by overlaying one or more
input irthages in a given layering order within a larger, ¢anvas. The input images are listed in the ordet
they are layered, i.e. the bottom-most input imageifirst and the top-most input image last, in the
SingleltemTypeReferenceBox of type 'dimg' for this'derived image item within the TtemReferenceBox.

NOTE When removing an item that is marked as an input image of an image overlay item, the content of thg
image oyerlay item might need to be rewritten¢

6.6.2.2/2 Syntax

aligned (8) class ImageOverlaa_{
unsjgned int (8) version =.0;
unsigned int (8) flags/
for | (3=0; j<4; j++) 4
nsigned int (1l@)~etanvas fill value;
}
unsigned int Fie*dLength = ((flags & 1) + 1) * 16; // this is a temporary, non-parsable
variable
unsjigned infg (FieldLength) output width;
unsjgned Mt (FieldLength) output height;
for| (10X i<reference count; i++) {
igaed int (FieldLength) horizontal offset;

idfied int(Fieldlength) vertical ffset;

}
6.6.2.2.3 Semantics

version shall be equal to 0.

(fiags & 1) equalto O specifies that the length of the fields output width, output height, horizontal
offset,and vertical offset is 16 bits. (f1ags & 1) equal to 1 specifies that the length of the fields
output width, output height, horizontal offset,and vertical offset is 32 bits. The values of
flags greater than 1 are reserved.
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canvas fill value:indicates the pixel value per channels used if no pixel of any input image is located
at a particular pixel location. The fill values are specified as RGBA (R, G, B, and A corresponding to
loop counter j equal to 0, 1, 2, and 3, respectively). The RGB values are in the sRGB color space as
defined in IEC 61966-2-1. The A value is a linear opacity value ranging from 0 (fully transparent) to
65535 (fully opaque).

output width, output height: Specify the width and height, respectively, of the reconstructed image
on which the input images are placed. The image area of the reconstructed image is referred to as
the canvas.

Feference count is obtained from the singleItemTypeReferenceBox of type 'dimg' where thid item is
identified by the from item 1D field.

horizontal offset, vertical offset: Specifies the offset, from the top-left corner ‘of.the capvas, 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(oprtput width|are not
included in the reconstructed image. Vertical pixel locations greater than erequal to output|height
are not included in the reconstructed image.

b.6.2.3 Image grid derivation

6.6.2.3.1 Definition

An item with an item type value of 'grid' defines a derivedimage item whose reconstructed image is
formed from one or more input images in a given grid orderwithin a larger canvas.

[he input images are inserted in row-major order) top-row first, left to right, in the order of
bingleTtemTypeReferenceBox Of type 'dimg' for this derived image item within the Ttemre ferdnceBox.
n the singleItemTypeReferenceBox Of type 'd%mg', the value of from item 1D identifies the derived
mage item oftype 'grid', the value of reférence count shall be equalto rows*columns, and the
Values of to item 1D identify the input images. All input images shall have exactly the same width and
nheight; call those tile width and tile~height. The tiled input images shall completely “coyer” the
reconstructed image grid canvas, wheré tile width*columns is greater than or equal to output width
hind tile height*rows is greater than or equal to output height.

[he reconstructed image is formed by tiling the input images into a grid with a column width
[potentially excluding thefright-most column) equal to tile width and a row height (potentially
excluding the bottom-mestrow) equal to tile height, without gap or overlap, and then trimining on
the right and the bottemto the indicated output width and output height.

NOTE 1 If the désired input images are not of a consistent size, then derived image items that scalg or crop
hem, as needed~foe’make them consistent, can be used; other specifications can, however, restrict whether
Herived image items are permissible as input to the image grid derived image item. This document gpecifies
Cropping in 6258 and scaling in 6.5.13.

NOTE.2 When removing an item that is marked as an input image of an image grid item, the content of the
mage grid item might need to be rewritten.

6.6.2.3.2 Syntax

aligned(8) class ImageGrid {

unsigned int (8) version = 0;

unsigned int(8) flags;

unsigned int FieldLength = ((flags & 1) + 1) * 16; // this is a temporary, non-parsable
variable

unsigned int (8) rows minus_one;

unsigned int (8) columns minus_ one;

(

(
unsigned int (FieldLength) output width;
unsigned int (FieldLength) output height;
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6.6.2.3.3 Semantics

version shall be equal to 0. Readers shall not process an ImageGrid with an unrecognized version
number.

(frags & 1) equal to O specifies that the length of the fields output width, output_height, is 16 bits.
(frags & 1) equal to 1 specifies that the length of the fields output width, output height, is 32
bits. The values of f1ags greater than 1 are reserved.

output width, output_height: Specify the width and height, respectively, of the reconstructed image on
whjch the input images are placed. The image area of the reconstructed image is referred to as thg
carjvas.

rows mjnus one, columns minus one: Specify the number of rows of input images, and thé)number
of input images per row. The value is one less than the number of rows or columns_respectively
Input images populate the top row first, followed by the second and following, in the.erder of itemn
references.

6.7 Image metadata

The mefadata that describes an image is formed as the union of the items that refer from the metadatd
item to[the image item using the 'cdsc' (content describes) item reference:

NOTE A union is used so that common metadata (e.g. camera ownerymodel, and so on) can be stored once
and therp each image can also have image-specific metadata.

Clause [8 specifies file format structures related to storing metadata describing images in files
conforrhing to the Image File Format, and Annex A specifies’hew to store metadata of certain schematid
languages in files conforming to this document.

6.8 Entity and sample groups
6.8.1 [Relating an untimed item to a timed sequence

6.8.1.1| 'eqiv’' entity group

Itis useful in some situations to be-able to say that a given untimed image relates to a particular positior
in the timeline of a track. An efitity group of type 'eqiv' (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 'aitr' entity group in that it applies to selected images if
tracks 3s specified below;not whole tracks.

The semmantics of the{"eqiv' entity group are that all the items included in an 'eqiv' entity group arsg
‘equivalent’ and¢that the tracks in the same 'eqiv' entity group include selected samples, as specified
below, fhat are-equivalent’ to the items.

If therelare multiple visual tracks, each in a different entity group (providing image bursts associated

Wlth dl fa¥ant 1ymagnc) and rthacn vric o ltraclec nach o Athawr accamiatbnd +anlee (A g o di ) +h Ay +1 4
ICICIIvT llll“sba} AITU LIMTUOCU ' VIiIoUdI LIdUiny CLAdLIT IIdV O ULIIVI doovLtiIdliua 1T dacinngo L\/ 6 uuulu), CIICIT LIIC

'msrc' track group as defined ISO/IEC 14496-12:2022, 8.3.4.3 should be used to associate each visual
track with its associated audio track.

6.8.1.2 'eqiv' sample group

6.8.1.2.1 Definition

Tracks included in an 'eqiv' entity group should have a sample group of type 'eqgiv'. The value of
grouping type parameter ofthe 'eqiv' sample group shall be equal to the group_id of the 'eqiv' entity
group. There may be several sample groups of type 'eqiv', each with a different value of grouping
type parameter.
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All the samples marked by an 'eqiv' sample group are ‘equivalent’ to each other and to the items in an
entity group with group id equal to grouping type parameter of the sample group.

In the case that an 'eqiv' entity group contains one image item and one track that marks only one
sample, the timing of the sample documents the time that the image item was drawn from.

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

If there is no sample in a given track that is exactly equivalent to the image item(s) in the same 'eqgiv’
entity group but the image item(s) anyway relate to a particular time in the given track, the time offset
ield of the sample group description entry indicates the difference of the particular time related to the
mage item(s) and the composition time of the sample associated with the sample group.des¢ription
entry. The following notation is used:

C: the composition time of the associated sample,
O: time offset
hd:timescale_multiplien

[he identified time, in the media timescale of the track, for the image\item(s) of the associated| 'eqiv"
bntity group is

T=C+0/(M/256)

6.8.1.2.2 Syntax
Flass VisualEquivalenceEntry () extends VisualSanmpleGroupEntry ('eqgiv')

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

b.8.1.2.3 Semantics

ime offset specifies the differencesof the time related to the image item(s) in the associated| 'eqiv’
entity group and the composition time of the sample associated with the sample group des¢ription
entry, as specified above, time offset is an integer expressed in the timescale resulting ffom the
timescale multiplierfield. The time offset shall, when positive, be less than the duration of the
associated sample, pnless the sample is last in its track, whereupon it may be equal to the (Jllllration
but no greater. Anegative offset shall only be associated with the first sample in a track.

Fimescale multipNer specifies the timescale, as a multiplier to the media timescale of the track, that
is used todndicate the difference of the time related to the image item(s) in the associated 'eqiv'
entity gfoup and the composition time of the sample associated with the sample group des¢ription
entry~timescale multiplier isan 8.8 fixed-point value. The recommended value of the tim¢scale
muttiplier is 1.0 (represented as 1<<8). The value 0 for timescale multiplier is reseryed and
shall not be used.

6.6.2 Burstimages

6.8.2.1 Overview

Burst images are a series of rapid succession images. Burst images can contain any number of images
and may benefit fully from the image sensor resolution or image processing pipeline, hence providing
access to high-resolution original versions of individual images of a burst capture.

An image burst may be stored as an image sequence track or a set of image items. The latter enables
flexible and advanced burst image storage and retrieval use cases such as storage of individual burst
images as derived image items.
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6.8.2.2 'brst' entity group

The burst image entity group ('brst') indicates a set of images that form a temporal burst image
set. The entity id values of the image items in a 'brst' entity group shall be listed in a temporally
increasing order.

When an image sequence track is included in a 'brst' entity group, there shall be only one entity id
present in the 'brst' entity group. An image sequence track may be included in a 'brst' entity group
to indicate that it contains a burst-captured image sequence as opposed to other types of multi-image

Capture s, such as focal or exposure stacks

There may be multiple 'obrst ' entity groupings in the same file with different group id values.

6.8.3 |'tsyn' entity group

A time-pynchronized capture entity group (' tsyn') contains entities that were synchroneusly captured
A singlé 'tsyn' entity group shall include entity id values that either resolve to image items or tc
image sequence tracks, but not a mixture of both. A 'tsyn' entity group including image items indicateg
that th¢ image items were simultaneously captured spanning the same timesA-~ tsyn' entity groug
including image sequence tracks indicates that all tracks in the group, if played dsing the timing in thg
file, arelin sync.

Tracks Included in the same 'tsyn' entity group shall have the same dutation.

There may be multiple 'tsyn' entity groupings in the same file with different group_id values.

6.8.4 |'iaug' entity group

An aud]o-to-image entity group ('iaug') associates anraudio track with an image item. When unique
IDs arefused, an audio-to-image entity group may associate an entity group with an audio track. Wher
displayjng an image item mapped to an audio-to-ifage entity group or an image item from an entity
group mapped to an audio-to-image entity group, a reader should also play the related audio track
providdd that audio playback is enabled (e.g. based on user preferences).

When the audio track duration is longerthan the viewing duration, it may be truncated. When the audic
track dpration is shorter than the viewing duration, then if the audio track has an edit list with thg
repeat flag set, the audio is repeated;otherwise if the least significant bit of the f1ags field of the audio
to-image entity group is set, the audio is repeated for the whole viewing duration; otherwise the audid
stops after its playback is complete. If the audio track associated with an entity group is already playing
when ajnew image item from the same entity group is displayed, the audio track should continue to play
without restarting from thiebeginning.

The nuinber of entitiesin an audio-to-image entity group shall be exactly 2, one of the entity id values
shall inficate an image item or an entity group, and the other entity id value shall indicate an audid
track. The numberp of audio-to-image entity groups including a particular item 1D value or a particulatr
group_1D valuesshall not be greater than 1.

If the filé-contains alternative audio tracks to be played with an image item or with image items fron
an entity group, the audio tracks should have the same alternate group value In their TrackHeaderBox
and any one of these audio tracks should be included in audio-to-image entity group. A reader processing
an audio-to-image entity group should check the availability of alternative audio tracks in the same file
based on the alternate group syntax element and select the audio track among the alternatives.

When the rileTypeBox includes a brand specified in this document, and either the file does not include
video or image sequence tracks or when video or image sequence tracks are not played, the playback
of an audio track should only be started when it is present in an audio-to-image entity group and the
image item in the same audio-to-image entity group or an image item of the entity group in the same
audio-to-image entity group is displayed.
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When the displayed image item is a derived image item, only the audio track that is associated with
the final derived image item or with an entity group containing the final derived image item should be
played back, and audio tracks that are associated with image items or with entity groups containing
image items utilized during the derivation of the derived image item should not be played back. An
entity group which is referenced by the audio-to-image entity group shall not contain entity id values
which refer to other entity groups also referenced by an audio-to-image entity group.

When an image item is displayed and several audio tracks are associated with an image item both
directly via an audio-to-image entity group referring to this image item and indirectly via an audio-to-
1ua5c Clltit_y sl uup 1 CfCl 1 ills tU dall Clltit_y sl UU}J \.uutaiuius thib iluasc itClll, thc 1 c:adc1 ohuu}d ) leCt the

hudio track that best suits its needs and display context.

When an audio track is not meant to be played back without the image item or without'an image item
'rom the entity group associated with the audio track using the audio-to-image entity.group, trick in
hovie should be equal to 0 in the TrackHeaderBox of the audio track.

h.8.5 'ster' entity grouping

ster': The output images of the image items form a stereo pair suitablefor-displaying on a stergoscopic
lisplay. The entity group shall contain exactly two entity id values thatpoint to image items ahd shall
contain no entity id values that point to tracks. The first listedcentity id value (with i equal to 0)
ndicates the left view and the second entity id value indicates¢heTight view.

NOTE When a 'ster' entity group indicates that the primaty item contains one view of a stereo pair, the
brimary item is intended to be displayed in monoscopic viewingof that stereo pair.

h.8.6 Bracketed sets/logically group of images at.capture-time

6.8.6.1 Overview

t is useful in some situations to keep and make explicit the relationship between the imdges for
carrying the initial intent of the photographer during all the photo processing workflow. Image items
hnd samples from sequence of images-('pict' track) may be logically grouped during capture-time for
many different purposes, for instan€e, any kind of bracketing such as exposure, white-balande, flash
exposure, depth-of-field, focus.

For this purpose, image items are grouped using an EntityToGroupBox with a specific groupifg type
Value that characterizesthe purpose of grouping. Samples from images sequences are grouped using
sample grouping withha dedicated grouping type value and group description that charactefize the
purpose of grouping-grouping_type values for bracketed sets defined in this document are listeld in the
following Table L.

n addition, for each EntityToGroupBox with a given grouping type value, an item property jmay be
hssociated\with each item to provide item-specific parameters for this item within the entity grqup (e.g.
exposure. value of an item in an auto exposure bracketing set). The same FourCC code is used| for the
rodping type of a given EntityToGroupBox and for the box type of the item property that provjdes the
barameters specific to an item within a corresponding entity group.

NOTE This allows one HEIF reader to easily retrieve the item property associated with a given group of
items among all item properties. (e.g. the parameters of items pertaining to an EntityToGroupBox('aebr') are
provided by an ItemFullProperty('aebr') where 'aebr' is the FourCC for auto exposure bracketing set).

