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Foreword

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

work.
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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
the HEVC-specific brands are applied, the file format can be referred to as the HEVC Image File Format.

The rintermatiomat—Orgamizatiom —for—Stamdardizatiomr—{1SO7—and—intermatiomat—FEtecirotechnical
Compmission (IEC) draw attention to the fact that it is claimed that compliance with thisxdo¢ument may
involve the use of a patent.

ISO 4nd IEC take no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO and IEC that he/she is willing fo)negotiate licences under
reaspnable and non-discriminatory terms and conditions with applicantscthroughout the world. In this
respgct, the statement of the holder of this patent right is registered with|JSO and IEC. Inforjmation may
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 subject
of patent rights other than those in the patent database. ISO.abd IEC shall not be held responsible for
identifying any or all such patent rights.

This|[document is organized as follows:

— C(lause 5 specifies general requirements on files and file readers conforming to thg Image File
Format.

— ([lause 6 specifies the file structures for the storage of a single image and an image collection.
Additionally, general requirements that shall be supported in all files using the Image|File Format
for the storage of a single image oran image collection are specified.

— C(lause 7 specifies the file structures for the storage of image sequences. Additiondlly, general
requirements that shall be supported in all files using the Image File Format for the storage of image
bequences are specified(

— (lause 8 specifies«<the metadata structures for a single image, an image collection{ and image
fequences.

— ([lause 9 specifies enhancements to the ISO base media file format.

— ([lause 10 specifies structural brands for a single image and an image collection, as wgll as image
bequences. Requirements on both files and file readers are specified.

— Annex A specifies the format for storing Exif, XMP, and MPEG-7 metadata in files confofming to the
Image File Format.

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

— 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 vii
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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 plaver operation for progressive refinement and file structures
enabling progressive refinement.

— Annex
sequen

single ilnage and an image collection as well as image sequences. Requirements onboth files an

readerg

— Annex
sequen

single ilnage and an image collection as well as image sequences. Requiféments on both files an

readerg

— Annex]|

L specifies the format for encapsulating VVC-coded images, image collectionsygand i
fes according to the Image File Format. Annex L also specifies VVC-specifi¢ brands

are specified.

M specifies the format for encapsulating EVC-coded images, image cellections, and iy
fes according to the Image File Format. Annex M also specifies(EVC-specific brands

are specified.

| contains considerations on privacy and security relating to the use of the Image File For

nage
for a
] file

nage
for a
] file

mat.

viii
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Information technology — MPEG systems technologies —

Part 12:
Image File Format

1 §$cope

This|document specifies the Image File Format, an interoperable storage format for(a,sin
collgction of images, and sequences of images.

The [format defined in this document is built on tools defined in ISO/IEC 14496-12 and
inteichange, editing, and display of images, as well as the carriage of metadata associated
images. The Image File Format defines structures used to contain metadata;’how to link th

tot

This
Effic
Esse

NOT
1S0/

2

The
cons
undd4

1S0/

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

document also specifies brands for the storage of images and image sequences conforn
iency Video Coding (HEVC), Advanced Video Coding (AVC),.JPEG, Versatile Video Codin
htial Video Coding (EVC).

5 The storage of HEVC, AVC, VVC and EVC vided, sequences is out of scope and is
EC 14496-15.

Normative references

ble image, a

enables the
with those
ht metadata

hing to High
b (VVC) and

provided in

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

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

applies. For

ted references, the latest edition.ofithe referenced document (including any amendmeits) applies.

[EC 10918-1, Information technology — Digital compression and coding of continuous-tone

rt 1: Requirements and guidelines

still images

anced Video

se media file

Carriage of

eferogeneous

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
associated|image item
image item (3.1.18) that is associated with the item property (3.1.28) through the TtemPropertiésBpx

3.1.3
auxiliary ilnage
image (3.1.16) that may not be intended to be displayed but provides supplemental inférmation, su¢h as
transpareng¢y data, complementing a respective master image (3.1.29)

3.14
coded image
coded reprgsentation of an image (3.1.16)

3.1.5
coded image item
item (3.1.27]) whose data is a coded image (3.1.4)

3.1.6
crop-rotat¢-mirror derived image item
derived image item (3.1.8) of type 'iden' that is not @ssociated with any other types of essential|item
properties (B.1.12) than 'irot"', 'clap',and "imir

3.1.7
derived impge
representatfion of an image (3.1.16) as an operation (3.1.33) on other images

3.1.8
derived impge item
item (3.1.27]) whose data is a derived 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 ifnage
item (3.1.14), withnwhich it is associated via item reference, as an operation (3.1.33) on other region
items (3.1.3P)

3.1.10
descriptive item property
item property (3.1.28) that describes rather than transforms the associated item

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
image
one or more arrays of pixels of different colour components described by an image item (3.1.18) or a
sampte

3.1.17
image collection

set of images (3.1.16) stored as items (3.1.27)of a single file according to this document

sequence of coded images (3.1.4) which may-be associated with advisory timing and in which images

image (3.1.16) that is used as an input for the operation (3.1.33) of the derived image item (3|1.8)

inter prediction
prediction-deérived in a manner that is dependent on data elements (e.g. sample value$ or motion
vectprs) ‘ofiimages (3.1.16) other than the current image

3.1.
intra 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 image sequence
sequence of images that is stored as an image sequence track (3.1.22) and is not an auxiliary image (3.1.3)

sequence or

3.1.31
metadata i

item (3.1.27

a thumbraitimage sequernce (3-1-21)

tem
) containing metadata that may for example describe an image item (3.1.18)

Note 1 to enflry: ISO/IEC 14496-12 uses the terms item and metadata item interchangeably'to Tefer to an it

any type. Th
3.1.32

non-essent

item proper

3.1.33
operation

for a derived
image (3.1.]

identified b|
from a set o

3.1.34

s document overrides the metadata item definition of the ISO base media file-fermat.

ial item property
'y (3.1.28) that readers are allowed to ignore

[ image item (3.1.8), manipulation, identified by theitem type, that produces a reconstrt

the item type, that produces the shape, position and size of regions of an image (3.]
regions from input region items (3.1.39).

¢

output imajge

image (3.1.]

[6) that results when the reconstricted image of the image item (3.1.18) is transfor

according t¢ the transformative item properties (3.1.42) of the image item

3.1.35
pre-derive

coded imag4

3.1.36

l coded image
(3.1.4) that has been derived from one or more other images

predictively coded image'item

image item

3.1.37

reconstrud
image (3.1.1

3.1.18) that'has a decoding dependency to one or more other coded image items (3.1.5)

ted image
6)that results when the coded image item (3.1.5) is decoded or when the operation (3.

bm of

cted

B7) from a set of input images (3.1.23). For alderived region item (3.1.9), manipulation,

.16)

med

.33)

of the derived image item (3-1.8J, if any, is applied

3.1.38
reference i

mage

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

© 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) or from
another derived image item that is a source image item for the derived image item

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 item for a
particular derived image item, when the output image of the image item is used as an input image for any derived
image item in the 'dimg'-item-reference-linked chain of derived image items ending at that particular derived
image item, inclusive

sample in the reference track that has the same or, when a sample with the same‘decoding time is not

transformative item property
item|property (3.1.28) that transforms the reconstructed representation of the item contenf

Note|l to entry: A transformative item property may for example sp€ejfy rotation by 90, 180, or 27( degrees of a
recompstructed image of an image item.

3.1.43
unique ID
identifier for either an item, an entity group or a track that fulfils the requirements of the 'nif' brand

Note|l to entry: Requirements on the 'unif' brandare specified in ISO/IEC 14496-12.

3.1.44

visupl context
visual rendering surface such as a screen buffer, which may already contain visual materipl, and onto
whidh an image (3.1.16) can be rendered

3.2 | 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 — —Exchangeabte immage Fite Format (FEITACP-3451)

HDR 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

picture parameter set

supplemental enhancement information
sequence parameter set

Tagged Image File Format

Uniform Resource Name

Universal Character Set Transformation Format — 8-bit

VCL
VPS
VVvC
XML
XMP

4 Overv
This docum
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Extensible Markup Language

Extensible Metadata Platform

jew
ent specifies the following two forms of storage:

age of a single coded image or a collection of coded images, possibly with derived im

'ter case, coded images may be independently coded or may have been coded with
on;

age of image sequences, which can beiindicated to be displayed as a timed sequence
eans, such as a gallery of images, and in which the coded images may be dependent on d
mages in the same sequence.

1se both structures, and. may also use the structures of the ISO base media file for
ingle file to be constructed-to meet a variety of needs (e.g. a single image for printing 3
e image burst that was uSed to synthesize that image).

the single image(support is used for simpler cases, particularly when neither timing
ndency is required. If advisory timing or other tools from the ISO base media file fo
" tracks aremneeded (e.g. sample grouping), then the second approach is needed.

lefined.inorder to specify whatis required to be present in the file, and what reader sup
to decoede under that brand (including support for features that are optional for writ
bcifications may also define brands, which may impose additional constraints on the fil

hges;
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ther
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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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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.

3)

Thpy shall he able to rp(‘ngniw3 and discard baoxes that are not rpqnirpd to bhe anpm‘fpd under the

5.3

Files
docy

NOTE

thosé

5.4
In ad

form

6

6.1

Imag
histd

Clau
imag

specification identified by the brand(s) under which they are operating.

Multi-purpose files

may be identified as compatible with other standards (using brands) than those def
ment.

[

A file identified as compatible with other standards (using brands)icontains the boxes|
standards.

Other boxes
dition to the required boxes (and their required content), other boxes from the ISO bag

at, or other box-structured specifications, may be iicluded as needed.

bingle image and image collection

General

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

ke 6 specifies requirements;for all files using the Image File Format for the storage
e or image collection. When a brand specified in 10.2 is among the compatible brands

ined in this

specified by

e media file

MetaBox for
e items.

of a single
of a file, the

requlirements specified in Clause 6 shall be applied.

6.2

A MetaBox ('mefa™), as specified in ISO/IEC 14496-12, is required at file level. That MetaBox §
the oxes speoified to be mandatorily present by ISO/IEC 14496-12. Additional require
boxe

Derivation from the ISO base media file format

hall contain

ments for the
s contained in the file-level MetaBox are specified in this document. The MetaBox contaFning image
and the metadata items related to the image 1tems for the brands spec1f1ed in this dog

ument shall
htainerBox.
The f11e level MetaBox shall 1dent1fy as 1ts prlmary item an 1tem that isa coded image or a derived image
item. The primary item should be displayed when no other information is available on the preferred
displaying method of the image collection. It is recommended not to have a thumbnail image or an
auxiliary image as a primary item.

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

All three construction methods specified for the 1temLocationBox (by file offset, by offset into 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 the ISO
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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

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:

By using extents, images can be interleaved with each other or other data. This interleave can be used

if the image item contains a coded image, the coded image is decoded and the reconstructed image

isthe o

otherw
applied

The output

if the i
reconst

otherw
of trans

the imdge item and any set of the non-essential transformative item properties of the image

That sd
the 1te
image.

NOTE W

image might
properties.

6.4 Roles

6.4.1 Ger

Images may
the purpossq
how the imz:

In this docujment, the role 6f an image can be indicated with a qualifier, such as hidden, or thumbna

front of the
contains an
image item,

Ttputof the decoding process specified forthe ftent type of the image itermT;

se (the image item is a derived image item), the operation of the derived image‘itg
to the input images of the derived image item to form the reconstructed image:

nage item has no transformative item properties, the output imageJis identical ta
ructed image;

formative item properties is formed from all essential transformative item properti
quence of transformative item properties is applied, in the order of their appearan

hPropertyAssociation for the image item, to the reconstructed image to obtain the ot

hen an image item has non-essential transformative item properties, the pixel values of the o
depend on the reader's capability and/or choice ef applying the non-essential transformative

} of images

eral

be assigned different rgtes or purposes as specified in the following subclauses. The rg
is independent of whether the image is represented by a coded image or a derived imag
ige is coded or transformed (by a transformative item property).

term image(e:g. hidden image or thumbnail image). When referring to an image item
image withra specific role, the role qualifier can precede the term image item (e.g. hi
or thumbnail image item).

Many of the

multiple roles

NOTE

roles’specified below are not mutually exclusive. Consequently, the same image may

m is

mage of an image item is derived from the reconstructed image of the image-item as follows:

the

se (the image item has transformative item properties), the following applies: A sequence

es of
tem.
Ce in
tput

htput
item

le or
e, or

il, in
that
Hden

have

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

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
image item b

ut is never intended to be displayed itself.

The primary item shall not be a hidden image item.

A hidden image item can be, for example, an image item that is used as an input image for a derived
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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

o a smaller-resolution representation of a master image. The thumbnail image and
the master image are linked using a reference type 'thmb' from the thumbnail imagerto| the master
image. A thumbnail image shall not be linked to another thumbnail image withthe |thmb' item
referfence.

6.4.3 Auxiliary images

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

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

6.4.6 Master images

A master image is an image that is not an auxiliary image or a thumbnail image. Auxiliary|images and
thumbnail images are associated with master images through item references. A master imdge typically
represents a full-resolution displayable image, whereas a thumbnail image is a smallef-resolution
representation of the master image and only intended to be displayed on specific occasjons and an
auxiliary image is typically not intended to‘be displayed.

6.4.7 Pre-derived coded images

If a ¢oded image has been derited from others — for example, a composite HDR image dprived from
expdsure-bracketed individual images — then it shall be linked to those images by item references of
type| 'base' from the coded image to all images it derives from. An image item including a |'base' item
refefence is referred te.as a pre-derived coded image.

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

6.4.8 Multi-layer images

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

It is 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.
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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 might not be presented as is but might undergo further transformation (for example cropping) before

actually being presented.

Some codin
In such casg
image item
item.

6.4.9 Pre
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An example
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and cover ix
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Any safy
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b formats allow the use of decoded images of another bitstream as references for predid
s there shall be an item reference of type 'expb1' from a scalably coded imagesitem t
that is first decoded and then used as reference in the decoding of the scalablyycoded ir

dictively coded image items

coded image items have a decoding dependency to one or more other coded image if]
for such an image item could be a P frame stored as an image item in a burst entity g
P... structure, with the P frames dependent only on the preceding I frames.

D have predictively coded image items has certain benéfits especially in content re-ed
hage selection:

equences can be converted to image items withdiotranscoding.

hple of an image sequence track can be selected as a cover image. The cover image doe
be intra-coded.

that do not have a video or image encoder are capable of updating the cover image of

efficiency is further achieved'by re-using the predictively coded picture rather tha
gitasIframe and storing as:an additional image item. Moreover, image quality degradi
voided.

ding might not be_dllowed or preferred by the copyright owner. Predictively coded i
oid the need of ne*¢ncoding of any image from an image sequence track.

coded imagéitems are linked to the coded image items they directly and indirectly de
references)of type 'pred'. The list of referenced items in item references of type 'p
Le the decoding order. When concatenated, the encoded media data of items with ite

pythe’item with item 1D equal to from item 1D shall form a bitstream that conforms t

decoder con

tion.
the
nage

ems.
roup

liting

5 not

h file

N re-
ition

nage

bend
red’'
m ID

item 1D for all values of 5 from 0 to reference count — 1, inclusive, in increasing order of

b the

fistiration item property of the predictively coded image item

In order to decode the predictively coded image item, there shall be no other decoding dependencies
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 Imag

e 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
properties with an item.

Write hould nae the descrintive nrone erties in the

ence associating properties with an item.

Desdriptive properties are non-essential, unless stated otherwise in their specification:

NOTE Each property descriptor definition below specifies whether the property.is mandatoryj i.e. whether
the property is required to be present in the file. Note that when a property is mandatory, it might|or might not
be egsential.

When unique IDs are used, an item 1D value in the ItemPropertyaAssociationBox is resolved to an item
identifier whenever the embedding MetaBox contains an item with such identifier, and is refolved to an
entitly group identifier otherwise.

Properties may be associated with an entity group, but only when explicitly stated in their specification.
In sych case, properties apply to the entity group as a wholg;"and not individually to each eptity within
the group.

6.5.2 Decoder configuration and initialization

Box fype: Specified by themapping of the image coding format to this dofument
Property type: Descriptiveditem property

Contlainer: TtemProgertyContainerBox

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

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

Decqder configdration properties are essential, since they are required to initialize decodefs.

6.5.3 ,Image spatial extents

6.5.3.1 Definition

Box type: 'ispe’

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

Quantity (per item): One

© ISO/IEC 2022 - All rights reserved 11


https://iecnorm.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-12:2022(E)

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)

extends ItemFullProperty('ispe', version = 0,
unsigned int (32)
unsigned int (32)

class ImageSpatialExtentsProperty

flags 0) {

image width;
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 reconstrijicted
image. As a consequence, the width and height of the reconstructed image depénd on the presenc¢ and
content pf such properties.

6.5.4 Pixel aspect ratio

6.5.4.1 Definition

Box type: 'pasp’

Property type: Descriptive item property:

Container: ItemPropertyContainerBox

Mandatory [per item): No

Quantity (ppr item): At most one

When no pikel aspect ratio 'pasp' déseriptive item property is associated with an image item, redders

shall infer plixel aspect ratio 1:1 to apply for the image item.

6.5.4.2 Syntax

The pixel aspectratio 'pasp' descriptive item property has the same syntax as the PixelaspectRatiloBox

as defined ip ISO/IEG.14496-12.

6.5.4.3 Semantics

The semantics of the syntax elements within the pixel aspect ratio 'pasp' UESCriptive item property

are the 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
12 © ISO/IEC 2022 - All rights reserved
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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:

— Whengeneratinganimageitemfromthe contentofavisualtrack,theorderofcolourinformationBoxes

hal fhﬂ A 1. ul I E= (‘]’\n“]f" ]’\Cl Y\V‘ﬂ(‘ﬂ"‘Yﬂf" ;Y\ fl’\ﬂ == . £ 2 Fe o] rﬂ(‘ Simi]arl
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6.5.6 Pixel information

6.5.6.1 Definition

vhen creating a visual track from an image item, the order of boxes should be preserved.

e in a visual track, the order of boxes may be important per ISO/IEC 14496-12, in this specification,
rder is not relevant. Colour information with different values of colour (type are iptended for
rent purposes. Colour information with a value of colour type setto 'nclzx¥is intendef to be used
pme processing such as colour conversion or image derivation, while cdlour information carrying
C profile is intended to be used for processes such as display matching-A’s in ISO/IEC 14496-12, ICC
les may be provided in two properties under the codes 'prof' and 'w1cc' to provide ynrestricted
restricted ICC profiles respectively.

.2 Syntax

colour information ‘'colr' descriptive item  property has the same syntpx as the
urInformationBoandeﬁnedinISO/Hﬂ:14496-12.

.3  Semantics

semantics of the syntax elements withifiycolour information 'colr' descriptive item property
the same as those specified for the 'syntax elements of colourInformationBox as| defined in
[EC 14496-12.

Box fype: 'pixi’

Property type: Descriptive item property
Contlainer: ItemPropertyContainerBox
Manfatary(per item): No

Quantity{peritem): Atmostonre

The PixelInformationProperty descriptive item property indicates the number and bit depth of colour
components in the reconstructed image of the associated image item.

6.5.6.2 Syntax

alig
exte
u
f

}

ned(8) class PixelInformationProperty
nds ItemFullProperty('pixi', version = 0, flags = 0) {
nsigned int (8) num channels;
or (i=0; i<num channels; i++) {
unsigned int(8) bits per channel;
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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 typpe: Descriptive item property
Container: ItemPropertyContainerBox
Mandatory [per item): Yes, if the item has a 'tbas' item reference to another image item.
Quantity (ppr item): At most one
The RelatifveLocationProperty descriptive item property is usedCto”describe the horizontal| and
vertical posjition of the reconstructed image of the associated image item relative to the reconstrycted
image of the related image item identified through the 'tbas' itém reference as specified below| The
pixel sampling of the associated image item shall be identicalto-that of the related image item angl the
sampling gifids of the associated image item and the relatedinfage item shall be aligned (i.e. not have a
sub-pixel offfset). Consequently, one pixel in the associatedimage item collocates to exactly one pixel in
the related jmage item. The related image item shall bé\identified by an item reference of type 'tppas"
from the asfociated image item to the related imageditem.
6.5.7.2 Syntax
aligned(8)|class RelativelocationPropéuty
extends Ite¢mFullProperty('rloc', vetsion = 0, flags = 0)
{
unsigne@l int(32) horizontal (ofyfset;
unsignefl int (32) vertical offset;
}
6.5.7.3 Se¢mantics
horizontal|offset specifies the horizontal offset in pixels of the left-most pixel column of the
reconsfiructed image of the associated image item in the reconstructed image of the related
image ifem. Theleft-most pixel column of the reconstructed image of the related image item has a
horizortal offset equal to 0.
vertical offset Specities the verticatoffsetinm pixets of the top-most pixet Tow of the Teconstructed

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
14
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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.

6.5.8.2 Syntax

aligphed(8) class AuxiliaryTypeProperty

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

sfcring aux_ type;

template unsigned int (8) aux subtypel[];

// until the end of the box, the semantics depend on the aux type value

}
6.5.8.3 Semantics

aux_|type: A null-terminated UTF-8 character string of the Unifopm-Resource Name (URN) used to
dentify the type of the associated auxiliary image item.

aux_|subtype: Zero or more bytes until the end of the box. The’Semantics of these bytes depend on the
Ualue of aux_ type.

6.5.9 Clean aperture

6.5.9.1 Definition

Box fype: ‘clap’

Progerty type: Transforhiative item property
Contlainer: ItepPropertyContainerBox
Manfatory (per item): No

Quantity (per item): At most one

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

6.5.9.2 Syntax

The flean dperture 'clap' transformative item property has the same syntax as the cleandpertureBox
as dé¢fitted in [SO/IEC 14496-12.