Table 1 — Bracketed set types

grouping_type semantics FourCC codes
Auto Exposure bracketing aebr
White balance bracketing wbbr
Focus bracketing fobr
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Table 1 (continued)
grouping_type semantics FourCC codes
Flash Exposure bracketing afbr
Depth of field bracketing dobr

The following subclauses provide more details on each grouping of images.

6.8.6.2

Auto exposure bracketing

6.8.6.2]1 'aebr' entity group

The auJo exposure bracketing entity group ('aebr') indicates a set of image items that werg' ¢aptured
rying exposure settings. The relative exposure setting for each image item in the-entity groug
should pe defined using an auto exposure item property 'aebr' as specified in 6.5.22.

with v

6.8.6.2]2 'aebr' sample group

6.8.6.2)2.1 Definition

The autio exposure bracketing sample group (' aebr ') indicates a set of samples that were captured with

varying
value d

setting ffor samples associated with this entry in the sample groGp.

6.8.6.2

aligne
extendq
int
int

}
6.8.6.2

exposuf

bracketing. When equals to 1, a:full stop increment is used, when equals to 2, a half stop incremen{

is U

incfement is used. Other-values are reserved.

exposuy
ex{]

The exj]
expresy

6.8.6.3

exposure settings. There may be several sample groups of.type 'aebr', each with a differenf
f grouping_type_parameter. AutoExposureBracketingEngny provides the relative exposure

2.2 Syntax

(8) class AutoExposureBracketingEntry
VisualSampleGroupEntry ('aebr') {

8) exposure step;

8) exposure numerator;

2.3 Semantics
e step is an integer value that specifies the increment steps used during the exposursg

sed, when equals to 3,-a\third stop increment is used, and when equals to 4, a quarter stop

e numerator is,dn-integer value specifying the exposure numerator used to compute thg
osure value stop-ef the item.

osure valuevariation of the image item compared to the Automatic Exposure camera settings is
ed as a mumber of stops that is computed as exposure numerator/exposure step.

White balance bracketing

6.8.6.3.
The wh

1 r'wbbr' entity group

ite balance bracketing entity group ('wbbr') indicates a set of image items that were captured

with varying white balance settings. The relative white balance setting for each image item in the entity
group should be defined using a white balance item property 'wbbr' as specified in 6.5.23.
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6.8.6.3.2 'wbbr' sample group

6.8.6.3.2.1 Definition

The white balance bracketing sample group ('wbbr') indicates a set of samples that were captured
with varying white balance settings. There may be several sample groups of type 'wbbr', each with a
different value of grouping type parameter.WhiteBalanceBracketingEntry provides the white balance
compensation on Blue/Amber bias and/or Magenta/Green bias for samples associated with this entry in

the sample group.

6.8.6.3.2.2 Syntax

hligned (8) class WhiteBalanceBracketingEntry
bxtends VisualSampleGroupEntry ('wbbr') {
unsigned int (16) blue amber;

int (8) green magenta;

.8.6.3.2.3 Semantics

blue amber iS an unsigned integer indicating the color temperature component of the white ba
Kelvin.

jreen magenta iS a signed integer indicating the color deviationyecomponent of white balance ir
1/100 Duv (distance to the blackbody locus).

NOTE A Duv of 0 indicates a light source that is neutral. A negative Duv indicates a magenta co
while a positive Duv indicates a green color shift.

h.8.6.4 Focus bracketing

6.8.6.4.1 'fobr' entity group

['he focus bracketing exposure bracketing entity group (" fobr') indicates a set of image items th
Captured with varying focus settings: The relative focus setting for each image item in the entit
thould be defined using a focus item property ' fobr' as specified in 6.5.24.

b.8.6.4.2 'fobr' samplegroup

.8.6.4.2.1 Definition

['he focus bracketing exposure bracketing sample group (' fobr') indicates a set of samples th|

lifferent value of grouping type parameter. FocusBracketingEntry provides the relative focug
for samples associated with this entry in the sample group.

b8.6.4.2.2 Syntax

ance in

unit of

or shift,

at were
y group

At were

captured with varying focus settings. There may be several sample groups of type ' fobr', each with a

setting

aligned (8) class FocusBracketingEntry

extends VisualSampleGroupEntry ('fobr') {
unsigned int (16) focus distance numerator;
unsigned int (16) focus distance denominator;

}
6.8.6.4.2.3 Semantics

The focus distance is expressed in meter as the ratio of focus distance numeratorand focus distance
denominator. Focus at infinity is expressed as division by zero, i.e. focus distance denominator is

equal to 0 and focus distance numerator should be equal to 0.
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6.8.6.5

6.8.6.5.

Flash exposure bracketing

1 rafbr' entity group

The flash exposure bracketing entity group (*afbr') indicates a set of image items that were captured

with va
entity g

6.8.6.5

rying flash exposure settings. The relative flash exposure setting for each image item in the
roup should be defined using a flash exposure item property 'afbr' as specified in 6.5.25.

2 'afbr' sample group

6.8.6.5

The fla
with v3
a differ
flash ex

6.8.6.5

aligne
extend
int
int

}
6.8.6.5

flash 4
exposu
and £14

6.8.6.6

6.8.6.6

2.1 Definition

Eh exposure bracketing sample group ('afbr') indicates a set of samples that werg captured
rying flash exposure settings. There may be several sample groups of type 'afbn!; each with
ent value of grouping type parameter. FlashExposureBracketingEntry provides the relativd
posure setting for samples associated with this entry in the sample group.

2.2 Syntax
(8) class FlashExposureBracketingEntry
VisualSampleGroupEntry ('afbr') {

8) flash exposure numerator;
8) flash exposure denominator;

2.3 Semantics

xposure numerator and flash exposure denomipator are integers representing the flash
Fe value of the sample expressed in a number of fsstops as the ratio of f1ash exposure numeratod
sh exposure denominator

Depth of field bracketing

1 r'dobr' entity group

The deith of field bracketing entity.group ('dobr') indicates a set of image items that were captured

with v
group s

6.8.6.6

6.8.6.6

The dej
varying
value o

ying depth of field settings:The relative depth of field setting for each image item in the entity
hould be defined using a-depth of field item property 'dobr' as specified in 6.5.26.

2 'dobr' samplé-group

2.1 Definition

th of field bracketing sample group ('dobr') indicates a set of samples that were captured with
depthef field settings. There may be several sample groups of type 'dobr', each with a differen
-grouping_type_parameter. DepthOfFieldBracketingEntr&fprOVideStheITﬂaﬁve(jepﬂloffkﬂc

setting

forsamples associated with this entry in the sample group.

6.8.6.6.2.2 Syntax

aligned(8) class DepthOfFieldBracketingEntry
extends VisualSampleGroupEntry ('dobr') {

int
int

}

(8) f£f stop numerator;
(8) f stop denominator;

6.8.6.6.2.3 Semantics

The depth of field variation is expressed as an aperture change in a number of stops, and is computed
as £ stop numerator/f stop denominator.
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6.8.7 User-defined image collections

6.8.7.1 'albc' entity group
The Album Collection entity group ('a1bc') indicates a set of entities that form an album of images.

Human readable description may be associated with an Album Collection entity group using a user-
description item property 'udes'.

JOTE Human-raadahla dacerintian with altarnativac lanouagac can ha ohtainagd hy accaeiqating ultiple
\A—ar = €t Hp-Ho A e—aee gy Gfes—eaHh—-b Bt Rea—BYy—aSSocath £ p

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

1ser-description item properties with different lang attributes.

[here may be multiple 'albc' entity groupings in the same file with different group id values, and the
bame image may belong to multiple album collections.

6.8.7.2 'favc' entity group

[he Favorites Collection entity group ('favc') indicates a set of entities that form a colle¢tion of
favorites images.

Human readable description may be associated with a Favorites Colléction entity group using|a user-
lescription item property 'udes’.

NOTE Human-readable description with alternatives languages‘can be obtained by associating multiple
ser-description item properties with different lang attributes.

[here may be multiple ' favc' entity groupings in the sanie file with different group id values, pnd the
fame image may belong to multiple favorites collections.

6.8.8 Panorama

6.8.8.1 'pano’' entity group

[he panorama entity group ('pano'Jiindicates a set of images that were captured in order to ¢reate a
banorama.

[heentity idmayrefertoanitem,toatrack, or, whenunique IDs are used, to another EntityToGtroupBox
representing a bracketing/Set of images.

NOTE The latter is~useful to describe enhanced panorama (e.g. an HDR panorama for which eadh entity
fomposing the panoranrd is an auto exposure bracketing entity group 'aebr').

Entities in the¢pariorama entity group or samples in an image sequence track referred by a pahorama
entity groupiare listed in increasing panorama order. The panorama direction (e.g. left-to-righf, right-
[0-left, etey)icorresponding to the panorama order should be declared using a panorama item pfoperty
pano 'sasSociated with the entity group.

When an image sequence track is included in a 'pano' entity group, there shall be only one entity id

breSentin the 'vonc entitv orgun An image seguence track mavbe included in a 'warnc' entity group
o £ AL 5= ) 7 . 4

to indicate that it contains captured image sequence destined to form a panorama. An image sequence

track present in the 'pano' entity group may contain other bracketing sample grouping (e.g. when the

panorama capture is coupled with an auto exposure bracketing to form an HDR panorama).

There may be multiple 'pano' entity groupings in the same file with different group_id values.
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6.8.8.2 'pano' sample group

6.8.8.2.1 Definition

The panorama sample group ('pano') indicates a set of samples that were captured in order to create a
panorama.

A panorama is composed of frames strictly ordered by increasing frame number. A frame in a panorama
may correspond to one sample or to a set of samples (i.e. samples with same frame number). The

PanoraffaEntry provides te frame mumber withi tire panorarnta of samptes associated with thisentry
in the shmple group.
The relptionship of samples composing a frame in the panorama may be signalled using a bracketing
sample|group (e.g. auto exposure bracketing sample group).
NOTE This is useful to describe enhanced panorama (e.g. an HDR panorama for which each-frame composing
the pangrama is an auto exposure bracketing sample group 'aebr'). There can be several sample groups of typg
'pano’,|each with a different value of grouping type parameter to indicate multiple pariorama within a same
track.
6.8.8.2/2 Syntax
aligned (8) class PanoramaEntry
extendg VisualSampleGroupEntry ('pano') {
unsigned int (16) frame number;
}
6.8.8.213 Semantics
frame rumber iS an unsigned integer representing a fram&humber in a panorama (in increasing ordet
following the panorama direction).
NOTE The panorama direction is provided hy the panorama item property 'pano' associated with the
'pgno' entity group referencing the track as described in 6.8.8.1.
6.8.9 (Slideshow
6.8.9.1| 's1id' entity group
The slideshow entity group ('s1id') indicates a set of entities that are intended to form a slideshow
This entity group shall contdin entity id values that point to image items and shall contain no entity |
id values that point to tracks.
NOTE 1| Aninputimage’item canbe a derived image item (e.g. identity, overlay or grid) for advanced slideshows
requiring compositien‘of images (possibly onto a canvas).
The entity ig-values of the input slideshow images in a slideshow entity group shall be listed if
increasjngdisplay order.
There maybemultipleslideshow-entity-greupsinthe-samefile with-differentoreup—avalues:

At most one transition effect item property may be associated with an image item of the slideshow
entity group to document the transition effect to apply between this image item and the consecutive
image item in the list of entities.

NOTE 2 When a same image needs to be included in different slideshows, it is possible to associate it with
a different transition effect in a different slideshow either by using a derived image item of type 'iden' in a
different slideshow associated with a different transition effect or by having two items that share same data (via
ItemLocationBox) but having a different transition effect in different slideshows.

Transition effect item properties should only be marked as essential if they truly are so, as an
unrecognized transition property that is marked as essential might impede displaying of a single image.
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In most slideshows the transition effects are 'nice to have' but they should not prevent displaying an
image if the reader doesn't understand the transition effect.

Audio may be associated with a slideshow entity group by referencing an audio track and the slideshow
entity group in an audio-to-image entity group.

A suggestedTimeDisplayDurationProperty may be associated with the slideshow entity group and/
or with the image items belonging to the slideshow entity group to document respectively a default

suggested time display duration or the suggested time display duration of image items of the slideshow
entitv sroup

NOTE 3  The SuggestedTimeDisplayDurationProperty can be used by clients that wish to [prgvide an
nteraction-free slideshow.

When there is associated audio with the slideshow, the audio duration should be congruent with the
sum of the suggested time display durations and transition effect durations (pgssibly including audio
repetitions or truncation as defined in audio-to-image entity group)

.9 Auxiliary image item types and sample formats

6.9.1 CICP-compliant alpha plane

['he semantics provided in this subclause are applicable to auxiliary images stored as image itemns or as
bart of image sequences or video.

i\lpha planes specified in this subclause are identified by "urn:mpeg:mpegB:cicp:systems:auxi
| iary:alpha” as the aux_type value, for images, ofythe aux track type value, for tracks) of the
huxiliaryTypeProperty (respectively AuxiliaryTypeInfoBox).

['he alpha plane format specified in this subclausé is preferred (under any brand specified in Clguse 10)
o the alpha plane format identified by "urn:@peg:hevc:2015:auxid: 1" as specified in Annex B.

Alpha planes should be encoded in menochrome format (i.e., 4:0:0 chroma format) if possible] if they
hre encoded in colour, they shall be‘éncoded in a colour format with a luma plane and chromd planes
[e.g. as 4:2:0 YCbCr) in which case only the luma plane is relevant, and the chroma planes shppuld be
gnored in rendering.

['he following semantics apply to alpha planes:

— sample value 0 means that the co-located pixel in the master image is transparent (i.e. won't be
displayed)

— the maximuny'sample value (e.g. 255 for 8-bit sample values) means that the co-located pix¢l in the
master itnage is opaque, i.e. fully covers the background image

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

NOTE The term “sample value” used above is to be interpreted as “luma sample value” if encoded with
separate luma and chroma planes.

Anitemreference (respectively track reference) of type 'prem' from the master image item (respectively
master image sequence track) to the auxiliary image item (respectively auxiliary image sequence track)
signals that the master image(s) is (are) pre-multiplied by the alpha value. If the item or track reference
is not present, the master image(s) are not pre-multiplied by the alpha value.
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If a master image is rendered onto a visual context by taking an associated alpha plane into account, the
following applies:

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

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

Fmxa+vy;x(1l-a)

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

v,gm+v;x(1-a)
where
v, |is a pixel value in the updated visual context,

m | is a pixel value in the master image,

a |is an alpha plane value, scaled into the range of 0 (fully tfansparent) to 1 (fully opaque), inclu
sive, and

is a pixel value in the visual context given as input to.the process.

6.9.2 |CICP-compliant depth map

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

Depth [maps specified in this subclause’ are identified by “urn:mpeg:mpegB:cicp:systems:auxi
liary:depth” as the aux_type value, for images, or the aux track type value, for tracks, of thg
AuxiligryTypeProperty (respectively AuxiliaryTypeInfoBox).

The depth map format specified,in this subclause is preferred to the depth map format identified by
"urn:mdeg:hevc:2015:auxidsy".as specified in Annex B.

Depth maps should be enceded in monochrome format (i.e., 4:0:0 chroma format) if possible; if they are
encoded in colour, they shall be encoded in a colour format with a luma plane and chroma planes (e.g. a5
4:2:0 YCbCr) in whichcase only the luma plane is relevant, and the chroma planes should be ignored in
rendering.

6.10 ﬁegion items and region annotations

6.10.1 Region item

6.10.1.1 Definition
An item with an item type value of 'rgan' is a region item that defines one or more regions of an image.

A region item allows associating a same set of item properties or other items or both with each
individual region it defines inside an image. Item properties should only be associated with a region
item when the property value for the region differs from the matching (explicit or implied) property
value for the whole image.
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The region item is associated with the image item inside which the regions are defined using
reference of type 'cdsc' from the region item to the image item.

an item

The geometries of the regions described by the region item are specified in the data of the region
item. These geometries define the shape, position and size of the regions inside a reference space that
is mapped to the image item with which the region item is associated after any transformative item

property is applied to the image item.

The reference space is defined as a 2D coordinate system with the origin (0,0) located at the

top-left

corner and a maximum size defined by reference widih and reference height; the x-axis is griented

mage item is obtained after applying the implicit resampling caused by the difference between
bf the reference space and the size of the associated image item. If the region item has transfo

ts transformative item properties is applied.

[he geometry of a region described by the region item can be represented either-by:
— apoint

— apolyline

— arectangle

— an ellipse

— apolygon

— amask stored in another image item

— amask defined in the data of the region item:

Line segments for both polygons and polylines shall not cross (including the implicit closing
bolygons).

hs follows:

part of the region.

— When the,geometry of a region is represented as a mask defined in the data of the region it
when gedmetry type equals 5), the pixels of the image item corresponding to pixels with th
1 inthe'mask image are part of the region.

— When the geometry of a region is represented by a polyline, the pixels that would be coloy
one-pixel-wide line were drawn along the polyline (even minimally) are part of the region.

from left to right and the y-axis from top to bottom. The geometry of a region inside the asdociated

the size
rmative

tem properties, then the implicit resampling shall be performed on the region item before the first of

line for

['he pixels of the associated image item that are part of a region depend on the geometry of th¢ region

— When the geometry of aregion is represented by a point, the pixel located at this point, if it ¢xists, is

— When the geometryof a region is represented by a rectangle, an ellipse, or a polygon, the pixels that
are inside (including the boundary) of the rectangle, ellipse, or polygon are part of the regiqn.

em (i.e.,
1e value

red if a

— When the geometry of a region is represented by a mask stored in another image item (i.e., when
geometry type equals 4), the image item containing the mask shall be identified by an item
reference of type 'mask' from the region item to the image item containing the mask. The image

item containing the mask shall be one of the following:
— A mask item as defined in 6.10.2 or a derived image item of a mask item.

— Animage item that is encoded in monochrome format (i.e. 4:0:0 chroma format).

— An image item that is encoded in colour. In such a case, it shall be encoded in a colour format
with a luma plane and chroma planes (e.g. as 4:2:0 YCbCr). Since only the luma plane is relevant,

the chroma planes should be ignored.
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A region may be empty if it falls entirely outside the image. An empty region should be ignored.

The mask contained in an image item applies to a region after performing the implicit resampling
caused by the difference between the size of the region documented by width and height and the size of
the image item containing the mask.

The following semantics apply to a mask stored as a mask item or as an image item:

— the maximum sample value (e.g. 255 for 8-bit sample values) in the mask image means that the
corresponding pixel in the associated image item is part of the region;

An alpha plane auxiliary image item may be referenced as a magk by a region item. In such case, the
referenfe space size should be equal to the alpha plane size and‘the coordinates (x, y) of the regior

thel minimum sample value (i.e. 0) in the mask image means that the corresponding pixel inth§
asspciated image item is not part of the region;

othler sample values (e.g. 1 to 254 for 8-bit sample values) is representative of a probability“that the
corfresponding pixel in the associated image item is part of the region. Higher pixel values represenf
higher probability values.

NO
sto

NO

repfesent confidence scores for each pixel of an Al-generated mask, or saliercy score indication per pixel ir
the|defined region.

should

When { region item describes several regions representéd by a mask stored in an image item, there
shall bg one reference for each such region inside the itém reference of type 'mask'. The Nth reference in
the iten reference of type 'mask' identifies the mask¥or the Nth region with geometry type equals to 4
in decldration order, in the region item.

NOTE 3

image itpm will be referenced several times in the item reference of type 'mask"'.

When the mask is stored as an image-itém, transformative item properties associated with the image
item may apply to the mask before.it is used to define the geometry of a region inside the referenced
image ifem.

6.10.1.2 Syntax

aligned (8) class Regrénltem {

unsigned int (8)y)ve€rsion = 0;

unsigned int (8> flags;

unsigned ing Yield size = ((flags & 1) + 1) * 16; // this is a temporary, non-parsable
variable

unsigned\int (field size) reference width;

48

uns
uns
for

[E1 The term “sample value” used above is to be interpreted as “luma sample value” if the mask is
ed as an image item encoded with separate luma and chroma planes.

[E2 Non-zero mask pixel values can have application-dependent semantics. For example, they car

be (0, 0).

If the same mask stored as an image item is used for multiple regions declared in a region item, this

(
1gned int (field size) reference height;
1gned int (8) region count;

(r=0; r < region count; r++) {
unsigned int (8) geometry type;
if (geometry type == 0) {

// point

signed int(field size) x;
signed int(field size) y;
}
else if (geometry type == 1) {
// rectangle
signed int(field size) x;
signed int (field size) y;
unsigned int (field size) width;
unsigned int(field size) height;
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else if (geometry type == 2) {
// ellipse
signed int (field size) x;
signed int (field size) y;
unsigned int(field size) radius x;
unsigned int (field size) radius y;

}

else if (geometry type == 3 || geometry type == 6)
// polygon or polyline
unsigned int (field size) point count;
for (i=0; i < point count; i++) {

{

ISO/IEC 23008-12:2022(E)

sSTgrmed Tttt ietd sTze X,
signed int(field size) py;
}
}
else if (geometry type == 4) {
// referenced mask
signed int (field size) x;
signed int (field size) y;
unsigned int (field size) width;
unsigned int(field_size) height;
}
else if (geometry type == 5) ({
// inline mask
signed int (field size) x;
signed int (field size) y;
unsigned int (field size) width;
unsigned int (field size) height;
unsigned int (8) mask coding method;
if (mask coding method != 0)
unsigned int (32) mask coding parameters;
bit (8) datall];

6.10.1.3 Semantics

ersion shall be equal to 0.

the region is described as a point.

the region is described as a rectangle.

(flags & 1) equal to O specifiessthat the length of the fields x, v, width, height, radius_x, rddius vy,
point count, px, and py is 16-bits. (flags & 1) equal to 1 specifies that the length of the fields x,
y, width, height, radius ‘%, radius_ y, point count, px, and py is 32 bits. The values of flags|greater
than 1 are reserved.

Feference width, rgference height specify, in pixel units, the width and height, respectively, of the
reference spacé-on which the regions are placed.

feometry typd specifies the type of the geometry of a region. The following values for geometty type
are definéd:

0
1
2
3:
4
5
6

the region is described as an ellipse.

the region is described as a polygon.

the region is described as a mask defined in a referenced image item.

the region is described as a mask defined inside the data of the region item.

the region is described as a polyline.

Other values are reserved.
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%, y specify the coordinates of the point composing the region relatively to the reference space when its
geometry is a point. x, y specify the top, left corner of the region relatively to the reference space
when its geometry is a rectangle or a mask. x, y specify the centre of the region relatively to the
reference space when its geometry is an ellipse. The value (x = 0, y = 0) represents the position of
the top-left pixel in the reference space.

NOTE1 Negative values for the x or y fields enable to specify points, top-left corners, and/or centres that
are outside the image. This can be useful for updating region annotations during the edition of an HEIF file.

gemetry is a rectangle or a mask. When geometry type equals 4, the value 0 indicates that thg
corresponding width or height value is provided by the ImagespatialExtentsProperty assogiated
with the item containing the mask. When geometry type does not equal 4, the value 0 is reserved.

radius |x specifies, relatively to the reference space, the radius on x-axis of the region when.jts geometry
is an ellipse.

radius |y specifies, relatively to the reference space, the radius on y-axis of the regionwhen its geometry
is an ellipse.

point_ ¢ount is the number of points contained in a polygon or a polyline.

NOTE 2 A polygon specifying the geometry of a region is always closed and therefore there is no need tq
repgat the first point of the polygon as the ending point of the polygon.

px, py gpecify the coordinates of the points composing the polygon or the polyline relatively to the
reference space. The value (px = 0, py = 0) represents_thé position of the top-left pixel in the
reference space.

mask_cdding method indicates the coding method applied\on the mask contained in data. The following
valpies are defined:

0: | No mask encoding scheme is applied.
1: | Mask is compressed with deflate() as defined in IETF RFC 1951.
Other values are reserved.

mask_cdding parameters indicate additional encoding parameters needed for successfully processing
thelcoded mask data. Whenask coding methodisequalto 1, mask coding parametersindicate thq
nuinber of bytes in the coded mask array data. The value of mask_coding parameters is reserved
when the value of mask-soding method is greater than 1.

data coptains the coded0r uncompressed representation of a mask that contains the pixels for an inline
mafk in raster-soan order. Each pixel is represented using a single bit and 8 pixels are packed in one
byte. Byte packing shall be in big-endian order. No padding shall be put at the end of each line if the
width of the\mask is not a multiple of 8 pixels. Only the last data byte shall be padded with bits sef
to

6.10.2 Maskitem

6.10.2.1 Definition

An image item with an item_type value of 'mski' is a mask item that defines a mask. A mask item can be
associated with a region item as defined in 6.10.1 to define a mask for a particular region that is defined
by the region item.

A mask item has a defined width and height in pixels that shall be signalled using an
ImageSpatialExtentsProperty associated with the mask item. Its data represents a lossless-
compressed or uncompressed series of bits that corresponds to pixels for a mask in raster-scan order.
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If a mask item’s data is lossless-compressed, the compression method shall be signalled using the
content_encoding parameter in the item’s TtemInfoEntry.

Mask specific configuration information shall be stored in MaskConfigurationProperty associated
with the mask item.

bits per pixel and byte packing are defined as follows:

— whenbits per pixel of MaskConfigurationProperty equalsto 1,2 or 4; pixels packed per byte are

8, 4 or 2, respectively. Byte packing shall be in big-endian order. No padding shall be put at the end

of each line if the mask width is not a multiple of 8 pixels. Only the last data byte shall be padeed.
0

— whenbits per pixel of MaskConfigurationPropertyequalsto 8,16 or 24; the maskvalue off a pixel
is represented with 1, 2 or 3 bytes, respectively. Bytes of a pixel shall be serialized starting from the
most significant byte.

Pixel values shall be interpreted as defined in 6.10.1.
6.10.2.2 Mask configuration item property

5.10.2.2.1 Definition

Box type: ‘mskC’

Property type: Descriptive item property

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

Fach image item of type 'mski' shall haVe an associated MaskConfigurationProperty.

[he MaskConfigurationProperty provides information required to generate the mask of the asqociated
mask item.

bssential shall be equal toltfor a MaskConfigurationProperty.

b.10.2.2.2 Syntax
hligned (8) clags.WaskConfigurationProperty

bxtends ItemBUl¥Property('mskC', version = 0, flags = 0) {
unsigned{ int (8) bits per pixel;

6.10.2.2:3” Semantics

bits\per pixel provides the number of bits per pixel. It shall be 1, 2, 4, 8, 16 or 24. Other values are

reserved

6.10.3 Region annotation

A region annotation consists in metadata or image items associated with one or more regions of an
image item.

A region annotation may be associated with one or more regions of an image item by:
— describing in a region item the geometry of these one or more regions;
— associating the region item with the image item it describes using the 'cdsc' (content describes)

item reference from the region item to the image item; and,
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— associating any or all of the following with the region item:

descriptive image properties, using the TtemPropertyAssociationBox;

NOTE For instance, a region annotation can use a UserDescriptionProperty to associate a
description/tags with a region of an image item.

metadata items, using an item reference of type 'cdsc' from the metadata item to the region
item.

The reg

The san

item with multiple image items.

6.11 D

6.11.1

An iten
items,
item ar
regions
the refd

Transfd
and reg
the der

The nu

from if

The fol
items.

6.11.2

6.11.2.

A deriv
desired
no item

region jtem shall be equal to 1.

NOTE 1

age tems or an entity group, USing an {tem reference of type 'eroi ' {Tom the region [teml
the image item or entity group.

ion annotation applies to each region described in the region item individually.

ne region annotation may be associated with several image items by associating they.same regior

erived region items

General

is a derived region item, when it includes a 'drgn' item referefice to one or more other regior
vhich are inputs to the derivation. The reference space and regions defined by a derived region
e obtained by applying the operation of the derived region item to the reference space ang
of the input region items of the derived region item. The exact operation performed to obtair
rence space and the regions is identified by the iten type of the item.

rmative item properties associated with a derived¢egion item may apply to the reference space
ions defined by the derived region item beforethey are applied to the image item referenced by
ved region item with an item reference of type 'cdsc'.

mber of singleItemTypeReferenceBoxegywith the box type 'drgn' and with the same value of
em_1D shall not be greater than 1.

owing clauses specify the item(type and the syntax of the item data for some derived regior

Derived region item types

I Identity derivation

bd region item'of the item type value 'iden' (identity transformation) may be used when it i{
to use transformative properties to derive a region item. The derived region item shall havg
body (ife.)nio extents), and reference count for the 'drgn' item reference of a 'iden' derived

A derived region item of type 'iden' has an empty item body, and the one or more regions of ar

image defined by this derived region item 1s the result of applying the transiormative Item properties assoclated

with this derived region item.

NOTE 2
original

A derived region item of type 'iden' can be used, for example, when it is desirable to have both the
version of a region item associated with an image item and a cropped version of the same region item

obtaine rou e 'clap' transformative item property) associated with a cropped version of the same
btained through th t f tive it t iated with d i f th
image item.
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7 Image sequences

7.1 General

Image sequences are stored in the ISO base media file format in tracks. In order to distinguish image
sequences from video, the handler type in the Hand1lerBox of the track is 'pict' to indicate an image
sequence track. In particular, in an image sequence track, the timing is advisory: it may be the timing
at collection (e.g. of an image burst) or the suggested display timing (e.g. for a slide show). In all other
respects, the definitions and requirements for a video track apply unless otherwise specified in this
Hocument.

{lause 7 specifies requirements for all files using the Image File Format for the storage of image
sequences. When a brand specified in 10.3 is among the compatible brands of a file, the-fequijements
specified in Clause 7 shall be applied.

Files containing an image sequence should also contain a file-level MetaBox with™a“primary itenp that is
hn image item as specified in Clause 6, for cases in which temporal presentation-is either undesitable, or
not possible (e.g. printing).

NOTE The primary 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

7.2.1 Track Header box
['he specifications of the TrackHeaderBox in ISO/IEC 14496-12 apply with the following changes

— The syntax of the matrix syntax element is replaced with:

int (32) [9] matrix;
— The semantics of the matrix syntax elentent are specified in ISO/IEC 14496-12:2022, 6.3.2.