6.5.9.3 Semantics

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 ty
Container:
Mandatory

Quantity (p

The image
associated i

pe: Transformative item property
ItemPropertyContainerBox
(per item): No
er item): At most one
rotation 'irot' transformative item property rotates the reconstructed image of the

mage item in anti-clockwise direction in units of 90 degrees.

6.5.10.2 Sy

aligned(8)
extends It
unsigne
unsigne

}
6.5.10.3 Sc

angle ¥90 §
6.5.11 Lay
6.5.11.1 D
Box type:

Property tyj
Container:

Mandatory

Quantity (p

mtax
class ImageRotation
bmProperty ('irot') |
int (6) reserved = 0;
int (2) angle;
bmantics
pecifies the angle (in anti-clockwise direction) in units of degrees.
er selection
pfinition
'lsel’
pe: Descriptive item property
ItemPropertyContainerBox
[per item): No
er item): Zero or one

If the decodling of a multi-layer image item results into more than one reconstructed image, the ' 1

item proper
associated ¥

essential §

The '1sel"’
item proper

This prope

ty shall be associated with the image item. Otherwise, the '1se1' item property shall n
vith an image item?

hall be equalto~¥ for an '1sel' item property.

tem property, if any, shall precede, in the item property association order, all transform
ties.

Ity/1S" used to select which of the reconstructed images is described by subseq

sel’

bt be

htive

uent

ative

descriptive

iafavaa) nrnnari—uac 1n thao itam nranartyu nccaciatinn ardaor and maninnlatod hy trancfarn
;;;;;; PT A~ 3 e pr o p ety oSOt O o o poaiatea Oy eSOt

item properties, if any, to generate an output image of the image item.

6.5.11.2 Syntax

aligned(8)

extends ItemProperty (
unsigned int (16)

}

class LayerSelectorProperty
'1sel') {
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

16
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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
Contlainer: ItemPropertyContainerBox
Manfatory (per item): No

Quantity (per item): Zero or one

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

6.5.12.2 Syntax
alighed (8) class ImageMirror
extehds ItemProperty('imir') {

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

6.5.12.3 Semantics

axis|specifies how the mirroring is performed0 indicates that the top and bottom parts ¢f the image
hre exchanged (i.e. the mirroring is vertical); 1 specifies that the left and right parts ar¢ exchanged
i.e. the mirroring is horizontal).

NOTE In Exif, orientation tagycan be used to signal mirroring operations. Exif orientation tag 4
Corresponds to axis = 0 of TmageMi rror, and Exif orientation tag 2 corresponds to axis = 1 acfordingly.

6.5.13 Image scaling

6.5.13.1 Definition

Box fype: 'iscl!

Property type: Transformative item property
Contlaifer: 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
extends It¢mFullProperty('iscl', version = 0, flags = 0) {
unsigne@l int (16) target width numerator;

unsignefl int (16) target width denominator;
unsigne@l int (16) target height numerator;
unsigne@l int (16) target height denominator;

}
6.5.13.3 Semantics

target widfh numerator specifies the numerator of the scaling ratio fdr the resized image i} the
horizontal dimension. The value 0 shall not be used.

target widfh denominator specifies the denominator of the scaling.ratio for the resized image if the
horizontal dimension. The value 0 shall not be used.

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

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

6.5.14 Corltent light level

6.5.14.1 Definition

Box type: 'clliQ

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

Quantity (ppr item): At most one

The contenttighttevetitenmproperty provides informatiomabout the tight tevetimthe comtent:

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

Quantity (per item): At most one

This|property provides information about the colour primaries, white point, and mastering luminance
in thie content.

6.5.15.2 Syntax

This| property has the same syntax as the MasteringbDisplayCofourvolumeBox as |defined in
ISO/JEC 14496-12.

6.5.15.3 Semantics

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

6.5.16 Content colour volume

6.5.16.1 Definition

Box fype: feelv!

Property type: Descriptive item property
Contliner: JtemPropertyContainerBox
Manfatory (per item): No

Quantity (per item): At most one

This|property-describes the colour volume characteristics of the associated pictures.

6.5.16,2\ Syntax

This property has the same syntax as the ContentColourvVolumeBox as defined in [SO/TEC 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:

Container:

Mandatory (per item):

Quantity (per item):

Descriptive item property

ItemPropertyContainerBox

Yes, for a predictively coded image item. No, otherwise.

At most one

The RequiredReferenceTypesProperty descriptive item property lists the item reference types that a
reader shall understand and process to decode the associated image item. The respective essential flag
shall be equal to 1 in TtemPropertyAssociationBox.

NOTE In]

6.5.17.2 Sy

aligned (8)
extends It
unsigne
for (i=
unsi
}
}

6.5.17.3 Sq¢

reference
process

reference
associa

6.5.18 Cre
6.5.18.1 D

Box type:
Property ty
Container:

Mandatory

Quantity (p

The creati

the absence of this property, required reference types are not explicitly listed, but can stillexil

mtax

class RequiredReferenceTypesProperty

bmEFullProperty ('rref', version = 0, flags
int (8) reference type count;

; i< reference type count; i++)

ned int (32) reference typel[i];

0) {
{

Pmantics

Lvpe count indicates the number of reference types that are required to understand
to decode the associated image item.

Fvpe [1] indicates a reference type that is required to understand and process to decod

fed image item.
ation time information
efinition
gaa
pe: Descriptive item property

ItemPropertyContainerBox

[per associated’item_ID): No

er associated item_ID): At most one

nTinmeProperty documents the creation time of the associated item or group of entities.

and

b the

6.5.18.2 Syntax

aligned(8)

extends ItemFullProperty('crtt', version
unsigned int (64)

}

class CreationTimeProperty

= 0, flags = 0) {

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).

20
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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

Mandatory (per associated item ID): No

Quantity (per associated item_ID): At most one

The ModificationTimeProperty documents the last modification time of the associated it¢gm or group
of entities.

6.5.19.2 Syntax

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

}
6.5.19.3 Semantics

modiffication time is an integer that declares the most<decent time the item or group of entities was
modified (in microseconds since midnight, Jan. 11904, in UTC time).

6.5.20 User description

6.5.20.1 Definition

Box fype: 'udes’
Property type: Descriptive item property
Contlainer: ItemPropertyContainerBox

Manfatory (per associated item_ID): No
Quantity (per assaciated item_ID): Zero or more

The pserpeskrliptionProperty permits the association of item(s) or entity group(s) with a yser-defined
nameg, description and tags; there may be multiple such properties, which shall have differgnt language
codes.

When several instances of UserDescriptionProperty are associated with the same item or entity group,
they represent alternatives possibly expressed in different languages and a reader should choose the
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 1

ang 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
item or group of entities. If not present (an empty string is supplied) no description is provided.

tagsisa null-terminated UTF-8 character string containing comma-separated user-defined tagsde

to the if

6.5.21 Acc

6.5.21.1 D

Box Type:
Property Ty
Container:
Mandatory

Quantity (p

The Access
if the image|

is represenfled by a language tag string compliantwith IETF RFC 5646.

When seve
represent a
appropriate
the same ite

6.5.21.2 Sy

aligned(8)
extends It
utf8str
utf8str
}

6.5.21.3 S¢

em(s). If not present (an empty string is supplied) no tags is provided.
essibility text
pfinition
raltt!
pe: Descriptive item property

ItemPropertyContainerBox

(per an item): No

Pr an item): Zero or more

bilityTextProperty contains a string suitable to be used as an alternate text for an i
cannot be displayed, similarly to alt text.in HTML. The language used by the alternate

Fal instances of AccessibilityTextProperty are associated with the same item,
ternatives possibly expressediin different languages and a reader should choose the
. At most one AccessibilityTextProperty with the same a1t lang value should app
m.

mtax

class AccessioilityTextProperty
bmFullPropésty ('altt', version = 0,
Ing alt _tlext;

ing alt\lang;

flags 0) {

Pmantics

ated

nage
text

they
most
ly to

alt text is a character string suitable to be used as an alternate text for an image if the image cannot
be displayed, similarly to alt text in HTML.

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 Aut

o Exposure Information

6.5.22.1 Definition

Box type:

22

'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
item relatively to the camera settings.

It is psed-to-speeify-the-properties-ofanimage-temincludedan—eerr—entity-group-asspecified in

6.8.69.

6.5.22.2 Syntax

alighed (8) class AutoExposureProperty

extehds ItemFullProperty('aebr', version = 0, flags = 0) {
int (8) exposure step;

nt (8) exposure numerator;

-

6.5.22.3 Semantics

expopure step iS an integer value that specifies the increment steps used during the exposure
bracketing. When equals to 1, a full stop increment is used, when equals to 2, a half stop increment
s used, when equals to 3, a third stop increment s used, and when equals to 4, a quarter stop
ncrement is used. Other values are reserved.

expofsure numerator iS an integer value specifying the exposure numerator used to cpmpute the
exposure value stop of the item.

The exposure value variation of the associated image item compared to the camera settings s expressed
as a humber of stops, and is Computed asexposure numerator/exposure step.

6.5.23 White balance information

6.5.23.1 Definition

Box type: "wbbr'

Progerty type: Descriptive item property
Contlainer: ItemPropertyContainerBox
Manfatdry (per item): No

Quarrtity {periterm): AtTOStOIE

The 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 Focpsinformation

6.5.24.1 Definition

Box type: 'fobr!

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

Quantity (ppr item): At most one

The focus dpscriptive item property defines the focus variation<of the associated image item relatjvely
to the camefa settings.

It is used td specify the properties of an image item included in an 'fobr' entity group as specifigd in
6.8.6.

6.5.24.2 Syntax

aligned(8)|class FocusProperty

extends It¢mFullProperty('fobr', versien = 0, flags = 0) {
unsigne@l int (16) focus distance wmumerator;
unsignefl int (16) focus_ distansg~denominator;

}
6.5.24.3 Se¢mantics
The focus distance is expressed in meter as the ratio of focus distance numeratorand focus distance

denominatot. Focus at dnfinity is expressed as division by zero, i.e. focus distance denominatpr is
equal to 0 ahd focus_@istance 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.
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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;

}
6.5.25.3 Semantics

flash exposure numerator and flash exposure denominator are integers representing the flash
expdsure value of the sample expressed in a number of f-stops as the ratio of f1ash exgostird numerator
and flash exposure denominator.

6.5.26 Depth of field information

6.5.26.1 Definition

Box type: 'dobr!

Property type: Descriptive item property
Contlainer: ItemPropertyContainerBQg
Manfatory (per item): No

Quantity (per item): At most one

The fepth of field descriptive item propertydefines the depth of field variation of the assodiated image
item|relatively to the camera settings. Itis'expressed as an aperture change.

It is used to specify the propertiesof an image item included in a 'dobr' entity group as [specified in
6.8.9.

6.5.26.2 Syntax

alighed(8) class Depth®fFieldProperty

extenhds ItemFullPpoperty('dobr', version = 0, flags = 0) {
int (8) f stop humerator;

ipt (8) f step\'denominator;

}
6.5.26.3 Semantics

The gdepth of field variation is expressed as an aperture change in a number of stops, and {s computed
as 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

aligned(8) class PanoramaProperty
extends ItemFullProperty('pano', version = 0, flags = 0) {
unsigne’ iut\S, yauuLama_\.lichtiuu,
if (panprama direction >= 4 && panorama direction <= 5) { // grid
unsi¢gned int (8) rows minus one;
unsi¢gned int(8) columns minus one;

}
6.5.27.3 S¢mantics

panorama_dfrection is an unsigned integer signalling the type of panoramaf‘used and the scanning
order of input images in the panorama:

— 0: lpft-to-right horizontal panorama
— 1:ight-to-left horizontal panorama
— 2: Hottom-to-top vertical panorama
— 3:tpp-to-bottom vertical panorama

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

— 5: grid panorama in continuous ordersite. starting from the top-left corner, the first rqw is
organised from left-to-right, then the\second row is organised from right-to-left, the third row
is grganised from left-to-right andso on.

other vilues are undefined.
rows_minus|one is an unsigned integer that specifies the number of rows in the grid minus one.

columns mipus one is an unsighed integer that specifies the number of columns in the grid minus g¢ne.

6.5.28 Sub-sample information

Box type: '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 subsampleInformationBox 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.
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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

6.5.29 Target output layer set

6.5.29.1 Definition

Box type: ‘tols!

Property type: Descriptive item property

Contlainer: ItemPropertyContainerBox

Manfatory (per item): No, unless otherwise specified by the.coding format
Quantity (per item): Zero or one for a coded image itent

TargetOlsProperty provides the output layer set index to be used as input for the decoding process of
the gssociated coded image item.

essential shall be equal to1fora TargetOlsPropedtLy.

6.5.29.2 Syntax

alighed (8) class TargetOlsProperty
extends ItemFullProperty('tols', wvegsion = 0, flags = 0){
uphsigned int (16) target ols idx3;

6.5.29.3 Semantics

target ols idx is the output layer set index to be provided to the decoding process. The §emantics of
farget ols idx are-Specific to the coding format of the image item and are therefore| defined for
pach coding format’that requires its use.

6.5.30 Wipe transition effect

6.5.30.1/ Definition

1 : ]

Box type: P

Property 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 1 illy

strates three wipe transition effects from an image A to an image B:
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Figure 1 — Examples of wipe transition effects

mtax

class WipeTransitienEffectProperty
bmEFullProperty ((wipe', version=0, flags=0)
int (8) tran§ifion direction;

{

Pmantics

| di festion identifies the transition direction to apply. It takes one of the following valu

fro

op
50
the

es:

‘n-lnﬂ'; Fn]ln\/\ling avertical mnving hmlndary

28

from-right; following a vertical moving boundary:.
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.

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-1

Other values are reserved.

6.5.31 Zoom transition effect

6.5.31.1 Definition

2:2022(E)

Box type: 'zoom!

Property type: Transformative item property

Contai”ic‘f. ITtemPropert ContainerBao

Manfatory (per item): No

Quantity (per item): At most one

The [zoomTransitionEffectProperty documents a suggested zoom transitigh 'effect to apply between

the d

A zopm transition effect consists in a new image that replaces anotherby zoom-in or zoom-
middle of the preceding image with a special shape transition shaxer

NOT

This
tran

Whe

imag

6.5.3

alig
exte
yl
Yl

6.5.3

tran|

tran

isplay of two consecutive items of a slideshow entity group.

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

item property shall be associated with the first of ¢he two consecutive items invq
Sition.

n present for an image item, this item property-shall be the last signalled item prop
e item.

1.2 Syntax

ned (8) class ZoomTransitionEffeétProperty

nds ItemFullProperty('zoom', ¥ersion=0, flags=0) {
nsigned int(l) transition direction;

nsigned int (7) transitiomlshape;

1.3 Semantics

sition directionidentifies the transition direction to apply. It takes one of the follow
D): in; (zoomtin using the shape defined by transition shape)

[: out;((zoom-out using the shape defined by transition shape)

sizion shape identifies the transition shape to apply. It takes one of the following valu

ut from the

Ived in the

erty for the

ng values:

S

A 4o 1
U. rciidiiguldr,

1: circle;

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:
Property ty
Container:

Mandatory

'fade'

pe: Transformative item property

ItemPropertyContainerBox

per item): No

Quantity (p

The FadeTr4
display of tv

A fade trans
to a white d
image, or by

NOTE T

This item f
transition.

When presg
image item.

6.5.32.2 Sy

aligned(8)
extends It
unsigne

}
6.5.32.3 Sq¢

transition

0: thr
1: thr
2: dis

Otherv

er item): At most one

nsitionEffectProperty documents a suggested fade transition effect to applybetwee
vo consecutive items of a slideshow entity group.

ition effect consists in an image that replaces another by either first gradually transitio
r black image and then gradually transitioning from this white or/black image to the
gradually fading in while the other image is gradually fading out:

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

roperty shall be associated with the first of the two eonsecutive items involved iy

nt for an image item, this item property shall b€ the last signalled item property fo

mtax

class FadeTransitionEffectProperty
bmFullProperty ('fade', version=@3*flags=0)
int (8) transition direction;

{

tmantics

| direction identifies thetype of transition. It takes one of the following values:
bugh-white; the transition is through a white image.

bugh-black; the transition is through a black image.

solve; the-ttansition is a mutual fading in and out.

hlues are reserved.

n the

ning

new

the

- the

6.5.33 Spl

ttransition eriect

6.5.33.1 Definition

Box type:
Property ty

Container:

Mandatory (per item):

Quantity (per item):

30

'splt’

pe: Transformative item property
ItemPropertyContainerBox

No

At most one
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The splitTransitionEffectProperty documents a suggested split transition effect to apply between
the display of two consecutive items of a slideshow entity group.

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 the 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
from inside toward the outside revealing the second image.

NOTE ThepreciseTendering process 15 detiberatety teft to the ptayer imptenmentation:

This| item property shall be associated with the first of the two consecutive items~invglved in the
trangition.

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

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

i
|
i —> l B
| | N R [ 1
| |
A B I A A T

| | i et e 1
| |

- | B
i i
| |

a)|following a vertical-out, where image A b) following a horizontal-in, where image B
is split vertically and moved out is split horizontally and movefd in

Figure 2 — Examples of split transition effects

6.5.33.2 Syntax

aligphed(8) class\SplitTransitionEffectProperty
extehds ItemRPUlYiProperty('splt', version=0, flags=0) {
unsigned it (8) transition direction;

}
6.5.33¢3 “Semantics

transition direction identifies the transitioning direction to apply. It takes one of the following
values:

0: vertical-in;

1: vertical-out;

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

Other values are reserved.

© ISO/IEC 2022 - All rights reserved 31


https://iecnorm.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-12:2022(E)

6.5.34 Suggested transition period

6.5.34.1 Definition

Box type: 'stpe'’

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

Quantity (pgr item): At most one

The suggesfedTransitionPeriodProperty documents the suggested transition effect duration (from
the start td the end of the transition) to apply between the display of two consecutive items|of a
slideshow eptity group.

This item groperty shall be associated with the first of the two consecutive,items involved i1 the
transition.

6.5.34.2 Syntax

aligned(8)|class SuggestedTransitionPeriodProperty
extends Ite¢mFullProperty('stpe', version=0, flags=0) {
unsigne@l int(8) transition period;

}
6.5.34.3 Semantics

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

6.5.35 Suggested time display duration

6.5.35.1 Definition

Box type: 'ssld!

Property typpe: Descriptive item property
Container: ItemPropertyContainerBox
Mandatory [per asseciated item_ID): No

Quantity (pgréassociated item_ID): At most one

The suggestedTimeDisplayDurationProperty documents the suggested time display duration to apply
to an image item of a slideshow 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, flags=0) {
unsigned int (16) duration;

}

6.5.35.3 Semantics

2:2022(E)

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

6.5.36 Ambient viewing environment

6.5.36.1 Definition

Box fype: 'amve'

Progerty type: Descriptive item property

Contlainer: ItemPropertyContainerBox

Manfatory (per item): No

Quantity (per item): At most one

This| property provides information about the chardcteristics of the nominal ambie

envi

6.5.3

This
1SO/

6.5.3

The
synt

6.6

6.6.1

An it
item
as de

Fonment for the display of the associated content;

6.2 Syntax

property has the same syntax, a5 the AmbientViewingEnvironmentBox as
[EC 14496-12.

6.3 Semantics

bx elements of AmbientViéwingEnvironmentBox as defined in ISO/IEC 14496-12.
Derived images and derived image items

General

em issa~derived image item, when it includes a 'dimg' item reference to one or more
5, which are inputs to the derivation. The reconstructed image of a derived image item

nt viewing

defined in

semantics of the syntax élements within this property are the same as those specified for the

bther image
is obtained

bseribed in 6.3. The exact operation performed to obtain the reconstructed image is i

Hentified by

the item type of the item. The image items used as input to a derived image item are output images of

othe

r image items, which may be coded image items or derived image items.

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 itpage item of the item type value 'iden' (identity transformation) may be used wher] it is
desired to yse transformative properties to derive an image item. The derived image item shall have
no item body (i.e. no extents), and reference count for the 'dimg' item reference of a 'iden* detived
image item fhall be equal to 1.
NOTE 1 A derived image item of type 'iden' has an empty item body, and the output imiage is the resplt of
applying thetransformative item properties associated with this derived image item.
NOTE2  Alderived image oftype 'iden' can be used, for example, when it is desirable'to have both the original
version of a qoded image item and a cropped version of the same coded image item’(0btained through the 'diap"
transformative item property) as non-hidden image items.
6.6.2.2 Image overlay derivation
6.6.2.2.1 Pefinition
An item with an item type value of 'iovl' defines a derived image item by overlaying one or fnore
input imaggs in a given layering order within a larger canvas. The input images are listed in the drder
they are layered, i.e. the bottom-most input image.first and the top-most input image last, i} the
SingleItemfypeReferenceBox 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 ¢f the
image overlaly item might need to be rewritteny
6.6.2.2.2 Syntax
aligned(8)|class ImageOverlay f

unsigne@ int (8) version. =20;

unsignefl int(8) flagss

for (3=P; 3<4; J++)_ ¥

unsi¢gned int (le)\'Canvas fill value;

}

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

unsignel int (FieldLength) output width;

unsigne@l i1t (FieldLength) output height;

for (i=bs—s<xefexen SRk

signed int(FieldLeHgth) horizontal offset;
signed int (FieldLength) vertical offset;

}
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 col

or 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 re
the canvas.

reference count iS obtained from the singleItemTypeReferenceBox of type 'dimg' where
demntified by the Trom 1tem D fietd:

zontal offset, vertical offset: Specifies the offset, from the top-left corner(ofith
Wwhich the input image is located. Pixel locations with a negative offset value are not
he reconstructed image. Horizontal pixel locations greater than or equal tovottput w]
ncluded in the reconstructed image. Vertical pixel locations greater than ap-€qual to out
hre not included in the reconstructed image.

hori

6.6.2.3 Image grid derivation

6.6.2.3.1 Definition

An ifem with an item type value of 'grid' defines a derived.image item whose reconstruc
fornjed from one or more input images in a given grid order-within a larger canvas.