— The following constraints on the yalue of matrix shall be applied:

— either a or c but not both shallibe equal to 0x00010000 or 0XxFFFF0000, while the remaining one of
a and c shall be equal to 0;

— eitherb or d but not\both shall be equal to 0x00010000 or OxFFFF0000, while the remairjing one
of b and d shall be equal to 0;

NOTE 1 These combinations of a, b, ¢, and d values specify combinations of horizoptal and
vertical mirroring and counter-clockwise rotation by 0, 90, 180, and 270 degrees.

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

~=u and v shall be equal to 0 and w shall be equal to 0x40000000.

NOTE 2 Asimplied in ISO/IEC 14496-12, when a CleanApertureBox is presentin a sample entry,
the clipping specified by the CleanapertureBox takes place before applying the rotation specified by
the matrix syntax element.

7.2.2 Handler type

The handler type of an image sequence track shall be 'pict'. When the syntax and semantics of
features of the ISO base media file format are applied to a track with the 'pict' handler type, the
specifications for a track with the 'vide' handler type apply, unless otherwise specified in this
document. Specifically, when handler type is equal to 'pict', the VisualSampleEntry structure
is used in the samplebescriptionBox and the VvisualSampleGroupEntry structure is used in the
SampleGroupDescriptionBox. The sample entry shall be used as specified for storage in a track with the
handler type 'vide".
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7.2.3

7.2.3.1

Coding Constraints box

General

The codingConstraintsBox shall be present in the sample description entry for tracks with handler_
type equal to 'pict' and may be present for other tracks. The codingConstraintsBox includes fields
specifying that certain constraints are obeyed in the samples of the track, as specified by the semantics

of the fields below.

7.2.3.2| Definition

Box typle: ‘cest!

Contairnler: Sample entry

Mandatjory: Yes

Quantity: One

7.2.3.3| Syntax

class (odingConstraintsBox extends FullBox('ccst', version = 0,4 flags = 0) {

unsi
unsi
unsi
unsi

}
7.2.3.4

all ref
san

NO
the

intra f
ref

indiicates that intra predictignymay or may not be used in the inter predicted images referring ta

the

NO
to d
use

max ref
any
ref

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

Semantics

_pics_intra: This flag when set to one indicdtes the restriction that samples that are not sync
ples, if any, are predicted only from sync samples.

[E1  When there are inter predicted images in the trackand all ref pics intraisequalto 1, ther
be images are all predicted from intra coded images.

red used equal to 0 indicates that intra prediction is not used in the inter predicted images
brring to the sample entry containing this codingConstraintsBox. intra pred used equal to 1

sample entry containing this codingConstraintsBox.

[E 2 A decoder thatis interested in only a specific region of an inter predicted image can choose no
ecode any of the Coding units outside the boundary of its region of interest when no intra prediction iJ
.

_per_pietildicates the maximum number of reference images that may be used for decoding
single-dintage within an image sequence. The value 15 is reserved to indicate that any number of
erence’images permitted by the sample entry may be used.

a<<shall he equal ta 0 in files r‘nhfnrming to this version of this cpnr‘iFihaHnn The value of

reserv
res

73 P

1
erved shall be ignored by readers.

resentation of an image sequence track

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

The 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 used. An
EditListBox may be used in such a track. It can be indicated as follows whether an image sequence

track is
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intended to be displayed as a timed sequence or by other means, such as a gallery of images. If
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either (a) an EditListBox is present, and edit(s) indicate the playback of more than one sample or (b) an
EditListBox is not present, then a file reader should attempt to follow the provided timing in presenting
the image sequence. Otherwise (an EditListBox indicates the playback of zero or one samples), a file
reader should display all the samples that are not hidden samples but ignore their timing. 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 is equal to -231.

— The compositionToDecodeBox is contained in the sampleTableBox of the image sequence trafk.
— The value of 1eastDecodeToDisplayDelta field in the compositionToDecodeBox is greater than -231,

[flags & 1) equal to 1 in the EditListBox indicates that media is repeatedj. ds specified in
SO/IEC 14496-12.

When (f1ags & 1) is equal to 1, the entire edit list is repeated a sufficient numbgr of times to equal the
rrack duration.

NOTE The number of times the edit list is repeated does not need to be an integer. The last repetiti¢pn of the
bdit list can be cut to match the track duration.

f the track duration is unknown/indefinite, the edit list is repeated indefinitely.
/.4 Sample groups
7.4.1 Directreference samples list

7.4.1.1 Definition
['he following terms are defined for the spécification of this sample group:

— direct reference sample (for a second image): sample, as defined by ISO/IEC 14496-12, containing a
first image that may be used as@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 thir¢ image
contained in a referenee sample for the second image

— reference samplei.direct reference sample or indirect reference sample

— non-referenCe’sample: sample, as defined by ISO/IEC 14496-12, containing an image that is rjot used
as a reference for inter prediction of another image

A samplé.that is predicted from other samples requires all its reference samples to be decodg¢d prior
[0 itsidecoding. The direct reference samples list 'refs' is a sample group that identifies all the direct
reférence samples for a sample.

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

NOTE 1 A sample that is mapped to a 'refs' sample group entry with sample id not equal to 0 and with
num_direct reference samples equal to 0 is not required to be a sync sample but can contain an intra-coded
image 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.
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When the 'refs' sample group is present, it is required that the sequence of samples consisting of
the following samples in decoding order conforms to the requirements imposed by the sample entry,
without 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;

— the direct and indirect reference samples I for samples s; for each i from 1 to N, inclusive;

— each sync sample g, such that g, is not among s; or r; for any values of i and j, and g, is the previous
syrfc sample, in decoding order, for at least one sample s; or r; that is not a sync sample.

NOTE 2 Consequently, the sequence of samples consisting of s;, r;, and g, for all values of i, j, and.k, iy
decpding order, can be decoded with a decoder that conforms to the indicated sample entry.

The vefsion of the sampleGroupDescriptionBox for the 'refs' sample group shall be greater than of
equal to 1.

7.4.1.2| Syntax

class DirectReferenceSamplesList ()
extendg VisualSampleGroupEntry ('refs') {

unsigned int (32) sample id;

unsigned int(8) num direct reference samples;

for|i = 0; i < num direct reference samples; i++) {
nsigned int (32)direct reference sample id;

}

7.4.1.3| Semantics

sample [1d: When the sample group entry corresponds, te'a reference sample, the value of this field shal
be s positive integer. The value for this field shall-be zero for non-reference samples.

num difect reference samples: The number ofithe direct reference samples required for decoding ar
inter-predicted sample.

—

NOTE Only the direct reference §amples are counted in num direct reference samples. When {
firsk sample is used as a reference for inter prediction of a second sample, and the second sample is used as
ardference for inter prediction ofia'third sample, but the first sample is not (directly) used as a reference fof
intgr prediction of the third sample, the first sample is not included in the value of num direct reference |
sanjples.

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

7.5 QOther tracks

7.5.1 |General

Th d Waaant doanc o £ ol dn Arbage b nlre £ Aol thh oo Jdafiand e ICA/IDC 144
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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.

Qc 19 ~
JOTITZ— 0O

7.5.2 Thumbnail image sequence track

When present, thumbnails for samples carried in a track with handler type 'pict' are carried in
another linked track also with a handler type 'pict'. A track reference of type 'thnb' is used to link the
thumbnail track to the track. Linking of individual samples in the image track and the related sample in
thumbnail track is done using sample timings. The sample in a thumbnail image sequence track that is
associated with a sample in a master image sequence track is the time-parallel sample in the thumbnail
image sequence track relative to the sample in the master image sequence track. Not all samples in a
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master image sequence track need to a have a corresponding sample in a thumbnail track. The track
in preview flag of the TrackHeaderBox 'tkhd' of the thumbnail track should be set to 1. Furthermore,
the thumbnail track and the image sequence track should be signalled to be a part of the same alternate
group, by setting the same integer value for field a1ternate 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 'auxv' may be included in files containing image s¢quence
rracks.

As auxiliary image sequence tracks are not intended to be displayed as such, the track(}in movit flag in
'rackHeaderBox Of auxiliary image sequences tracks should be equal to 0.

[he master image sequence track is linked to the auxiliary track using the ("sux1' track rdference
ncluded in the auxiliary track.

[he nature of the auxiliary track is announced by the auxiliaryTypeIn®oBox that shall be included in
fhe sample entry of the auxiliary track.

Linking of samples in the auxiliary image sequence and its master/image sequence is handled by the
palues encoded in the TimeTosampleBox ('stts'). The sample inan auxiliary image sequence track that
s associated with a sample in a master image sequence trackis the time-parallel sample in the apixiliary
mage sequence track relative to the sample in the masterjimage sequence track.

7.5.3.2 Definition

Box type: 'auxi’

Container: Sample entry

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

7.5.3.3 Syntax
hligned (8) class AuxiliaryTypeInfoBox extends FullBox ('auxi', 0, 0)

string aux txack type;

7.5.3.4 Semantics

hux track’ type: A null-terminated UTF-8 character string of the Uniform Resource Name (URN) used
toidentify 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

iatad T S A ] o
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8 Metadata support

8.1 General

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

Metadata specified in Annex A or according to the item type and MIME type values is descriptive and
does not normatively affect the presentation. In particular, an image item can be rotated by 90°, 180°,
or 270° using the 'irot' transformative item property. Rotation metadata (e.g. according to Annex A) is
ignored in the displaying process.

8.2 Metadata for image items

8.2.1 |General

Metadafa items are linked to the images they describe by item references of type 'cdsc'.Metadat3
items thke an appropriate type, and may use the tools for items, including content protection. The
metadalta 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.

8.2.2 |Deductive information

8.2.2.1| Definition

Deduct]ve information is a type of metadata that is related to an jmiage and generated by an image
analysif process or manually. Image context analysis, object detectioh or face detection are examples of
such algorithms that generate deductive information.

Deduct{ve information can be stored as an opaque data block.in an item with an item type of 'uri '.

item ufi type of ItemInfoEntry box shall contain thé“absolute URI which uniquely identifies thg
specifidation of deductive information.

Items with item type 'uri ' that contain deductive information are linked to the image item via iten
referenge of type 'cdsc'.

An item with item type 'uri ' whichu¢entains deductive information may have associated itemn
properties of type 'uuid' which may further provide information about the stored opaque data block.

For example, such a 'uuid' item preperty may contain information about the parameter and fragmen{
parts oFlthe URL which is used;to invoke a visual processing service that generated the deductive
informdtion. Other information such as service version, description and schema location information
may algo be stored in the ‘@uid' item property. The exact syntax of the property data should be furthet
defined by the extendedtype field of the 'uuid' item property.

8.2.2.2| Cascaded-deductive information relationships

Deduct]ve infotmation which is related to an image item may be a result of a cascaded operation of
multiple déductive information algorithms (e.g. detect faces and then recognize faces as a separate
procesq and store their related metadata as yet another process).

Item reference type 'dpnd' shall be used to indicate such cascading dependencies. from item 1D shall
refer to the item with item type 'uri 'which contains the deductive information. to_item 1D values
shall list the other items with item type 'uri ' which contain deductive information that from item 1D
is dependent on. The order of the list of to_item 1D values shall indicate the application order of the
related deductive information.

8.3 Metadata for image sequence tracks

Timed metadata tracks may be used to define metadata for image sequences. They are linked to the
image sequence by a track reference of type 'cdsc'.
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When metadata tracks are used to describe data, a metadata sample describing a media sample is the

time-parallel sample in the metadata track relative to the media sample.

If two or more metadata tracks linked to an image sequence track are parts of the same a

lternate

group, any one of these metadata tracks can be parsed to obtain applicable metadata for the image

sequence track. Metadata tracks that are linked to an image sequence track and that are not par

ts of the

same alternate group are complementary, and applicable metadata for an image in the image sequence
track is the union of the contents of the time-parallel samples in these metadata tracks to the sample

containing the image in question.

whole.

letaBox in track, the sample grouping sampleToMetadataltemEntry is used.
B.4 Integrity checks

B.4.1 General

When an entity does not understand the schematic language useéd for describing the metadata
gnore the contents of the metadata items using that schematic language in their syntax.

'he metadata no longer describes the actual image samples carried in the track can occur.

Fespect to the images in the image sequence, the pataTntegrity item is defined.

When a track is edited by an entity that understands both this integrity data and the metadata

samples indicated bylthe MpD5TntegrityBoxes included in the pataTntegrity item.

B.4.2 Syntax

hligned (8)\’elass Datalntegrity {
whilé, (MoreDatalInItem())
MD5IntegrityBox () ;

:.’Iw'gnaﬂ(R\ clas MDSIntegritvRBox ()

A track level MetaBox can be used to describe contents that are specific to the image sequéerce as a

When samples of an image sequence have to be linked to one or more metadata items,contained in a

While this document provides a way of describing metadata about Seie or all of a group of images in an
mage sequence, it is not required for an entity adhering to this document to understand the m¢tadata.

it shall

bince the data can be modified by an entity that doesnot understand the metadata, a situatio) where

n order to warn an entity conforming to this document that the metadata might be out of syjnc with

Fformats

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

[he pataIntegrity item shall opdyoccur in a MetaBox in a track (not in a movie or file-level v¢taBox).
[he DataIntegrity item has the“ftem type value 'mint'. In this version of the Image File Format, the
pataTntegrity item shall cansist of one or more Mp51ntegrityBoxes, although readers shall allow and
gnore other types of cortained boxes too. There shall be at least one item reference of type| 'mint"'
'rom the pataIntegrity item to a metadata item that describes or is otherwise associated with the

extends FullBox('md5i', version = 0, flags) {
unsigned int(8) [16] input MDS5;
unsigned int(32) input 4cc;
if (input 4cc == 'sgpd') {
unsigned int (32) grouping type;
if (flagsé&l)
unsigned int(32) grouping type parameter;
unsigned int (32) num entries;
for (i=0; i<num entries; i++} {
unsigned int (32) group description index[i];

}
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8.4.3 Semantics

MoreDataInItem() is specified to return 0 when no more data follows in this item, and is otherwise
specified to return 1.

input_MDS5: the 128 bit MD5 digest. The value of this field is the digest in network byte order, as specified
in IETF RFC 1864 prior to base64 conversion to a string.

input_4cc: The input data over which the MD5 string is computed, which shall be one of the following:

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

"tdak': The MD5 digest is computed over the concatenated bytes of the samples, in decoditig‘order
that are in the track.

'sqpd': The MD5 digest is computed over concatenated bytes of the samples, incdecoding 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

grduping_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.

grduping type parameter: If sample groups are used for the MD5 €alculation, 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.-¢onsidered for the MD5 calculations
When sample groups are used for the MD5 calculation.aid grouping type parameter is absent
version 0 of the sampleToGroupBox of the given sample'group is referred.

nun| entries equal to O specifies that the MD5 checksum is derived from all samples mapped td
the identified sample group. num entries greater than 0 specifies that the MD5 checksum i
derived from samples mapped to indicated@ample group description indices.

group_description index[i], when present, spéecifies that the MD5 checksum is derived from samples
mapped to the sample group descriptiontindex equal to group description index[i].

9 Extensions to the ISO base media file format

Enhancements to the ISO base media file format are specified in ISO/IEC 14496-12.

10 Image File Format-brands

10.1 General
Both structuraland codec-specific brands are specified for the Image File Format.

Codec specific brand names enable file players to identify the required decoding capability by inspecting
the Fll < 1lYPEeDbO 1 clt}lCl t}lclll iu-dcyth illVCbtisdtiUll Uf aH thC Pl Ufi}c_idl, Vcl}uCD iu\,}udcd ill t}lC dCLUdC

configuration record.

When any of the brands specified in this document is in the major brand, theminor version shall be set
to zero when writing the file, and ignored by readers.

10.2 Image and image collection brands

10.2.1 General requirements on brands

Under any brand, the primary item (or an alternative if alternative support is required) shall be
processable by a reader implementing only the required features of that brand. Specifically, given that
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each brand has a set of properties that a reader is required to support: the item shall not have properties

that are marked as essential and are outside this set.
10.2.2 'mif1l’ structural brand

10.2.2.1 Requirements on files

Files containing the brand 'mif1' in the compatible brands array of the FileTypeBox shall conform to

the constraints defined in this subclause.

be identified by MIME type defined in Annex C. When this brand is the major brand, the-defi
extension and MIME type should be used.

hot be present.

Table 2 — Required boxes in a file under the 'mify' brand

Hierarchy of boxes | Version Box description

ftyp - file type and compatibility

meta 0 metadata
hdlr 0 handler, declarés the metadata (handler) type
iloc 0,1,2 item location
iinf 0,1 itemnformation

infe 12,3 itém information entry

pitm 0,1 primary item reference
iprp - item properties

NOTE A'-'inthe Version celumn indicates that the box is a container box.

Note particularly that the brand~n:f1' does not mandate a MovieBox ('moov') and therefore n
'rom Annex E of 14496-12 is mandated.

10.2.2.2 Requirements en readers
Support for the boxes listed in Table 3 is required under the 'mif1' brand. The Version colum

following table specifies the versions of the boxes that shall be supported by the readers of the
brand.

Table 3 — Boxes to be supported under the 'mif1' brand

When the 'mif1' brand is present among the compatible brands array of the FileTypeBox, thel

[he boxes listed in Table 2 are required in a file under the 'mif1' brand. The Mersion columj
following table lists the versions of the boxes allowed by this brand. Other versions of the box

ile may
ned file

h in the
es shall

b brand

n in the
"mifl’

Hierarchy of Ver- Box description
boxes sion
ftyp - fitetypeamnd compatibitity
mdat - media data container
free - free space
skip - free space
meta 0 metadata
hdlr 0 handler, declares the metadata (handler) type
dinf - data information box, container
dref |0 datareference box, declares source(s) of items
iloc 0,1,2 |item location
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Table 3 (continued)

The boj
that rea
is requ
Version
readers

Reader

Table 4 — Boxes to be supported under the 'mif1' brand when-an.item is protected

Hierarchy of Ver- Box description

boxes sion

iinf 0,1 item information
infe (2,3 item information entry

iref 0,1 item reference box

pitm 0,1 primary item reference

otert = Ttermdata

iprp - item properties

NOTE A'-'inthe Version column indicates that the box is a container box.

kes from Table 4 that declare item protection shall be recognized, and processed, to the exten
ders shall determine when an item is protected. No support for any specific protection schems
red; readers should fail to decode items that are protected by an unrecognized scheme. Thg
column in the following table specifies the versions of the boxes that shall ble|recognized by the
of the 'mif1' brand.

Hierarchy of Version Box description
boxes
ipro 0 item protection
sinf - protection schemeiinformation box
frma |- original format box
schm |( scheme typg box
schi |- scheme-ihformation box
NOTE A'-'inthe Version column indigates that the box is a container box.

5 shall support all the construction methods of the rtemLocationBox, and the construction of the

data of jtems from multiple extents.
Any redder conforming to the 'mif1'brand shall support displaying of at least the image included in
the pritpary item provided that thesreader supports the item type of that image and, when that image is
described by a derived image item,the item types of the source image items of that image item.
Readers shall recognize the item properties in Table 5 below:
Table&5y— Item properties to be recognized under the 'mif1' brand

Four-character Name of the property

code

ispe image spatial extents

pasp pixel aspect ratio

colr colour information

pixi pixel information

rloc relative location

auxC image properties for auxiliary images

clap clean aperture

irot image rotation

imir image mirroring
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10.2.3 'mif2’' structural brand

10.2.3.1 Requirements on files

Files containing the brand 'mif2' in the compatible brands array of the rileTypeBox shall conform to
the constraints defined in this subclause.

The brand 'nif2' requires support for all file features of the 'mif1' brand.

A’]’\ah auviliqry IYn')n'ac Fnr ’)]Y\]’\') h]')na oF r‘an h man are Y\vncanf IY\ f]na FI]n ')Y\f‘ fl’\a L] 2L ]r‘rand ls
TreTTororZsrrrort Y 5T CpeTTop PT T

bresent among the compatlble brands array of the rileTypeBox, alpha plane or depth map formats
hs specified respectively in Clauses 6.9.1 and 6.9.2 shall be used instead of alpha plane erdefdth map
formats specified in Annex B.

10.2.3.2 Requirements on readers

Readers shall support all reader features of 'mif1' brand.
Additionally, support for the following is required under this brand:
— within the entity groups, support for EntityToGroupBox with gréuping type equalto 'altrf.
— support for TypeCombinationBox associated with the FileTypeBox.
— support for item reference of type 'prem'.

— support for alpha plane or depth map formats as specified in Clauses 6.9.1 and 6.9.2 respectively.

Readers shall recognize the item properties in Table,6 below:

Table 6 — Item properties to'be recognized under the 'mif2' brand

Four-character Name of the property
code

rref required reference types
iscl Image scaling

Any reader conforming to-the 'mif2' brand shall support displaying an item that is either the primary
tem or any item from(the alternate group containing the primary item provided that the| reader
supports the item type of that image and, when that image is described by a derived image item, the
tem types of the sdurce image items of that image item.

10.2.4 'predibrand

10.2.4. 1\ Definition

[his‘brand enables f11e players to 1dent1fy and decode HEIF files containing predictively codedl image

brand nfamwhmv\n+— R
P

10.2.4.2 Requirements on files

A file having the 'pred' brand in the compatible_brands of a TypecombinationBox associated with the
FileTypeBox may contain predictively coded image items and shall conform to following constraints:

— If 'mif1' brand is among the compatible brands array of the FileTypeBox then the primary item
shall be independently coded. Additionally, an alternate group containing this primary item and
possibly predictively coded image items may exist.
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NOTE If the 'pred' brand is in the compatible brands of a TypeCombinationBox associated with
the FileTypeBox, and the 'mif1' brand is not among the compatible brands array of the FileTypeBox
then the primary item and possibly all items from the alternate group containing the primary item can be
predictively coded image items

— For each predictively coded image item present in the file, the file shall also contain all items that
the predictively coded image item depends on (by item references of type 'pred').

10.2.4.3 Requirements on readers

Reader$ shall support the following:
— support for item reference of type 'pred’.
— within the entity groups, support for EntityToGroupBox with grouping type equalto 'alsr'.

Readers shall recognize the item properties in Table 7 below:

Table 7 — Item properties to be recognized under the 'pred’ brand

Four-character Name of the property
code
rref required reference types

10.2.5 |'1pic' brand

10.2.5.1 Definition

This brpnd enables file players to identify and decode HEIF files containing coded image items that
only coptain one picture and that picture is intra coded. When present, this brand shall be among the
compatible brands array of the FileTypeBox or of th€ BrandProperty.

NOTE In case a coded image item is of a multilayer codec, this brand indicates the presence of only ong
layer.

10.2.5.2 Requirements on files anditems

A file having the '1pic' brand inthe compatible brands array of the FileTypeBox shall contain coded
image ifems that only contain one picture and that picture is intra coded.

An iten] having a Brandprepérty with a '1pic' brand in the compatible brands array shall be a coded
image ifem that only cetitain one picture and that picture is intra coded.

10.3 Image sequence brands

10.3.1 |'msf1’ structural brand

10.3.1.1 Requirements on files

Files containing the brand 'msf1' in the compatible brands array of the rileTypeBox shall conform to
the constraints defined in this subclause.

When the 'msf1' brand is present among the compatible brands array of the rileTypeBox, the file may
be identified by MIME type defined in Annex D. When this brand is the major brand, the defined file
extension and MIME type should be used.

Additionally, the compatible brands array may contain codec specific brands, such as those described
in B.4.2. The codec specific brand announces to the reader, the facilities required from the reader to
decode the coded media stream properly.
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At least one track of handler type 'pict’, as defined in 7.2, is required.

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

10.3.1.2 Requirements on readers
Readers shall support tracks with handler type 'pict', as defined in Z.2.

Structures required by the 'isog' brand shall be supported.

[he EditListBox repetition, as specified in 7.3, shall be supported.
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A.1 (eneral

This a

XMP (I$0 16684-1), or MPEG-7 (ISO/IEC 15938-3) in files conforming to the Image File Format. Wher
Exif, XMIP, or MPEG-7 metadata is associated with items or tracks conforming to the Image'File Format

the me

conforming to this document to understand Exif, XMP, or MPEG-7 metadata.

A.2 Exif

A2.1

Exif dafa is stored always as an 'Exif block’, with the following structure:

aligne

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

}

exif t1ff header offset is an offset in bytes from thefirst byte of exif payload to the first byte of
the| TIFF Header of the Exif metadata, as specified in JEITA CP-3451E. If the TIFF Header is thg
firdt byte of the payload, the value is 0. OtherwiSe, it is a positive number skipping any other bytes
befpre the TIFF Header (e.g. exif payload(s formatted as specified for the DCF thumbnail file in

JEI

exif pqyload is a variable sized array(of bytes holding the Exif compliant metadata to be parsed by
the|reader. This is compliant with JEITA CP-3451E or JEITA CP-3461B and shall have as part of it ¢
TIHF Header with referenced-limmage File Directories (IFDs). There may be additional bytes before
or gfter this Exif data but theall data shall be contained in the size indicated by the item size. exif |
payload should not contain.fields that use file-absolute offsets, because it is allowed to modify a filg
so that the location ofdtem data is changed.

When u

A2.2

When H
track is

Exif me

Annex A
(normative)

Storage of externally specified metadata

hnex specifies the format to store metadata complying with Exif (JEITA CR-3451E)

radata shall follow the specifications of this annex. However, it is not required’ for a readel

Untimed Exif metadata

(8) class ExifDataBlock() {

A CP-3461B).

ntimed Exif métadata is stored as a metadata item the item type value shall be "Exif".

Exif metadata in tracks

xif metadata is stored in a metadata track, the sample entry type is 'Exif'. The Exif metadata
linked via a 'cdsc' track reference to the track it describes.

tadata 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) for

b) for

sync samples, the metadata in the MetaBox and the metadata that is the metadata sample data;

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 s

66

uch 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 shalhjuse the XML

metadata sample entry using the XMP namespace. The XMP metadata track is linked vig,a ' cds¢ ' track
Feference to the track it describes.

A.4 MPEG-7 metadata

MPEG-7 metadata is stored as an item of item type value 'mime' with Content_type in ItemInfoEntry
set equal to the MIME type specified for MPEG-7 metadata.

[he body of the item shall be an MPEG-7 document, in XML form.
['he storage of MPEG-7 in tracks is defined in ISO/IEC 14496<14.
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Annex B
(normative)

HEVC Image File Format

B.1 (General

This anhex derives a format to encapsulate HEVC-coded images, image collections, and image sequénceq
from the Image File Format specified above. HEVC-specific brands for a single image and\an imagsg
collectipn as well as image sequences are specified in B.4.

B.2 HEVC images and image collections

B.2.1 |General

Clause B.2 specifies requirements for files containing HEVC-coded image items. When a brand specified
in Clauge B.4.1 is among the compatible brands of a file, the requireménts specified in Clause B.2 shal
be appljed.

The spdcifications of Clause 6 apply.

B.2.2 [Image data
B.2.2.1| Definition

B.2.2.1{1 General

An HEVC image item contains independently coded HEVC image (for the case of external base layer see
below).|HEVC coded image sequences shall be stored according to Clause B.3.

NOTE 1| When conformance to the™pred' brand is indicated in addition to any of the HEVC-specific image and
image c¢llection brands, an HEVC image item can contain independently coded HEVC image or predictively coded
HEVC i;{nage which has decoding dependencies to one or more other coded image items. A predictively coded
HEVC inmpage item contains aitem reference of type 'pred'.

HEVCItgmbData shall naf'eontain 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 itnimage items through the use of extents.

Sub-sarhplé.information for HEVC image items may be given using an associated sub-sample informatior]
item prpperty.

B.2.2.1.2 Image item of type 'hvcl’

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

NAL units with nuh_layer_id greater than 0 may be present in items of type 'hvci'. Readers shall ignore
NAL units with nuh_layer_id greater than 0 in an item of type 'hvci'.

NOTE The base layer picture of HEVC items of type 'hvcl' can be an IDR, CRA or BLA picture as defined
ISO/IEC 23008-2.
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B.2.2.1.3 Image item of type '1hv1'

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.

NOTE1 Anitemoftype '1hvl' consists of aninitial 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.c

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

All image items of type '1hvi' shall have an associated TargetolsProperty item properfty. The
rargetOlsProperty contains the target ols idx, which provides the output layer setdndéx to pe used
hs input for the decoding process of L-HEVC coded image item. The target ols idx is'uSed as the value
bf TargetOlsldx variable, specified in Clause F.8 of HEVC.

NOTE 2  Output layer set index equal to 0 indicates an output layer set consisting of the base layer dnly. It is
liscouraged to have '1hv1' image items with an associated TargetOlsPropergty With target ols i@ix equal
o 0 presentin files. Instead, the inclusion of the respective 'hvcl' image itemSis-encouraged.

[he '1hvi' image item shall include the layers that are included\in the layer set identified| by the
hssociated TargetOlsProperty and may include other layers too.

When LayerselectorProperty is associated with an image itent of type '1hv1', it shall contain 1ayer
i d that is among the nuh_layer_id values of the outputdayers of the output layer set identified by
FargetOlsProperty associated with the same image item:

When there is an 'exb1' item reference from an image item of type '1nv1' to another image itlem, the
lecoded pixel array of that other image item serves as the decoded picture with nuh_layer_id equal
[0 0 for the decoding of the '1hv1' image item.Moreover, the variable BllrapPicFlag, as specjfied by
SO/IEC 23008-2, is set equal to 1 and nal_unit_type for the decoded picture with nuh_layer_id equal
[0 0 is set equal to IDR_W_RADL, as specified by ISO/IEC 23008-2, for the decoding of the ' 1hv1| image
tem.

B.2.2.2 Syntax
bligned (8) class HEVCItemData

for (i=0; i<item size; ) // item size from summing the extents
// in the ItemLocationBox
{
unsigned 4dmtA (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUadtlength;
bit (NALURitLength * 8) NALUnit;
i +=.(DecoderConfigurationRecord.LengthSizeMinusOne+1l) +
NALUnitLength;

B(2:2.3 Semantics

In the syntax above, the following applies:

— Thevalue of item sizeisequal tothe sum of the extent length values of each extent of the item, as
specified in the TtemlLocationBox.