The
Sing
In tH
imag
valu
heig
reco
and

leTtemTypeReferenceBox Of type 'dimg' for this derived image item within the Ttemre
e SingleTtemTypeReferenceBox Of type 'diwng’', the value of from item 1D identifies
e item of type 'grid', the value of refétence count shall be equal to rows*colun
bs of to item 1D identify the input images. All input images shall have exactly the sam
ht; call those tile width and tileyheight. The tiled input images shall completely
hstructed image grid canvas, wheke tile width*columns is greater than or equal to ot
Lile height*rows is greater than or equal to output height.

The |reconstructed image is~formed by tiling the input images into a grid with a co
(potentially excluding the tight-most column) equal to tile width and a row height
excliding the bottom-mestrow) equal to tile height, without gap or overlap, and then t
the right and the bottonyrto the indicated output width and output height.

NOT
them
deriy
crop

1 If the desired input images are not of a consistent size, then derived image items that
, as needed)to’ make them consistent, can be used; other specifications can, however, rest
ed image items are permissible as input to the image grid derived image item. This docum)
bing in6:5-8 and scaling in 6.5.13.

NOT

ferred to as

this item is

e canvas, to
included in
|l dth are not
put height

red image is

input images are inserted in row-major order,”top-row first, left to right, in the order of

IferenceBox.
the derived
ns, and the
e width and
“cover” the
tput width

umn width
(potentially
rimming on

scale or crop
rict whether
ent specifies

pntent of the

2 When removing an item that is marked as an input image of an image grid item, the c

i ikt P PN 344
S1 o e gt et Dt TeWTTTTCIT

imag

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, no
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
which the input images are placed. The image area of the reconstructed image is referred to as the
canvas.

| one, columns minus one: Specify the number of rows of input images, and the humber

images per row. The value is one less than the number of rows or columns respectively.
hages populate the top row first, followed by the second and following, in the order oflitem
Ces.

rows minus
of inpu
Input in
referen

6.7 Image metadata

The metaddta that describes an image is formed as the union of the items thatrefer from the metddata

item to the Image item using the 'cdsc' (content describes) item reference.

NOTE A
and then eac

union is used so that common metadata (e.g. camera owner, medel, and so on) can be stored
h image can also have image-specific metadata.

once,

files
hatic

Clause 8 s]
conforming
languages i}

pecifies file format structures related to storifig*metadata describing images in
to the Image File Format, and Annex A specifies'how to store metadata of certain schern
1 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 'dqiv’' entity group
ition
hose.
tion,

Itis useful ih some situations to be able to say that a given untimed image relates to a particular pos
in the timeline of a track. An entity group of type 'eqiv' (equivalence) can be used for this purj
Equivalent {mages are visually substitutable, but possibly coded differently (e.g. different resolu

compressio
tracks as sp

The semant
‘equivalent’

h, etc.). This differs from the 'aitr' entity group in that it applies to selected imag
ecified below,not whole tracks.

ics of the Jegiv' entity group are that all the items included in an 'eqiv' entity grouj
and-that the tracks in the same 'eqiv' entity group include selected samples, as sped

PS in

b are
ified

below, that aré/equivalent’ to the items.

If there are multiple visual tracks, each in a different entity group (providing image bursts associated
with different images) and those visual tracks each have other associated tracks (e.g. audio), then the
'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

field of the sample group description entry indicates the difference of the particular time related to the
lmage ifom(c) and the comnasition time - of the camnle accaciated with thao Samr\]e group descrlptlon

TCC IO oot It C O P OO Tt IO CIiiTec O CIrc OO IIpre oo o croce o vV rerr oIt TITpPT

entry. The following notation is used:

C: the composition time of the associated sample,
D: time offset
W:timescale_multiplien

The |dentified time, in the media timescale of the track, for the image-item(s) of the associpted 'eqiv’
entify group is

T=C+0/(M/256)

6.8.1.2.2 Syntax

clasfs VisualEquivalenceEntry () extends VisualSampleGroupEntry ('eqgiv')

0

igned int (16) time offset;
nsigned int (16) timescale multipliery

o

6.8.1.2.3 Semantics

time| offset specifies the differenceof the time related to the image item(s) in the associpted 'eqiv’
entity group and the compaosition time of the sample associated with the sample group|description
entry, as specified abovestine offset is an integer expressed in the timescale resultipng from the
imescale multiplier field. The time offset shall, when positive, be less than the duration of the
hssociated sample, unless the sample is last in its track, whereupon it may be equal to the duration
but no greater. A fiegative offset shall only be associated with the first sample in a track.

timefscale multiplier specifies the timescale, as a multiplier to the media timescale of the track, that
s used todndicate the difference of the time related to the image item(s) in the associpted 'eqiv’
entity group and the composition time of the sample associated with the sample group|description
entry: timescale multiplier is an 8.8 fixed-point value. The recommended value of the|timescale

wleiplier is 1.0 (represented as 1<<8). The value 0 for timescale multiplier is rg¢served and
thall not he used

6.8.2 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
captures, such as focal or exposure stacks.

ANEZEL LA L 212N PN ) ] 3
CTrorcrprt—orsT

antityv grotanage i tha e 110 v
ey groupgSsHthe-Saetthe-wh

There may

6.8.3 'tsyn' entity group
hronized capture entity group (' tsyn') contains entities that were synchronously captyred.
yn' entity group shall include entity id values that either resolve to_image items fr to
image sequénce tracks, but not a mixture of both. A 'tsyn' entity group including image items indi¢ates
that the impge items were simultaneously captured spanning the same time~AD) tsyn' entity gfoup
including inhage sequence tracks indicates that all tracks in the group, if played tsing the timing if the

file, are in sync.

A time-syng
A single 't

Tracks inclyded in the same 'tsyn' entity group shall have the same duration.

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

6.8.4 hg' entity group

'ia

An audio-tg-image entity group ('iaug') associates ancatidio track with an image item. When ur
IDs are used, an audio-to-image entity group may associate an entity group with an audio track. V)
displaying gn image item mapped to an audio-to-image entity group or an image item from an e
group mapped to an audio-to-image entity group, a reader should also play the related audio t
provided thit audio playback is enabled (e.g. based on user preferences).

ique
Vhen
ntity
rack

When the afidio track duration is longer than the viewing duration, it may be truncated. When the qudio

track durat
repeat flag
to-image e
stops afte
when a new|
without res

The numbet
shall indica
track. The n

'k

on is shorter than the viewing duration, then if the audio track has an edit list wit
et, the audio is repeated; ptherwise if the least significant bit of the f1ags field of the a
ity group is set, the audio is repeated for the whole viewing duration; otherwise the 3
s playback is complete. If the audio track associated with an entity group is already plg
image item from\the same entity group is displayed, the audio track should continue to
farting from the-beginning.

of entitiesin an audio-to-image entity group shall be exactly 2, one of the entity id vz
[e an image item or an entity group, and the other entity id value shall indicate an 3
umber of audio-to-image entity groups including a particular item 1D value or a parti

the
dio-
udio
ying
play

lues
udio
rular

group_1D vdlugshall not be greater than 1.

If the file contains alternative audio tracks to be played with an image item or with image items from
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-
image entity group referring to an entity group containing this image item, the reader should select the

audio track that best suits its needs and display context.

Whe
from
movi

6.8.5

'ste
disp
cont
indid

NOTE

prim

n an audio track is not meant to be played back without the image item or without,an

=
S

should be equal to 0 in the TrackHeaderBox of the audio track.

b 'ster' entity grouping

': The output images of the image items form a stereo pair suitable for-displaying on a s

hin no entity id values that point to tracks. The first listed\&drity id value (with i
ates the left view and the second entity id value indicates(the right view.

When a 'ster' entity group indicates that the primary‘item contains one view of a stg
qry item is intended to be displayed in monoscopic viewing(f that stereo pair.

"

6.8.6 Bracketed sets/logically group of images at capture-time

6.8.6.1 Overview

It is
carr
and
man
expq

For {
valu
sam|]
pury
follo

useful in some situations to keep and make explicit the relationship between the
ying the initial intent of the photogPapher during all the photo processing workflow. |
samples from sequence of images+{'pict' track) may be logically grouped during capt;
y different purposes, for instance, any kind of bracketing such as exposure, white-ba
sure, depth-of-field, focus.

his purpose, image items are grouped using an EntityToGroupBox With a specific grd
e that characterizes'thé purpose of grouping. Samples from images sequences are gr
ple grouping with a*dedicated grouping type value and group description that char
ose of grouping. §rouping type values for bracketed sets defined in this document are
wing Table 1.

In a

dition, for each EntityToGroupBox with a given grouping type value, an item prope

assofiated with each item to provide item-specific parameters for this item within the entit

expdsure-value of an item in an auto exposure bracketing set). The same FourCC code is {
grouking tvpe 0f 2 given EntituToGroupBo and for the box type of the item property that o

image item

the entity group associated with the audio track using the audio-to-image entity'gyoup, track in

tereoscopic

ay. The entity group shall contain exactly two entity id values that point to image iteqns and shall

equal to 0)

reo pair, the

images for
mage items
ire-time for
lance, flash

uping_ type
uped using
hcterize the
listed in the

rty may be

y group (e.g.
ised for the

rovides the

para

NOTE

meters specific to an item within a corresponding entity group.

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

The auto e
with varyi
should be d

6.8.6.2.2

6.8.6.2.2.1

The auto ex
varying exy
value of gi
setting for s

6.8.6.2.2.2

aligned (8)

extends Vi
int (8)
int (8)

}

6.8.6.2.2.3

exposure_s
bracket
is used
increm

exposure n
exposu

The exposu
expressed a

zFebr—entity group

osure bracketing entity group ('aebr') indicates a set of image items that wer€ capt
g exposure settings. The relative exposure setting for each image item in the entity g
bfined using an auto exposure item property 'aebr' as specified in 6.5.22.

'aebr' sample group

Definition

posure bracketing sample group (' aebr ') indicates a set of samples that were captured
osure settings. There may be several sample groups of £ype 'aebr', each with a diffg
ouping_type_parameter. AutoExposureBracketingEntzy provides the relative expd
amples associated with this entry in the sample group.

Syntax

class AutoExposureBracketingEntry
EualSampleGroupEntry ('aebr') {
bxposure step;

Pxposure numerator;

Semantics

Lep is an integer value<that specifies the increment steps used during the expd
ing. When equals to 1, a.full stop increment is used, when equals to 2, a half stop incre
when equals to 3, @ third stop increment is used, and when equals to 4, a quarter
ent is used. Otheryvalues are reserved.

imerator is an.integer value specifying the exposure numerator used to compute
e value stop of the item.

e valuewariation of the image item compared to the Automatic Exposure camera settin
s anumber of stops that is computed as exposure numerator/exposure step.

ured
roup

with
rent
sure

sure
ment
stop

the

gsis

6.8.6.3 White balance bracketing

6.8.6.3.1

'wbbr' entity group

The white 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 shoul

40

d 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.