— DecoderConfigurationRecord indicates the record in the associated configuration initialization
property.

NALUnitLength indicates the size of a NAL unit measured in bytes. The length field includes the size of
both the two-byte NAL header and the NAL unit payload but does not include the length field itself.
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NALUnit contains a single NAL unit. The syntax of a NAL unit shall conform to the syntax specified in
ISO/IEC 23008-2 and includes both the two-byte NAL unit header and the variable-length NAL unit

payload.
B.2.3 Image properties
B.2.3.1 HEVC configuration item property
Box type: thveC!
Property type: Descriptive item property
Contaifer: ItemPropertyContainerBox
Mandatjory (per item): Yes, for an image item of type 'hvc1’
Quantitly (per item): One for an image item of type 'hvci’
Each HEVC image item of type 'hvc1' shall have an associated property that is.exactly identical to the

HEVCCor

essent]

figurationBox as defined in ISO/IEC 14496-15.

al shall be equal to 1 for an 'nvcc' item property associated withan image item of type 'hvci'

B.2.3.2| Layered HEVC configuration item property

Box typle: '1lhvC!

Property type: Descriptive item property:

Contaider: ItemPropertyContainexBox

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

Quantitly (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
LHEVCC¢nfigurationBox as definedsin ISO/IEC 14496-15.

essentifil shall be equal to 1 for'an '1hvc' item property associated with an image item of type '1hvi'.
B.2.3.3| Operating points-information property

B.2.3.3{1 Definition

Box type: '‘oint!

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"

The operating points information property 'oinf' is similar to the operating points information sample

group s

pecified in ISO/IEC 14496-15 but applies to image items.

Image items originating from the same bitstream shall be associated with the same 'oinf' property.
The 'oinf' property informs about the different operating points provided by a bitstream and their
constitution. Each operating point is related to an output layer set and a combination of a profile, level
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and tier. For each operating point, the 'oinf' property provides the minimum and maximum width and
height of output pictures, the chroma format, and the bit-depth. TargetolspProperty associated with
an image item provides the output layer set index that can be used to select which operating-point-
specific information of the 'oinf' property applies to the image item. The property also provides the

dependency information between layers and the scalability types in the bitstream.

B.2.3.3.2 Syntax

aligned (8) class OperatingPointsInformationProperty

— R e el 1 D — 1 e 1 . o = NN
PXTCITOS ITCoNMruUrIrrropercy (. Oxirrt 7 CTrorTotr — Yy LTrIags — 9\

OperatingPointsRecord op info; // specified in ISO/IEC 14496-15

B.2.3.3.3 Semantics

[he semantics of operatingPointsRecord are specified in ISO/IEC 14496-15. Wheén included
FatingPointsInformationProperty, the values of the syntax elements of operatidngPointsRed
ronstrained as follows:

ErameirateiinfoiflagShaHlNEequaltO0.Consequenﬂy,angrameRateand<xxmtantFrameRate
present and their semantics are not specified.

bit rate info flag shall be equal to 0. Consequently, maxBitRate ahd avgBitRate are not pres
their semantics are not specified.

B.2.4 HEVC auxiliary images

B.2.4.1 General
['he following URNSs are specified for aux type 0fAuxiliaryTypeProperty in this annex:

urn:mpeg:hevc:2015:auxid:xxx . This;URN points to ISO/IEC 23008-2:2020, Table F.2. Thq
the URN string is the decimal string representation of an integer identifying the auxiliar
type that is equal to the AuxId valuespecified in ISO/IEC 23008-2:2020, Table F.2.

NOTE ISO/IEC 23008-2:2020, Aable F.2 specifies auxiliary picture types for auxiliary pictures
huxiliary picture layers. urn:mpeg:hevc:2015:auxid:xxx can be used for auxiliary pictures stored as ite]
hn item reference of type 'aux1\\to another image

An HEVC coded auxiliany image uses the item type value 'hvcil' or '1hvi'.
iEvCAuxConfigSubTyre’ structure specified below replaces the aux subtype byte ai

huxiliaryTypeProperty

brovide infgrmation relevant for interpreting the auxiliary image.

B.24.2~ Syntax

in ope
ord are

are not

ent and

P XXX In
y image

within
ms with

ray in

levcAuxConfigsubType can include SEI messages that are specific to the auxiliary image type and can

13 anaed(9) olocc TIENJON O an £ Qb Tszs L
) \ 7 ) P U

unsigned int(32) sei msg len;
for (i=0; i<sei msg len; ) {
unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
nalu len;
bit(nalu len * 8) nal unit;
i += (DecoderConfigurationRecord.LengthSizeMinusOne+l) + nalu len;
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B.2.4.3 Semantics

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

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

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 NAL unit payload but does not include the length field itself.

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

The lablel urn:mpeg:hevc:2015:auxid:1 indicates an alpha plane. It is recommended to provide, Withiy
nal unfit, the alpha channel information SEI message specified in ISO/IEC 23008-2, whemnaux_typd
is equall to urn:mpeg:hevc:2015:auxid:1. urn:mpeg:hevc:2015:auxid:2 indicates a depthCimage. It i
recommended to provide, within na1_unit, the depth representation information SEI nieéssage specified
in ISO/JEC 23008-2, when aux_type 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-Z’ifrcludes 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 particular tile row. A tilg
column(is a rectangular region of the picture having a height equal‘to the height of the picture. A tilg
row is g rectangular region of the picture having a width equal @ the width of the picture. A tile can beg
decodedl independently of other tiles, as there are no intra prediction or entropy decoding dependencies
betweeh tiles.

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

An HEVC tile item shall be stored as an item*of type 'nhvt1', and 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 in decoding order specified by ISO/IEC 23008-2:

— asgtof VCL NAL units contaifing one or more tiles, 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 NALtnits (if any) for the 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 b
found infthe HEVC tilédtem.

The VCL. NAL units of an HEVC tile item shall form a rectangular array of pixels without holes. Tileg
shall appearfin-raster-scan order 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 layout
of the image. For finer-grain and/or more generic indication of tiles, the sub-sample information specified in
6.5.28 can be used. For instance, the sub-sample information is suitable to indicate the tiles that are contained
within one VCL NAL unit.

When a VCL NAL unit included in an HEVC tile item is a dependent slice segment of a particular slice and
the independent slice segment of that particular slice is not included in the same HEVC tile item, there
shall be an item reference of type 'dpnd' identifying the HEVC tile item in the from item 1D field and
the HEVC tile item containing the independent slice segment of that particular slice in the to_item 1D
field. All dependent slice segments of an HEVC tile item identified by from item 1D of any 'dpnd' item
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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 1D ofany 'dpnd' item reference.

NOTE4  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.

NOTE 5 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 2x2 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
hird HEVC tile items will have an 1item reference of type ‘dpnd’ to the first HEVC tile item.

Fach  HEVC tile item shall be associated with one HEvcConfiguratilonBos, one
[mageSpatialExtentsProperty and one RelativelLocationProperty.

[he HEVCConfigurationBox shall contain all parameter sets required for decoding-the tiles pré¢sent in
the HEVC tile item.

[he RelativeLocationProperty shall indicate the position of the HEVC tile item within the redpective
HEVC image item.

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

[he image width and image height of the TmagespatialExtentéProperty shall be set according to the
width and height of the HEVC tile item.

B.3 HEVC image sequences

B.3.1 General

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

['he specifications of Clause 7 apply

B.3.2 Derivation from ISO/IEC 14496-12 and ISO/IEC 14496-15

[he sample entry of typer+hvci', 'hvc2', or '1hv1' shall be used for an image sequence track coded
vith HEVC, as specifijed in [SO/IEC 14496-15.

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

NOTE As¢spécified in 7.2.3.1, a CodingConstraintsBox is present in the HEVCSampleEnfiry and
[ HEVCSampleEhtry, in addition to the boxes required by ISO/IEC 14496-15 to be contained| in the
HEVCSampilgkEntry and LHEVCSampleEntry, respectively.

For4a track containing an HEVC image sequence, either all samples shall be sync samples or the a11
-&f)pics intra field in the codingConstraintsBox specified in 7.2.3 shall be set to one.

B.3.3 Auxiliary HEVC image sequence tracks

The SEI messages for the auxiliary channel follow the same principle as any other SEI message for the
sample entry; i.e. they may be included in the decoder configuration record of the sample entry types
specified for HEVC or its multi-layer extensions in ISO/IEC 14496-15. When aux track type is equal to
'urn:mpeg:hevc:2015:auxid:xxx" (where xxx is a positive integer), as specified in B.2.3.2, 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 'kyéc', "irot’
'clfap’, and 'imir'.

— Th¢ content of the item conforms to the Main profile or the Main Still Picture prafile of HEVC.

A coded image item is specified to conform to the 'heix' brand when all of the/following constraints
are trug:

— Th¢ item has type 'hvc1' and conforms to the specifications in B.2:

— Th¢ item is not associated with any other types of essential.itém properties than 'hvec', "irot'
'clfap’, 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 if
10.2.2.1. Additionally, files shall comply withithe specifications in B.2.

The filels conforming to the 'heic' and theix' brands shall additionally be constrained as follows:

Each filp including 'heic' as a compatible brand shall contain an item that is present in the file, is eithe;
the prifary item or any item from/the alternate group containing the primary item, and fulfils one of
the follpwing constraints:

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

— Th¢ item is a crop<rotate-mirror derived image item, and the 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 filp in€luding 'heix' as a compatible brand shall contain an item that is present in the file, is eithe;
the prigaty 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 'neix' brand as specified in B.4.1.1.

— The item is a crop-rotate-mirror derived image item, and the 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 10.2.2.2 shall be supported.

74 © ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-12:2022(E)

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 'neic' brand as specified in B.4.1.1.

— Theitem is a crop-rotate-mirror derived image item, and the 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 'heix' brand as specified in B.4x1.1.

— The item is a crop-rotate-mirror derived image item, and the source image ifem of the item is either
a crop-rotate-mirror derived image item or a coded image item conforming to the 'heix' brand as
specified in B.4.1.1.

Readers conforming to the 'heic' brand or the 'heix' brand are recommended but not required 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 specifiedsin'the following subclauses. Unless otherwise stafed, the
bpecifications apply to both 'heve' and 'hévx' brands.

B.4.2.2 Requirements on files

Files shall include 'msf1' among/the compatible brands and hence conform to the specificafions in
110.3.1.1. Additionally, files shall’‘comply with the specifications in B.3. track enabled shall be ¢qual to
| and track in movie shallbe equal to 1 for at least one image sequence track conforming to with the
specifications in B.3.

When the 'hevc' brand is among the compatible brands, there shall be an image sequence track with
hvcl' sample eftry type, track enabled equalto 1, track in movie equal to 1, and each sample entry
having a datayxgference index value such that it is mapped to a bataEntryBox with (entry flggs & 1)
pqual to 1, fof. which general_profile_idc is equal to 1 or (general_profile_compatibility_flags & 2(32-1))
s greatet than 0.

NOTE\X™ When the 'hevc' brand is among the compatible brands, at least one viewable image sequerice track
s@n HEVC image sequence track and contains a bitstream conforming to the Main profile of HEVC.

When the 'hevx' brand is among the compatible brands, there shall be an image sequence track with
'hvcl' sample entry type, track enabled equal to 1 and track_in movie equal to 1, and each sample
entry having a data reference index value such thatitis mapped to a pataEntryBox 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.
NOTE2  When the 'hevx' brand is among the compatible brands, at least one viewable image sequence track

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

Readers for the 'nevc' brand shall be able to display an image sequence track with 'hvc1' sample entry
type, track enabledequalto 1l and 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 'hvc1' sample entry
type, track enabled equalto 1 and track in movie equal to 1, for which either one of the following is
true:

— gerjeral_profile_idc is equal to 2 or [general_profile_compatibility_flags & 2(32-2)] is greatenthdn 0
— gerjeral_profile_idc is equal to 4 or [general_profile_compatibility_flags & 2(32-4)] is gredtef than 0

Readers shall support all values allowed by 7.2.1 for the matrix syntax element of thefxackHeaderBos
and shall conform to the cleanapertureBox of the visual sample entry when displaying an imagg
sequenge track with 'nvci' sample entry.

NOTE This clause and 7.2.1 establish that readers support rotation by 0, 90,\180, and 270 degrees ang
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 df aux track type equal to urn:mpeg:hevc:2015:auxid:1, <as “specified in B.3.3, should be
supported.

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

B.4.3.1| General

The brgnds 'heim' and 'heis' are specified in thefollowing subclauses. Unless otherwise stated, thg
specifidations apply to both 'heim' and 'heis' brands.

A coded image item is specified to conform;to the 'heim' brand when all of the following constraints
are trug:

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

— Th¢ item is not associated(wjith any other types of essential item properties than '1hvc', "irot'
'clfap’', 'imizr"', '1sel’, and 'tols".

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

A coded image itentds specified to conform to the 'heis' brand when all of the following constraints
are trug:

— Thg¢ itenmi’has type '1hvi' and conforms to the specifications in B.2.

— The¢ item is not associated with any other types of essential item properties than '1hvc', 'irot’
'clap', '"imir"', 'lsel',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
10.2.2.1. 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:

76 © ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-12:2022(E)

Files including 'heim' as a compatible brand shall contain an item for which all of the following
conditions are true:

— The item is present in the file.
— One of the following conditions is true:
— The item is the primary item.

— The item is any item from the alternate group containing the primary item.

— Theitemis included in a 'ster' entity group together with the primary item or any,itgm from
the alternate group containing the primary item.

— The item fulfils one of the following constraints:
— Theitem 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 the source|image item of the item is
either a crop-rotate-mirror derived image item or a coded image,item conforming to thg 'neim’
brand as specified in B.4.3.1.

Files including 'heis' as a compatible brand shall contain an item that'is present in the file, is either the
primary item or any item from the alternate group containing the'primary item, and fulfils onle of the
following constraints:

— The item is a coded image item conforming to the 'néi 3" brand as specified in B.4.3.1.

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

NOTE The use of an external base layer is'allowed in the 'heim' and 'heis' brands. The coded |data for
hin external base layer picture is not required to be within a HEIF file. The DataReferenceBox allows rleferring
o coded data that is present in an external-file. For example, a JPEG file can be used as an external bgse layer
bicture for a HEIF file conforming to the\theim' or 'heis' brand.

B.4.3.3 Requirements on readers
[he requirements on readevs specified in 10.2.2.2 shall be supported.

Readers conforming(to the 'heim' 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
Cconstraints:

— The itemlis 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 the source image item of the item is either
a'crop-rotate-mirror derived image item or a coded image item conforming to the 'heim' brand as
specified in B.4.3.1.

Readers conforming to the 'heis' 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 'neis' brand as specified in B.4.3.1.

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

Readers conforming to the 'heim' brand or the 'heis' brand are recommended but not required to
decode all levels as specified by ISO/IEC 23008-2.
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File readers should support displaying of an image with opacity information specified by an associated
auxiliary image of aux_type equal to urn:mpeg:hevc:2015:auxid:1.

B.4.4 L-HEVCimage sequence brands

B.4.4.1 General

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

B.4.4.2| Requirements on files

Files shall include 'msf1' among the compatible brands and hence conform to the specifications ir
10.3.1.1|. Additionally, files shall comply with the specifications in B.3. track enabled shall'be equa
to 1 anfl track in movie shall be equal to 1 for at least one image sequence track conforming to thg
specifidations in B.3.

When the 'hevm' brand is among the compatible brands, there shall be an image sequence track with
'hvel' | or 'hvc2' sample entry type with an L-HEVC configuration record.included, track enableg
equal tp 1, track in movie equal to 1, and each sample entry having a déts reference index valug
such thpt it is mapped to a pataEntryBox with (entry flags & 1) equal'to 1. Moreover, each layer ir
the recpnstructed access units of the image sequence track shall conform to the Main profile or thg
Multiview Main profile.

When the 'hevs' brand is among the compatible brands, therefshall be an image sequence track with
"hvcl'| or 'hvc2' sample entry type with an L-HEVC configiiration record included, track enabled
equal t¢ 1 and track _in movie equal to 1, and each sample éntry having a data reference index valug
such thpt it is mapped to a pataEntryBox with (entry,fidgs & 1) equal to 1. Moreover, each layer if
the recpnstructed access units of the image sequenceitrack shall conform to the Main profile, Main 1(
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 'hvci' or 'hvc2
samplefentry type with an L-HEV/C¢onfiguration record included, track enabled equalto 1 and track|
in_movije equal to 1, for which éach layer in the reconstructed access units of the image sequence tracK
conforms to the Main profil€ orthe Multiview Main profile.

Reader$ for the 'hevs' brand shall be able to display an image sequence track with 'hvci' or 'hvc2
samplelentry type with/an L-HEVC configuration record included, track enabled equal to 1 and track |
in_movie equal tod,for which each layer in the reconstructed access units of the image sequence tracK
conforms to theMain profile, Main 10 profile, Scalable Main profile, or the Scalable Main 10 profile.

Readers shall’support all values allowed by 7.2.1 for the matrix syntax element of the TrackBeaderBos
and shall¢onform to the cleanapertureBox of the visual sample entry when displaying an imagsg
sequen e track with "AvcT ™ Or "hvcZ ™ Sallpie emtry.

NOTE This clause and 7.2.1 establish that readers support rotation by 0, 90, 180, and 270 degrees and
mirroring, as controlled by the matrix syntax element, as well as cropping, as controlled by the CleanApertureBox.

Displaying 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 deriving from the ISO base media file format usually

[single image and image collection), the MIME type defined in this annex should Béjused. Whe
prand is a compatible brand, this MIME type may also be used.

['he registration below is the MIME type registration as recorded at IANA,

(.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 containihg ‘one or more image items using any
format

heic: High efficiency image file gonforming to the requirements for the
'heix', 'heim', or 'heis' brand (and hence containing one or more HEVC code
items). (A brand in the file heagtéer identifies a specific profile of a more
format.)

The use of subtype values iscofistrained as follows:

The MIME subtype name may/be* 'heic' only if the file conforms to the requirements
'heic', 'heix', 'heim', ,or” 'heis' brand, and contains at least one of those bran
compatible brand. TheNMIME subtype name may be 'heif' only if the file conforms

requirements of the \mifl' brand, and contains that brand as a compatible brand.

Required parameterss, IIOne
ptional parametexs:

brofiles: Speeffied by RFC 6381 and its successors.

Cfodecs: Specified by RFC 6381 and its successors for files conforming to specifi
derived,from ISO/IEC 14496-12. Note that for HEVC, the format of a list item i

in the)'value of the codecs parameter is specified in ISO/IEC 14496-15.

| tenitypes: One or more comma-separated item descriptions.

reflect

he major brand in the FileTypeBox. When the major brand indicates a brand reldted to Clause B.2
3E such a

coding

heic',
image
eneral

of the
s as a
to the

rations
hcluded

Each item description corresponds to the type of one or more image items included
file, in any order. An item description should be present for the primary item

file and may be present for other image items of the file.

in the
of the

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

item type is defined in ISO/IEC 14496-12.
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When the item type is a four-character code of a coded image, it may be followed by a
dot-separated ('.') value, as specified for the codecs parameter of the ISO base media
file format name space in RFC 6381. For the item type 'hvcl', the value after the '.'

is the profile-tier-level value as specified in ISO/IEC 14496-15.

When the item type is a four-character code of a 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 must
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 essertidl
Theg list of the item property strings must indicate the entire set of item propertied
that are marked as essential. The item property strings must appear in the qrdetr they

arg associated with the image item in the file.

lhevcptl: For multi-layer image items, specifies the decoding capabilitié&sytequired fof
diflfferent combinations of layers and temporal sub-layers; the syntax and semantics ardg
spgcific to HEVC and are formally specified by the lhevcptl optipgnald MIME parametey
in |ISO/IEC 14496-15 for the L-HEVC sample entry types. Informatiwvely, the syntax 1if{

BLInternal, ListIteml(, ListItemN)*, where

BLInternal is 0 or 1;

eadh Listitem has the structure 0OlsIdx.MaxTid.ProfileTierLevell(.ProfileTierLevelN)*
and

014Idx and MaxTid are integers

PrdfileTierLevelX is the substring specifiedNfor any HEVC sample-entry for the codecd

paygameter

dependgncies:

a lJist of comma-separated URLs (seg RFC 3986) from the DataReferenceBoxes in the top-
levlel MetaBox and all tracks. The (DataReferenceBoxes indicating a reference to the samd
fille as the container file musgt mot be listed. The URLs should be relative whenevey
pogsible. Note that the URLs are often, but not required to be, relative, and thaf
sonfe characters in URLs may\wequire escaping in some situations. DataReferenceBox and

MetlaBox are specified in IS0O/IEC 14496-12.

Encoding considerations: ¢@s.for video/mp4

Securify consideratipns® See section 4 of RFC 4337 and section 7 of RFC 6381. Thisg
foygmat does not supply integrity or confidentiality protection and so they are applied

exfernally wheplifeeded. The security considerations of URLs are discussed in RFC 3986.

Interogerabilif€y)’considerations: Interoperably deployed in reference code available fron
ISq, Javeseript code from Nokia Technologies, in open-source in MP4Box and varioug

otHer dmplementations.

Published? specification: TSO/TEC 23008-12 available as a5 Public] Available Standard afl
https://standards.iso.org/ittf/PubliclyAvailableStandards/index.html

Applications: Multimedia, Imaging, Pictures

Fragment identifier considerations: Fragment identifiers are specified in Annex L of
ISO/IEC 14496-12, available as a Publicly Available Standard at https://standards.iso.

org/ittf/PubliclyAvailableStandards/index.html

Additional information:
Magic number (s): none

File extension(s): heif (for subtype heif), heic (for subtype heic), hif (for subtypes
heif and heic)
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Macintosh File Type Code(s): None

Intended usage: Common

C.3 Examples

Content-Type: image/heic; itemtypes=hvcl.A1.80.L93.BO0+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.

LoNntent=rype. 1lllage/lelC, l1LlellLypeS=NVvVCL. AL . cU. LIS . BUTINVCL, 1delT1rot
Two items, one of which is a derived image item obtained by rotation, and the other is anon
packed HEVC Main profile image at the Main tier, level 3.1.

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

An image file where the primary item of the file is a coded image that may-9rmay not be ass
with transformative item properties that are marked as non-essentidl.”"The coded ima
progressive, non-frame-packed HEVC Main profile image at the Main tier, level 3.1.

Content-Type:
image/heic; itemtypes=grid.3686400,hvcl.A1.80.L93.B0+hv¢e€;hvcl.A1.80.193.B0+hvc(

Main tier, level 3.1.

© ISO/IEC 2022 - All rights reserved

-frame-

ociated
ge is a

A grid of two images of size 1280x720, and two non-frame¢packed HEVC Main profile image at the

81


https://standardsiso.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-12:2022(E)

D.1 General

The file|extension and MIME type of a file deriving from the ISO base media file format usually reflect the
major Hrand in the FileTypeBox. When the major brand indicates a brand related to Clause B.3 (imagsg
sequenges), the MIME type defined in this annex should be used. When such a brand js‘aycompatiblg
brand, this MIME type may also be used.

The registration below is the MIME type registration as recorded at IANA.

D.2 Registration

MIME mg¢dia type name: image
MIME sybtype name: heif-sequence, heic-sequence

Requirgd parameters: none
Optiondl parameters:

profilgs: Specified By~RFC 6381 and its successors.

codecs Specified/by RFC 6381 and its successors for files conforming to specificationd

lhevcptls For multi-layver image jtem pecifies the decoding capabilities regunired fo
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Annex D
(normative)

High efficiency image sequence file MIME type registration

Theg semantics of the subtypes are as follows:

heif-sequence: High efficiency image file confaining one or more image sequenceg
using any coding format

heic-sequence: High efficiency image filg(eontaining one or more HEVC coded imags
sequences

Theg use of subtype values is constrainedias follows:

Thg MIME subtype name may be 'heic-seguence' only if the file conforms to the requirementd

of [the 'hevc', 'hevx', 'hevm', or (hevs' brand, and contains that brand as a compatibldg
brgnd. The MIME subtype name magn‘be 'heif-sequence' only if the file conforms to thd
requirements of the 'msfl' brand, and contains that brand as a compatible brand. (4

brgnd in the file header ideRntifies a specific profile of a more general format.)

derfived from IFSOWIEC 14496-12. ©Note that for HEVC, the format of a list item included
in |the valuef\of the codecs parameter is specified in ISO/IEC 14496-15.

When theweodecs parameter is present, the first list item should represent a trac
having{ thé handler type 'pict'. Other list items represent other tracks.

different combinations of layers and temporal sub-layers; the syntax and semantics are
specific to HEVC and are formally specified by the lhevcptl optional MIME parameter
in ISO/IEC 14496-15 for the L-HEVC sample entry types. Informatively, the syntax is
BLInternal, ListIteml(, ListItemN)*, where

BLInternal is 0 or 1;

each Listitem has the structure 0OlsIdx.MaxTid.ProfileTierLevell(.ProfileTierLevelN)*

and

OlsIdx and MaxTid are integers
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ProfileTierLevelX 1is the substring specified for any HEVC sample-entry for the codecs
parameter

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

Encoding considerations: as for video/mp4

Security considerations: See section 4 of RFC 4337 and section 7 of RFC 6381. This
format does not supply integrity or confidentiality protection and so they are applied

externally when needed. The security considerations of URLs are discussed in RE( 3986.

[nteroperability considerations: Interoperably deployed in reference code ayailable from
IS0, Javascript code from Nokia Technologies, in open-source in MP4Bex l&nd Various
other implementations.

bublished specification: ISO/IEC 23008-12, available as a Publicly AvaiYable Standard at
https://standards.iso.org/ittf/PubliclyAvailableStandards/index.tml

pfpplications: Multimedia, Imaging, Pictures
Fragment identifier considerations: Fragment identifiers ,axe“ specified in Annes L of
ISO/IEC 14496-12, available as a Publicly Available Standard at https://standarfis.iso.
org/ittf/PubliclyAvailableStandards/index.html
hdditional information:

Magic number (s): none

File extension(s): heifs (for subtype heif-$equence), heics (for subtype heic-seqgtence),
hif (for subtypes heif-sequence and heigsSequence)

Macintosh File Type Code(s): None

[ntended usage: Common
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Annex E
(normative)

AVC in the Image File Format

E.1 Qverview

This annex derives a format to encapsulate AVC-coded images, image collections, and image sequénceq
from the Image File Format specified above. AVC-specific brands for a single image and\an imagsg
collectipn as well as image sequences are specified in E.4.

E.2 AVCimages and image collections

E.2.1 |General

Clause E.3 specifies requirements for files containing AVC-coded image items. When a brand specified
in subclause E.4.1 is among the compatible brands of a file, the requirements specified in Clause E.3 ang
its subdlauses shall be applied.

The spdcifications of Clause 6 and its subclauses apply.

E.2.2 [Image data

E.2.2.1| Definition

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

NOTE 1| AVC items containing independently coded pictures are normally IDR pictures as defined
ISO/IEC|14496-10.

An AV( image item contains independently coded AVC image. AVC coded image sequences shall be
stored gccording to Clause E.3.

NOTE 2| When conformancéto the 'pred' brand is indicated in addition to the AVC-specific image and imagg
collectidn brand, an AVCimage item can contain independently coded AVC image or predictively coded AVC imagg
which has decoding dependencies to one or more other coded image items. A predictively coded AVC image iten
containg an item referénce of type 'pred’.

avcTtenqData shall not contain any extractors or aggregators defined in ISO/IEC 14496-15.

NOTE 3| ~Functionality similar to sharing NAL units through extractors between samples of different tracks

can be akchigved in image items fhrnngh the use of extents
(=]

Sub-sample information for AVC image items may be given using an associated sub-sample information
item property.

E.2.2.2 Syntax

aligned(8) class AVCItemData
{
for (i=0; i<item size; ) // item size from summing the extents
// in the ItemLocationBox
{
unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;
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bit (NALUnitLength * 8) NALUnit;
i += (DecoderConfigurationRecord.LengthSizeMinusOne+1l) +
NALUnitLength;

}
E.2.2.3 Semantics

In the syntax above, the following applies:

— Thevalue of item sizeisequal tothe sum of the extent length values of each extent of the item, as
specified 1n the TtemLocationBox.

— DecoderConfigurationRecord indicates the record in the associated configuration, initiaflization
property.

WALUnitLength indicates the size of a NAL unit measured in bytes. The length field-ifcludes the¢ size of
both the NAL unit header and the NAL unit payload but does not include thelength field itsglf.

WALUnit contains a single NAL unit. The syntax of a NAL unit shall conform to the syntax spedified in
[SO/IEC 14496-10 and includes both the NAL unit header and the variable-length NAL unit payload.

E.2.3 AVC configuration item property

Box type: 'aveC!

Property type: Descriptive item property
Container: ItemPropertyContainexBex
Mandatory (per item): Yes, for an image itém of type 'avci:’
Duantity (per item): One for an image item of type 'avc1'

Fach AVC image item shall have an associated property that is exactly identical |to the
hvCConfigurationBox as defined\in ISO/IEC 14496-15.

bssential shall be equal te~kfor an 'avec' item property associated with an image item of type|'avci .

E.2.4 AVC auxiliary,images
[he URNSs specified for HEVC in B.2.5 may also be used with AVC.
An AVC coded’auxiliary image uses the item type value 'avci'.

[here js-eurrently no defined value for AVC auxiliary image for the aux subtype byte grray in
huxi\ParyTypeProperty.

E.3 AVCimage sequences

E.3.1 General

Clause E.3 specifies requirements for all files containing one or more AVC-coded image sequence tracks.
When a brand specified in subclause E.4.2 is among the compatible brands of a file, the requirements
specified in Clause E.3 and its subclauses shall be applied.

The specifications of Clause 7 and its subclauses apply.
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E.3.2

Derivation from ISO/IEC 14496-12 and ISO/IEC 14496-15

The sample entry of type 'avci' shall be used for an image sequence track coded with AVC.

The avcsampleEntry shall be used as specified in ISO/IEC 14496-15.