6.8.6:322—Syntax

alig
exte

Yl
i

}

hed (8) class WhiteBalanceBracketingEntry
nds VisualSampleGroupEntry ('wbbr') {
nsigned int (16) blue amber;

nt (8) green magenta;

6.8.6.3.2.3 Semantics

blue

gree

| amber is an unsigned integer indicating the color temperature component of the whit
Kelvin.

h magenta IS a signed integer indicating the color deviation;eomponent of white balan
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 magen
while a positive Duv indicates a green color shift.

6.8.6.4 Focus bracketing

6.8.6.4.1 'fobr' entity group

The
capt
shou

focus bracketing exposure bracketing entity group (' fobr') indicates a set of image iten
ired with varying focus settings! The relative focus setting for each image item in the ¢
Id be defined using a focus item property ' fobr' as specified in 6.5.24.

6.8.6.4.2 'fobr' sample group

6.8.6.4.2.1 Definition

The focus bracketing exposure bracketing sample group (' fobr') indicates a set of sample
captpired with\varying focus settings. There may be several sample groups of type ' fobr",
diff entvahKEOfgrouping_type_parameter. FocusBracketingEntry provides the relative fi
for samplesassociated with this entry in the sample group.

e balance in

ce in unit of

a color shift,

s that were
ntity group

s that were
each with a
bcus setting

6.8.6.4.2.2 Syntax

alig
exte
u
u

}

ned (8) class FocusBracketingEntry

nds VisualSampleGroupEntry ('fobr') ({
nsigned int (16) focus distance numerator;
nsigned 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 Flash exposure bracketing

6.8.6.5.1

'afbr' entity group

The flash exposure bracketing entity group (*afbr') indicates a set of image items that were captured
with varying flash exposure settings. The relative flash exposure setting for each image item in the
entity group should be defined using a flash exposure item property 'afbr' as specified in 6.5.25.

6.8.6.5.2

'afbr' sample group

6.8.6.5.2.1

The flash e
with varyin
a different |
flash expos

6.8.6.5.2.2

aligned(8)

extends Vi
int (8)
int (8)

}

6.8.6.5.2.3

flash expo
exposure vd
and flash 4

6.8.6.6 D

6.8.6.6.1

The depth g
with varyi
group shou

6.8.6.6.2

6.8.6.6.2.1
The depth g

Deilinition

kposure bracketing sample group ('afbr') indicates a set of samples that wer€ capt
g flash exposure settings. There may be several sample groups of type 'afbx” Weach
yalue of grouping type parameter. FlashExposureBracketingEntry pI‘OVidES the rel
ire setting for samples associated with this entry in the sample group.

Syntax

class FlashExposureBracketingEntry
EualSampleGroupEntry ('afbr') {

Flash exposure numerator;

Flash exposure denominator;

Semantics

bure numerator and flash exposure denomimator are integers representing the
lue of the sample expressed in a number of f:stops as the ratio of flash exposure numer
xposure denominator.

epth of field bracketing

'dobr' entity group

f field bracketing entity greup ('dobr') indicates a set of image items that were capt
depth of field settingsw.The relative depth of field setting for each image item in the e
d be defined using atdepth of field item property 'dobr' as specified in 6.5.26.

'dobr' sample\giroup

Definition

f field)bracketing sample group (' dobr') indicates a set of samples that were captured

varying depth'of field settings. There may be several sample groups of type 'dobr ', each with a diffq

ured
with
htive

Flash

ator

ured
ntity

with
rent

value of grouping type parameter. DepthOfFieldBracketingEntry provides the relative depth of
setting for samples associated with this entry in the sample group.

6.8.6.6.2.2

aligned(8)

extends VisualSampleGroupEntry ('dobr')
f stop numerator;
f stop denominator;

int (8)
int (8)
}

6.8.6.6.2.3

Syntax

class DepthOfFieldBracketingEntry
{

Semantics

field

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'.

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

Therle may be multiple 'a1bc' entity groupings in the same file with different group id-yaljies, and the
sam¢ image may belong to multiple album collections.

6.8.7.2 'favc' entity group

The [Favorites Collection entity group ('favc') indicates a set of entities\that form a dollection of
favorites images.

Human readable description may be associated with a Favorites Cgllection entity group using a user-
descfiption item property 'udes"'.

NOTE Human-readable description with alternatives languages’/can be obtained by associating multiple
user-{description item properties with different lang attributes.

Theie may be multiple ' favc' entity groupings in thegame file with different group id valpes, and the
sam¢ image may belong to multiple favorites collections.

6.8.84 Panorama

6.8.8.1 'pano’' entity group

The panorama entity group ('pano ', indicates a set of images that were captured in ordey to create a
pangrama.

The ¢ntity idmayrefertoanitem,toatrack, or, whenunique IDs are used, to another EntitToGroupBox
representing a bracketing setof images.

NOTE The latter is" useful to describe enhanced panorama (e.g. an HDR panorama for which each entity
composing the panorama is an auto exposure bracketing entity group 'aebr').

Entities in thepanorama entity group or samples in an image sequence track referred by p panorama
entitly grouplare listed in increasing panorama order. The panorama direction (e.g. left-to{right, right-
to-lefft, ete.Corresponding to the panorama order should be declared using a panorama itgm property
'panp 'Cassociated with the entity group.

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

© ISO/IEC 2022 - All rights reserved 43


https://iecnorm.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-12:2022(E)

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
PanoramaEntry provides the frame number within the panorama of samples associated with this entry

in the sample group.

The relatioiship of samples composing a frame in the panorama may be signalled using a brack¢ting
sample groyp (e.g. auto exposure bracketing sample group).
NOTE This is useful to describe enhanced panorama (e.g. an HDR panorama for which each frame comppsing
the panoramp is an auto exposure bracketing sample group 'aebr'). There can be several samyle groups of{type
'pano’, eacll with a different value of grouping type parameter to indicate multiple panerama within a fame
track.
6.8.8.2.2 Syntax
aligned(8)|class PanoramaEntry
extends VipualSampleGroupEntry ('pano') {
unsigne@l int (16) frame number;
}
6.8.8.2.3 [Semantics
frame numb¢r iS an unsigned integer representing a frame-number in a panorama (in increasing qrder
followipg the panorama direction).
NOTE The panorama direction is provided by the panorama item property 'pano' associated with the
'pano' pntity group referencing the track as described in 6.8.8.1.
6.8.9 Slideshow
6.8.9.1 '41id' entity group
The slideshpw entity group ('sdd') indicates a set of entities that are intended to form a slideshow.
This entity group shall contain/entity id values that point to image items and shall contain no entlity
id values thiat point to tracks.
NOTE1 Apinputimageitem canbe aderived image item (e.g. identity, overlay or grid) for advanced slideshows
requiring composition-ef images (possibly onto a canvas).
The entity| i@ values of the input slideshow images in a slideshow entity group shall be list¢d in
increasing icp]ny order

There may be multiple slideshow entity groups in the same file with different group id values.

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
entity group.

L 3

NOT
inter

The Suce
27

tedTimebicplayburationProperty canbe used by clients that wish te provide an

hction-free slideshow.

Whe
sum
repe

n there is associated audio with the slideshow, the audio duration should be congru¢nt with the
of the suggested time display durations and transition effect durations (paossibly including audio
titions or truncation as defined in audio-to-image entity group)

6.9 | Auxiliary image item types and sample formats

6.9.1 CICP-compliant alpha plane

The
part

Alph

liar]

semantics provided in this subclause are applicable to auxiliary images stored as imagg items or as

of image sequences or video.

stems:auxi

cks, of the

a planes specified in this subclause are identified by “urn:mpeg:mpegB:cicp:sj
v:alpha” as the aux_type value, for images, ©Orvthe aux track type value, for tre

AuxifliaryTypeProperty (respectively AuxiliaryTypeInfoBox).

h Clause 10)
kK B.

The plpha plane format specified in this subclause is preferred (under any brand specified i
to thie alpha plane format identified by "urnxmpeg:hevc:2015:auxid: 1" as specified in Anne

Alph
are {
(e.g.

a planes should be encoded in monodchrome format (i.e., 4:0:0 chroma format) if poss
ncoded in colour, they shall be encoded in a colour format with a luma plane and chy
as 4:2:0 YCbCr) in which caséuonly the luma plane is relevant, and the chroma plang

ible; if they
oma planes
s should be

ignofed in rendering.

The following semantics apply to alpha planes:

sample value 0 means that the co-located pixel in the master image is transparent (1.e. won't be

lisplayed)

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

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

-bit sample
ter image

he sample values of the alpha plane divided by the maximum value (e.g. by 255 for §
alués) provides the multiplier to be used to obtain the intensity for the associated mas

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.

If the 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:

v,=mxa+v;x(1-a)

— Otherwise (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,=mtv;x(1-a)

where
v, isalpixel value in the updated visual context,

m is a|pixel value in the master image,

a is an alpha plane value, scaled into the range of 0 (fully transparent) to 1 (fully opaque), ipclu-
sive, and

v; isa[pixel value in the visual context given as input te.the process.

6.9.2 CICP-compliant depth map

The semantjics provided in this subclause are applicable to auxiliary images stored as image items pr as

part of image sequences or video.

Depth mags specified in this subclause’ are identified by “urn:mpeg:mpegB:cicp:systems:fauxi

liary:depth” as the aux_type value, for images, or the aux track type value, for tracks, of the

AuxiliaryTypeProperty (respectivelyrduxiliaryTypeInfoBox).

The depth ap format specified.in this subclause is preferred to the depth map format identifidd by

"urn:mpeg:fevc:2015:auxid{ 2} as specified in Annex B.

Depth mapd should be encoded in monochrome format (i.e., 4:0:0 chroma format) if possible; if they are

encoded in ¢olour, they’shall be encoded in a colour format with a luma plane and chroma planes (e|g. as

4:2:0 YCbCr)) in which)case only the luma plane is relevant, and the chroma planes should be ignorg¢d in

rendering.

6.10 Regiomitemsand regiomannotations

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 an item
reference of type 'cdsc' from the region item to the image 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

prop

erty 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 width and reference height; the x-axis is oriented
from left to right and the y-axis from top to bottom. The geometry of a region inside the associated

its tif

The

Line
poly.

The
as fo

properties, then the implicit resampling shall be performed on the region item-béfors
ansformative item properties is applied.

beometry of a region described by the region item can be represented either by:
h point

h polyline

h rectangle

hn ellipse

h polygon

h mask stored in another image item

h mask defined in the data of the region item:

segments for both polygons and polylines shall not cross (including the implicit clos
bons).

pixels of the associated image, item that are part of a region depend on the geometry o
llows:

When the geometry of a(region is represented by a point, the pixel located at this point, 1
pbart of the region.