NOTE

As specified in subclause 7.2.3.1 a CodingConstraintsBox is present in the AvCSampleEntry, in

addition to the boxes required by ISO/IEC 14496-15 to be contained in the AvCSampleEntry.

For a track containing an AVC image sequence, either all samples shall be sync samples or the a11_ref

pics it
E.3.3
The SE]

'avel!
entry.

E4 A
E4.1
E4.1.1

The br4
A coded

are tru¢:

—  Thg
—  Thg

'cll

—  Thg

E.4.1.2

Files sh
10.2.2.1

The fil¢

Files in
primar

tra fleld 1n the CodingConstraintsBox Specifled 1n 7.2.5 shall be set to one.

Auxiliary AVC image sequence tracks

messages for the auxiliary channel follow the same principle as any other SEI message for ar
sample entry; i.e. they may be included in the decoder configuration record of the~avc1' sampld

VC-specific brands

AVC image and image collection brands

General
nd 'avci' is specified in the following subclauses.

| image item is specified to conform to the 'avci' brand when all of the following constraint

e item has type 'avcl' and conforms to the specifications in E.2.

e item is not associated with any other types of essential item properties than 'avcec', 'irot'
ap', and 'imir'.

e content of the item conforms tothe Constrained High Profile of AVC.

Requirements on files

all include 'mif1' among the compatible brands and hence conform to the specifications ir
. Additionally, filesrshall comply with the specifications in E.2.

s conforming tosthe 'avci' brand shall additionally be constrained as follows:

cluding 'avigs* as a compatible brand shall contain an item that is present in the file, is either thg
i item o\any item from the alternate group containing the primary item, and fulfils one of thd

followiIg constraints:

— Th

itém is a coded image item conforming to the 'avci' brand as specified in E.4.1.1.

— The item is a crop-rotate-mirror derived image item, and the source image item of the item is either
a crop-rotate-mirror derived image item or a coded image item conforming to the 'avci' brand as
specified in E.4.1.1.

E.4.1.3

Requirements on readers

The requirements on readers specified in 10.2.2.2 shall be supported.

86

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-12:2022(E)

Readers conforming to the 'avci' 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 'avci' brand as specified in E.4.1.1.

— Theitem is a crop-rotate-mirror derived image item, and the source image item of the item is either
a crop-rotate-mirror derived image item or a coded image item conforming to the 'avci' brand as
specified in E.4.1.1.

Readers conforming to the 'avci' brand are recommended but not required to decode allhl¢vels as
specified by ISO/IEC 14496-10.

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

E£.4.2 AVCimage sequence brands

£.4.2.1 General

[he brand 'avcs' is specified in the following subclauses.

E£.4.2.2 Requirements on files

Files shall include 'msf1' among the compatible brandsyand hence conform to the specificafions in
110.3.1.1. Additionally, files shall comply with the spegifications in E.3. track enabled shall be equal
[0 1 and track_in movie shall be equal to 1 for at least one image sequence track conforming to the
specifications in E.3.

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

avcl' sample entry type, track enabled equalto 1, track in movie equal to 1, and each sample entry
having a data reference index value such'that it is mapped to a pataEntryBox with (entry fl4gs & 1)
pqual to 1, for which avcprofileTndica®ion is equal to 100 and constraint set4 flagisequal fo 1.

NOTE When the 'avcs' brand+issamong the compatible brands, at least one viewable image sequer]ce track
s an AVC image sequence track and‘eontains a bitstream conforming to the Progressive High profile of AVC.

£.4.2.3 Requirements.on'readers
[he requirements onlreaders specified in 10.3.1.2 shall be supported.

Readers for the *&ycs' brand shall be able to display an image sequence track with 'avc1' sample entry
[ype, track .enabled equal to 1 and track in movie equal to 1, for which avcprofileIndicqtion is
pqual to 100-and constraint _set4 flagisequal to 1.

Readers-shall support all values allowed by 7.2.1 for the matrix syntax element of the TrackHepderBox
hnd<{shall conform to the cleanapertureBox of the visual sample entry when displaying an image
séquence track with 'ave1' sample entry.

NOTE This clause and 7.2.1 establish that readers support rotation by 0, 90, 180, and 270 degrees
and mirroring, as controlled by the matrix syntax element, as well as cropping, as controlled by the
CleanApertureBox.

Displaying 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 E.3.3, should be
supported.
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Annex F
(normative)

Advanced coding image MIME type registration

F.1 Qverview

The fil¢ extension and MIME type of a file in this family usually reflect the major brand ih thg
FileTypeBox. When the major brand indicates a brand related to Clause E.4.1 (single image'and imagg
collectipn), the MIME type defined in this annex should be used. When such a brand is‘aycompatiblg
brand, this MIME type may also be used.

The registration below is the MIME type registration as recorded at IANA.

F2 Registration

MIME mg¢dia type name: image

MIME sybtype name: avci
Thils MIME type may be used when the requirements of~%the 'avci' brand specified 1if
sedqtion E.4.1 of ISO/IEC 23008-12 apply (notably wheh“the primary image satisfies thg
requirements of E.4.1.1). (A brand in the file header identifies a specific profile of

a more general format.)

Requirgd parameters: none
Optiondl parameters:

profilgs: Specified by RFC 6381 and its sugCfessors.

codecs Specified by RFC 6381 and itsssuccessors for files conforming to specificationg
der]lived from ISO/IEC 14496-12. Note thiat for AVC, the format of a list item included irf

thg value of the codecs parameter @8 specified in ISO/IEC 14496-15.
itemtyges: As for the MIME type. image/heic

When the item type is a four-character code of a coded image, it may be followed by 3
dof-separated ('.') value,~as specified for the codecs parameter of the ISO base medid
fille format name space, 1w RFC 6381. For the item type 'avcl', the value after the '.

is |the 'avcoti' valpenas specified in ISO/IEC 14496-15.
Encoding consideratiens: as for video/mp4

Securitty considexations: See section 4 of RFC 4337 and section 7 of RFC 6381. Thig
format doeg ot supply integrity or confidentiality protection and so they are applied
exfernal ky=when needed.

Interogerability considerations: Interoperably deployed in reference code available fron
ISqQ, ~davascript code from Nokia Technologies, in open-source in MP4Box and varioug
other implementations.

Published specification: ISO/IEC 23008-12, available as a Publicly Available Standard at
https://standards.iso.org/ittf/PubliclyAvailableStandards/index.html

Applications: Multimedia, Imaging, Pictures

Fragment identifier considerations: Fragment identifiers are specified in Annex L of
ISO/IEC 14496-12, available as a Publicly Available Standard at https://standards.iso.

org/ittf/PubliclyAvailableStandards/index.html

Additional information:

Magic number (s): none
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File extension(s): avci

Macintosh File Type Code(s): None

Intended usage: Common
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Annex G
(normative)

Advanced coding sequence MIME type registration

G.1 Qverview

The file|extension and MIME type of a file deriving from the ISO base media file format usually reflect the
major brand in the FileTypeBox. When the major brand indicates a brand related to Clause E4.2 (imagsg
sequenge), the MIME type defined in this annex should be used. When such a brand is‘aycompatiblg
brand, this MIME type may also be used.

The registration below is the MIME type registration as recorded at IANA.

G.2 Registration
MIME mgdia type name: image
MIME sybtype name: avcs

Thils MIME type may be used when the requirements OfVthe 'avcs' brand specified irf
sedtion E.4.2 of ISO/IEC 23008-12 apply. (A brand “Min the file header identifies 4

spgcific profile of a more general format.)
Requirgd parameters: none

Optiondl parameters:

profilgs: Specified by RFC 6381 and its .§uCcessors.
codecs Specified by RFC 6381 and its.ssuccessors for files conforming to specificationd
derived from ISO/IEC 14496-12 and\derived specifications. Note that for AVC, thd

format of a list item included~4n~ the value of the codecs parameter is specified it
Isd/IEC 14496-15.

Whegn the codecs parametep- s present, the first 1list item should represent a trac
having the handler type/'p¥ct'. Other list items represent other tracks.

Encodinjg considerationsg ‘as for video/mp4

Securitty considerations: See section 4 of RFC 4337 and section 7 of RFC 6381. Thig
foymat does nogNsupply integrity or confidentiality protection and so they are applied

exfjernally whel needed.

Interogerabidity considerations: Interoperably deployed in reference code available fron
ISq, Javascript code from Nokia Technologies, in open-source in MP4Box and varioug

otHexr Implementations.

Published specification: ISO/IEC 23008-12, available as a Publicly Available Standard at
https://standards.iso.org/ittf/PubliclyAvailableStandards/index.html

Applications: Multimedia, Imaging, Pictures

Fragment identifier considerations: Fragment identifiers are specified in Annex L of
ISO/IEC 14496-12, available as a Publicly Available Standard at https://standards.iso.

org/ittf/PubliclyAvailableStandards/index.html

Additional information:
Magic number (s): none

File extension(s): avcs
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Macintosh File Type Code(s): None

Intended usage: Common
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Annex H
(normative)

JPEG in the Image File Format

H.1 Qverview

This anpex derives a format to encapsulate JPEG-coded images, image collections, and image sequénceq
in the Image File Format specified above. JPEG-specific brands for a single image and an image-collectior
are spefified in H.4 and for image sequences in H.5.

H.2 JPEG images and image collections

H.2.1 [Definition
Each JPEG image is stored:

a) either as an item of type 'jpeg' containing a single compressed image item conforming to the
ISQ/IEC 10918-1.

b) or gsanitem labelled as and conforming to the MIME type\' image/jpeg’.
Reader$ that support items of type 'jpeg' shall also support items of MIME type 'image/jpeg’.

NOTE 1| The storage as image items of type 'jpeg’ is;preferred, as meta-data is separated, and JPEG heade}
informafion can be shared. If image items of MIME type " image/jpeg' are used, it is possible to have the samg
coded irthage content in an image item of type 'jpegy present in the file, sharing the storage of both image ang
metadatja by referring to the same data using appropriate item constructors in the item location box.

NOTE 2| This specification does not defirfe a'JPEG-specific MIME type or file extension for HEIF files in which
the prinjary image item is a JPEG image item, since storing of JPEG images within HEIF files is encouraged only
when the Image File Format provides functionality that is not otherwise available.

The corjcatenation of the conténps of the optional JPEG configuration box (the JPEGprefix bytes) with
the exté¢nts of the JPEG image)item shall conform to the specification for a JPEG compressed image a5
defined in ISO/IEC 10918<%} starting with the SOI (start of image) marker and ending with the EOI (end
of imagpe) marker.

NOTE 3| The optignal JPEGPrefix bytes can be used to share quantization and other tables across severa
images.

The redonstructed image of a JPEG image item is the image that results when the JPEG compressed dat4
that is rrot enclosed within any APP marker is decoded.

When an APP1 marker is present in a JPEG image item, it is interpreted as specified in JEITA CP-3451E.

A JPEG image may contain a thumbnail image included within the APP1 marker. Such a thumbnail image
may itself be a valid JPEG image. When a JPEG image item contains a JPEG-coded thumbnail image
included within the APP1 marker, a separate image item should be present in a HEIF file referring only
to the byte range of the thumbnail image included within the APP1 marker, and that separate image
item should be indicated, as specified in Clause 6.4.4, to be a thumbnail image for the JPEG image item.

NOTE4  When a JPEG image item contains a thumbnail image included within the APP1 marker and the

thumbnail image is not JPEG-coded, the byte range included within the APP1 marker does not qualify for a
thumbnail image item that conforms to the 'jpeg' brand.
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H.2.2 JPEG configuration item property

Box type: "jpgC’

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): No

Duantity (per item): Zero or one for an image item of type 'jpeg"’

Fach JPEG image item may have an associated configuration property.

bssential shall be equal to 1 foran 'jpgc' item property associated with an image item of type|' jpeg’.

H.2.3 Syntax

Flass JPEGConfigurationBox extends Box ('JjpgC') {
unsigned int (8) JPEGprefix[];

H.3 JPEG image sequences

H.3.1 General

{lause H.3 and its subclauses specify requirements for all files containing one or more JPE(-coded
mage sequence tracks. When a brand specified<in Clause H.5 is among the compatible brands ¢f a file,
'he requirements specified in Clause H.3 and.its subclauses shall be applied.

['he specifications of Clause 7 and its subclauses apply.

H.3.2 Derivation from ISO/IEC14496-12
[he sample entry of type 'mjpg' shall be used for an image sequence track coded with JPEG.
[he JPEGSampleEntry may iclude a JPEGConfigurationBox as defined above.

[he concatenation of the contents of the optional gpEGConfigurationBox (the JPEGprefix bytgs) with
'he sample data of any one sample in the track shall conform to the specification for a JPEG compressed
mage as defined-in ISO/IEC 10918-1, starting with the SOI (start of image) marker and ending with the
EOI (end of image) marker.

H.4 JPEG-specific still image brand

H.4.1 General

The brand 'jpeg’ is specified in the following subclauses.

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

— The item has type 'jpeg' and conforms to the specifications in H.2, or is coded with MIME type
'image/jpeg' and conforms to that MIME type specification.

— The item is not associated with any other types of essential item properties than 'jpgc', 'irot’,
'clap’', and 'imir'.
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H.4.2 Requirements on files

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

The files conforming to the 'jpeg' brand shall additionally be constrained as follows:

Files including 'jpeg' 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 fulfils one of the
following constraints:

— Th¢item is a coded image item conforming to the ' jpeg' brand as specified in H.4.1, or is coded With
MIME type 'image/jpeg' and conforms to that MIME type specification.

— Thg¢ item is a crop-rotate-mirror derived image item, and the source image item of the item'is eithet
a crop-rotate-mirror derived image item or a coded image item conforming to the 'speg' brand as
spdcified in H.4.1.

H.4.3 |Requirements on readers
The redquirements on readers specified in 10.2.2.2 shall be supported.

Readers conforming to the 'jpeg' brand shall support displaying an item that is either the primary
item orfany item from the alternate group containing the primary iterand fulfils one of the following
constraints:

— Th¢item is a coded image item conforming to the ' jpeg' brand as specified in H.4.1, or is coded with
MIME type 'image/jpeg' and conforms to that MIME type specification.

— Thg¢ item is a crop-rotate-mirror derived image itenijand the source image item of the item is eithet
a crop-rotate-mirror derived image item or a coded image item conforming to the 'jpeg' brand as
spdcified in H.4.1.

H.5 JPEG image sequence brands

H.5.1 |General

The brdnd 'jpgs' is specified in thé following subclauses.

H.5.2 [Requirements on files

Files shall include 'mes£1Y among the compatible brands and hence conform to the specifications ir
10.3.1.1|. Additionallg)-files shall comply with the specifications in H.3. track enabled shall be equal ta
1 and tpack_in_moyte shall be equal to 1 for at least one image sequence track conforming to with the
specifidations_in'{.3.

When the/ypgs' brand is among the compatible brands, there shall be an image sequence track with
'mjpg' 9ample entry type, track enabled equalto 1, track in movie equal to 1, and each sample entry
having a data_reference index value such that it is mapped to a bataEntryBox with (entry flags & 1)
equal to 1.

H.5.3 Requirements on readers

The requirements on readers specified in 10.3.1.2 shall be supported.
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