When the geometry of a region is represented by a rectangle, an ellipse, or a polygon, th
hre inside (including the boundary) of the rectangle, ellipse, or polygon are part of the 1

When the geometry of a region is represented as a mask defined in the data of the regi

| in the mask image are part of the region.

een the size

reference space and the size of the associated image item. If the region item has-transformative

the first of

ing line for
f the region
fit exists, is
e pixels that

egion.

bn item (i.e.,

vhen georetry type equals 5), the pixels of the image item corresponding to pixels wikh the value

oloured if a

one-pixel-wide line were drawn along the polyline (even minimally) are part of the region.

— 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 it

em 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;

the min

imum sample value (i.e. 0) in the mask image means that the corresponding pixel i

associa

other s{
corresp
higher |

NOTE 1
stored a

NOTE 2
represe
the defi

An alpha pl
reference s
should be ((

When a reg
shall be one
the item ref]
in declarati

NOTE3 If
image item W

When the npask is stored as an image.item, transformative item properties associated with the i

item may aj
image item.

6.10.1.2 Sy

aligned (8
unsigne
unsigne
unsigne

variable

}

fed image item is not part of the region;

onding pixel in the associated image item is part of the region. Higher pixel values reprg
probability values.

The term “sample value” used above is to be interpreted as “luma sample‘walue” if the m3
5 an image item encoded with separate luma and chroma planes.

Non-zero mask pixel values can have application-dependent semfantics. For example, the)
t confidence scores for each pixel of an Al-generated mask, or saliericy score indication per pi
ed region.

hne auxiliary image item may be referenced as a mask'by a region item. In such case
bace size should be equal to the alpha plane size and the coordinates (x, y) of the re
,0).

ion item describes several regions represented by a mask stored in an image item, {

prence of type 'mask' identifies the maskfor the Nth region with geometry type equals
bn order, in the region item.

the same mask stored as an image item is used for multiple regions declared in a region item
ill be referenced several times in the item reference of type 'mask’.

bply to the mask before it is used to define the geometry of a region inside the refere

mtax

class RegionItem {
int (8 ™wersion = 0;
int(8Yy~flags;

int field size = ((flags & 1) + 1) * 16; // this is a temporary, non-parsa

unsigne

the

imple values (e.g. 1 to 254 for 8-bit sample values) is representative of a probability’ that the

sent

sk is

y can
kel in

, the
gion

here

reference for each such region inside the itemreference of type 'mask'. The Nth referenice in

to 4,

this

nage
nced

ble

ANt (field size) reference width;

unsigned
unsigned

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

for

if

(
int (field size) reference height;
int (8) region count;
{
geometry type;
{

// point

signed int (field size)
signed int(field size)

}

else

if (geometry type ==

// rectangle

signed int(field size)
signed int (field size)
unsigned int (field size)

X7
Yy
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++) {
signed int (field size) px;
signed int(field size) py;

{

ISO/IEC 23008-12:2022(E)

i

}

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 paramefers;

bit (8) datall];

6.10.1.3 Semantics

versfion shall be equal to 0.

(flags & 1) equal to O specifies‘that the length of the fields x, v, width, height, radius k, radius vy,

boint count, px, and py is 16bits. (flags s 1) equal to 1 specifies that the length of|the fields x,
7, width, height, radius(xradius vy, point count, px, and py is 32 bits. The values of flags greater
than 1 are reserved.

refefrence width, réfétrence height specify, in pixel units, the width and height, respectively, of the

Feference spacé.on which the regions are placed.

geometry typéspecifies the type of the geometry of a region. The following values for geqmetry type

IR

hre defined:

the region is described as a point.

1:

2:
3:
4:
5:
6:

the region is described as a rectangle.
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.

width, height specify, relatively to the reference space, the width and the height of the region when its
geometry is a rectangle or a mask. When geometry type equals 4, the value 0 indicates that the

ated
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with thp item containing the mask. When geometry type does not equal 4, the value 0 is resery

radius_x specifies, relatively to the reference space, the radius on x-axis of the region when its,geon
is an ellipse.

etry

radius_y specifies, relatively to the reference space, the radius on y-axis of the region when its geon
is an ellipse.

etry

point coun
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 is the number of points contained in a polygon or a polyline.

A polygon specifying the geometry of a region is always closed-and therefore there is no ne|
he first point of the polygon as the ending point of the polygon.

fy the coordinates of the points composing the polygon or the polyline relatively tq
e space. The value (px = 0, py = 0) represents the position of the top-left pixel ir
Ce space.

_method indicates the coding method appliedyon the mask contained in data. The follo
ire defined:

mask encoding scheme is applied.
5k is compressed with deflate() asidefined in IETF RFC 1951.
hlues are reserved.

_parameters indicate ddditional encoding parameters needed for successfully proces
bd mask data. Whenmask coding methodisequalto 1, mask coding parametersindicat

numbel
when t

of bytes in the ceded mask array data. The value of mask coding parameters is rese
e value of mask~ceding method is greater than 1.
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data contains the coded'or uncompressed representation of a mask that contains the pixels for an i
mask irf raster-gcdn order. Each pixel is represented using a single bit and 8 pixels are packed i
byte. Byte paeking shall be in big-endian order. No padding shall be put at the end of each line j
width of thé.mask is not a multiple of 8 pixels. Only the last data byte shall be padded with bif]
to 0.

6.10.2 Mask item

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 padded.

— Whenbits per pixel of MaskConfigurationPropertyequalsto 8,16 or 24; the mask value of a pixel
srepresented with 1, 2 or 3 bytes, respectively. Bytes of a pixel shall be serialized starting from the
most significant byte.

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

6.10.2.2.1 Definition

Box type: ‘mskC’

Progerty type: Descriptive item property
Contlainer: ItemPropertyContainerBeox
Manfatory (per item): Yes, for an image item of type 'mski’
Quantity (per item): One, for an image item of type 'mski’

Each image item of type 'mski' shall have an associated MaskConfigurationProperty.

The MaskConfigurationProperty provides information required to generate the mask of th¢ associated
mask item.

essepntial shall be equal to 1.for a MaskConfigurationProperty.

6.10.2.2.2 Syntax

alighed (8) clagss\MaskConfigurationProperty
extenhds ItemPBOlYiProperty('mskC', version = 0, flags = 0){
uphsigned/hnt (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:

— des

criptive 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.

item.

the

image item or entity group.

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

image items or an entity group, using an item reference of type 'eroi' from the region item to

The region

The same re¢
item with m

6.11 Deriy
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6.11.2 Derjived region item types

6.11.2.1 Id
A derived r

desired to yse transformative properties to derive a region item. The derived region item shall

no item bod

innotation applies to each region described in the region item individually.

gion annotation may be associated with several image items by associating the same reg
ultiple image items.

red region items

eral

derived region item, when it includes a 'drgn' item referefice' to one or more other re
h are inputs to the derivation. The reference space and regions defined by a derived re
tained by applying the operation of the derived regioen item to the reference space

e space and the regions is identified by the item~type of the item.

defined by the derived region item before they are applied to the image item referencsg
region item with an item reference of type™ cdsc'.

I of singleItemTypeReferenceBoxeg With the box type 'drgn' and with the same valy
[0 shall not be greater than 1.

hg clauses specify the item\type and the syntax of the item data for some derived re

entity derivation

bogion item©f the item type value 'iden' (identity transformation) may be used when

y (ifeyho extents), and reference count for the 'drgn' item reference of a 'iden' def

gion

gion
gion
and

he input region items of the derived region item. The exact operation performed to obtain

pace
d by

e of

gion

it is
have
ived

region item

shall be equal to 1.

NOTE 1

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

image defined by this derived region item is the result of applying the transformative item properties associated
with this derived region item.

NOTE 2

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

original version of a region item associated with an image item and a cropped version of the same region item
(obtained through the 'clap' transformative item property) associated with a cropped version of the same

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
document.

Claupe 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 rdquirements
speciified in Clause 7 shall be applied.

Fileq containing an image sequence should also contain a file-level MetaBox with.a'primary|item that is
an irpage item as specified in Clause 6, for cases in which temporal presentation-is either unglesirable, or
not possible (e.g. printing).

NOTE The primary item can share coded data with one of the intra-codédjimages in the sequenice.
7.2 | Derivation from the ISO base media file format

7.2.1 Track Header box
The ppecifications of the TrackHeaderBox in ISO/IEC 24496-12 apply with the following changes.

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

int (32) [9] matrix;
— TThe semantics of the matrix syntax element are specified in ISO/IEC 14496-12:2022, 6.B.2.

— TThe following constraints on the value of matrix shall be applied:

— either a or c but not both shall be equal to 0x00010000 or 0OxFFFF0000, while the remdjining one of
b and c shall be equal to 0;

— either b or d but not both shall be equal to 0x00010000 or 0xFFFF0000, while the remaining one
of b and d shallbgequal to 0;

NOTE 1 These combinations of a, b, ¢, and d values specify combinations of hqrizontal 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
te'a 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 present in 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 Coding Constraints box

7.2.3.1 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 type: ‘cest!
Container: Sample entry
Mandatory: Yes

Quantity: One

7.2.3.3 Syntax

= Op_flags 0){

hgConstraintsBox extends FullBox('ccst', version
int (1) all ref pics intra;

int (1) intra pred used;

int (4) max ref per pic;

int (26) reserved;

class Codi
unsigne
unsigne (1
unsigne (4
unsigne (2
}

7.2.3.4 Sé¢mantics

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

all ref pi sync

sample

NOTE 1 then

these inj

When there are inter predicted images in the trackand al1 ref pics intraisequaltol
ages are all predicted from intra ceded images.

| used equal to 0 indicateshat intra prediction is not used in the inter predicted images
g to the sample entry ¢ontaining this codingConstraintsBox. intra pred used equal/to 1
s that intra prediction, may or may not be used in the inter predicted images referring to
ple entry containing\this codingConstraintsBox.

intra pred
referrin
indicatg
the san

NOTE 2
to decod
used.

max ref pe
any sin

A decoder that’is interested in only a specific region of an inter predicted image can choos
e any of the«oding units outside the boundary of its region of interest when no intra predict

- pieindicates the maximum number of reference images that may be used for deco
bleimage within an image sequence. The value 15 is reserved to indicate that any numb

e not
on is

ding
er of

referente images pprmif‘rpd by the qnmplp entry mav be nsed

reserved shall be equal to 0 in files conforming to this version of this specification. The value of
reserved shall be ignored by readers.

7.3 Presentation of an image sequence track

An image sequence track is presented like any other media track, as specified in ISO/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 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 track.

— The value of 1eastDecodeToDisplayDelta field in the compositionTobecodeBox is greatdr than -231,

(flags & 1) equal to 1 in the rEditListBox indicates that media is repeated,“as gpecified in
ISO/JEC 14496-12.

Whehn (f1ags & 1) is equal to 1, the entire edit list is repeated a sufficient nuaiber of times fo equal the
track duration.

NOT The number of times the edit list is repeated does not need to besan ifiteger. The last repgtition of the
edit list can be cut to match the track duration.

If th¢ track duration is unknown/indefinite, the edit list is repeated indefinitely.
7.4 | Sample groups
7.4.1 Directreference samples list

7.4.1.1 Definition
The following terms are defined for the spécification of this sample group:

— (lirect reference sample (for a secend image): sample, as defined by ISO/IEC 14496-12, ¢ontaining a
first image that may be used as'a’reference for inter prediction of the second image

— Indirect reference sample.(fer a second image): sample, as defined by ISO/IEC 14496-12, that is not
h direct reference sample/for the second image and is a direct reference sample for a [third image
Contained in a reference sample for the second image

— reference sample:direct reference sample or indirect reference sample

— non-reference'sample: sample, as defined by ISO/IEC 14496-12, containing an image thalt is not used
hs a reference for inter prediction of another image

A samplé that is predicted from other samples requires all its reference samples to be decoded prior
to it$ déeoding. The direct reference samples list 'refs' is a sample group that identifies a|ll the direct
reference samples for a samplie.

This sample group entry consists of fields: (a) sample id, and (b) alist of 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
sync 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, in
decoding order, can be decoded with a decoder that conforms to the indicated sample entry.

The versiof of the sampleGroupbescriptionBox for the 'refs' sample group shall be greater thgn or
equal to 1.

7.4.1.2 Syntax

class Dire¢tReferenceSamplesList ()
extends VipualSampleGroupEntry ('refs') {

unsigne@ int (32) sample id;

unsigne@l int(8) num direct reference samples;

for(i =[0; i < num direct reference samples; i++) {

unsi¢ned int (32)direct reference sample id;

}

}

7.4.1.3 Seémantics

sample id: When the sample group entry corresponds.to a reference sample, the value of this field ghall
be a positive integer. The value for this field shall\be zero for non-reference samples.

num direct|reference samples: The number.ofthe direct reference samples required for decoding an
inter-pifedicted sample.

NOTE Only the direct reference samples are counted in num direct reference samples. When a
first samiple is used as a reference forlinter prediction of a second sample, and the second sample is usgd as
a refererllce for inter prediction of@ third sample, but the first sample is not (directly) used as a referenge for
inter pr¢diction of the third sample, the first sample is not included in the value of num direct reference
sampleg.

direct refprence sample\id: The value of this field shall be set to the samp1e id values of the direct
referenfe samples.that'a sample belonging to this group may be predicted from.

7.5 Other tracks

7.5.1 General

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

7.5.2 Thumbnail image sequence track

When present, thumbnails for 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 sequence
tracks-

As apixiliary image sequence tracks are not intended to be displayed as such, the track~iw fovie flagin
TrackHeaderBox of auxiliary image sequences tracks should be equal to 0.

The |master image sequence track is linked to the auxiliary track using the, 1atx1' tradk reference
inclyded in the auxiliary track.

The pature of the auxiliary track is announced by the auxiliaryTypeIrffioBox that shall be|included in
the Jample entry of the auxiliary track.

Linkjing of samples in the auxiliary image sequence and its masterimage sequence is harjdled by the
valugs encoded in the TimeTosampleBox ('stts'). The sample ifi-an auxiliary image sequende track that
is aspociated with a sample in a master image sequence trackisthe time-parallel sample in the auxiliary
image sequence track relative to the sample in the master image sequence track.

7.5.3.2 Definition

Box fype: 'auxi’

Container: Sample entry

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

7.5.3.3 Syntax

alighed(8) class AuxitiaryTypeInfoBox extends FullBox ('auxi', 0, 0)
{

sftring aux thack type;

}
7.5.3.4 Semantics

aux_|trdck’ type: A null-terminated UTF-8 character string of the Uniform Resource Name [ URN) used
oidentify the type of the auxiliary images associated with this sample entry. The URN identifies
the resource and the index in the resource which identifies the type of the auxiliary images
associated with this sample entry.

8 Metadata support

8.1 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

Metadata iems are linked to the images they describe by item references of type 'cdsc'(Metqdata
items take pn appropriate type, and may use the tools for items, including content protection.| The
metadata applicable to an image is the union of the metadata thus linked, though it should be noted| that
the same information may be expressed in multiple ways.

8.2.2 Deductive information

8.2.2.1 Definition

Deductive ipformation is a type of metadata that is related to an image and generated by an inage

analysis prq
such algorit

Deductive i

item uri t
specificatio

Items with
reference of

An item with item type 'uri

properties

For exampls
parts of thd
information
may also be

defined by the extended.type field of the 'uuid' item property.

8.2.2.2 Cascaded.deductive information relationships

Deductive i

hms that generate deductive information.
1formation can be stored as an opaque data bloeR i an item with an item type of 'uri

)pe of TtemInfoEntry box shall contain theJabsolute URI which uniquely identifies
n of deductive information.

tem type 'uri ' that contain deductive information are linked to the image item via
type 'cdsc'.

" which*centains deductive information may have associated
ftype 'uuid' which may futther provide information about the stored opaque data blq

, such a 'uuid' item property may contain information about the parameter and fragi
e URL which is used\to invoke a visual processing service that generated the dedu
. Other information*such as service version, description and schema location inform
stored in the 'wuiid' item property. The exact syntax of the property data should be fuj

cess or manually. Image context analysis, object detection‘or face detection are examples of

the

item

item
ck.

ment
Cctive
ition
ther

multiple de

another process).

hfofmation which is related to an image item may be a result of a cascaded operatil

process and store their related metadata as yet

n of
rate

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 alternate
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 parts 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.

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

When samples of an image sequence have to be linked to one or more metadata items 'co
MetaBox in track, the sample grouping sampleToMetadataltemEntry is used.

8.4

8.4.1
Whi
imag
Whein an entity does not understand the schematic language.uSed for describing the meta
ignore the contents of the metadata items using that schematic language in their syntax.

Sinc
the mhetadata no longer describes the actual image samples carried in the track can occur.

In ofder to warn an entity conforming to this doeument that the metadata might be out ¢
respect to the images in the image sequence, the pataintegrity item is defined.

Whein a track is edited by an entity that uiiderstands both this integrity data and the metad
in uge, it should adjust the integrity data“and/or the metadata items describing the samples

The
The

Data]

8.4.7

alighned (89

}

aligned (8)
extends FullBox ('md5i', version =

Integrity checks

General

htained in a

e the data can be modified by an entity that doescot understand the metadata, a situ

pataIntegrity item shall only~occur in a MetaBox in a track (not in a movie or file-lev
pataIntegrity item has the,item type value 'mint'. In this version of the Image File

the pataIntegritiitem to a metadata item that describes or is otherwise associat

Syntax

c¢lass Datalntegrity {
whilé (MoreDatalInItem())
MDb6IntegrityBox () ;

e sequence, it is not required for an entity adhering to this document to understand thie

metadata.
ata, it shall

e this document provides a way of describing metadata about,soive or all of a group of{nages inan

htion where

f sync with

ata formats
as needed.

el MetaBox).
Format, the

Tntegrity item shall cansist of one or more MD5IntegrityBoxes, although readers shalll allow and
ignofe other types of contained boxes too. There shall be at least one item reference of
from
samples indicated by the MD5IntegrityBoxes included in the pataIntegrity item.

ype 'mint'
ed with the

class MDS5IntegrityBox ()
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

"trak':[The MD5 digest is computed over the concatenated bytes of the samples, in decoding 0|rder,
that are in the track.

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

groupirflg_type: If sample groups are used for the MD5 calculation, this field'reflects the grouping_
typle of the sample groups considered for the MD5 calculations.

grouping type parameter: If sample groups are used for the MD5-calculation, and a grouping ftype
parfameter is defined for the indicated grouping type, this field reflects the grouping tlype
parkmeter to select, of the given sample group, to be considered for the MD5 calculatfons.
WHen sample groups are used for the MD5 calculation-afid grouping type parameter is abfent,
verfion 0 of the sampleToGroupBox of the given sample.group is referred.

num_entiries equal to O specifies that the MD5 checksum is derived from all samples mappegd to
the|identified sample group. num entries greater than 0 specifies that the MD5 checksym is
derfived from samples mapped to indicatedisample group description indices.

group desctiption index[i], when present, spécifies that the MD5 checksum is derived from sanples
mapped to the sample group description ihdex equal to group description index[i].

9 Extensions to the ISO base media file format

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

10 Image File Format brands

10.1 General

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

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

When any of the brands specified in this document is in 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.

When the 'mif1' brand is present among the compatible brands array of the Fi1eTypeRo

he file may

be identified by MIME type defined in Annex C. When this brand is the major brand, the

extension and MIME type should be used.

The poxes listed in Table 2 are required in a file under the 'mif1' brand. The Version co
following table lists the versions of the boxes allowed by this brand. Other versions of the

not 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, declares the metadata (handler) type
iloc 0,1,2 item logation
iinf 0,1 iteminformation

infe 12,3 itenrinformation entry

pitm 0,1 primary item reference
iprp - item properties

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

defined file

lumn in the
boxes shall

Notdg particularly that the brand /mif1' does not mandate a MovieBox ('moov') and therefofre no brand

fron] Annex E of 14496-12 is mandated.

10.2(2.2 Requirements.on readers

Support for the boxes+isted in Table 3 is required under the 'mif1' brand. The Version cglumn in the

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

brand.

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

fthe 'mif1’

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

© ISO/IEC 2022 - All rights reserved
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Table 3 (continued)

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

idat - item data

iprp - item properties

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

The boxes firom Table 4 that declare item protection shall be recognized, and processed_to [the extent
shall determine when an item is protected. No support for any specific protection scheme
readers should fail to decode items that are protected by an unrecognized scheme| The
mn in the following table specifies the versions of the boxes that shall be vecognized by the
readers of the 'mif1' brand.

that reader
is required
Version coly

Tablle 4 — Boxes to be supported under the 'mif1' brand when aniitem is protected

Readers sha
data of item

Any reader
the primary
described b

Readers sha

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

1l support all the construction methods of the TtemLocationBox, and the construction df the
s from multiple extents.

conforming to the 'mif1¢<brand shall support displaying of at least the image includ¢d in
item provided that the'reader supports the item type of that image and, when that image is

1l recognize the-item properties in Table 5 below:

Table5-— Item properties to be recognized under the 'mif1' brand

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

62

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.

When auxiliary images for alpha plane or depth map are present in the file and the 'mif2' brand is
present among the compatible brands array of the rileTypeBox, alpha plane or depth map formats
as sppecified respectively in Clauses 6.9.1 and 6.9.2 shall be used instead of alpha plane, oy depth 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 wWith grbuping type equalto 'g1itr'.
— fupport for TypeCombinationBox associated with the FileTybeBox.
— 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 propertiestobe recognized under the 'mif2' brand

Four-character Name of the property
code

rref required reference types
iscl Image scaling

Any reader conforming to the’'nif2' brand shall support displaying an item that is either the primary
item| or any item from.the alternate group containing the primary item provided that| the reader
supgorts 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.

10.2.4 'pred“brand

10.2.4/1 -Pefinition

This brand enables file players to identify and decode HEIF files containing predictively coded image
items. When present, this brand shall be among the compatible brands of a TypeCombinationBox.

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

Readers shall support the following:

— support for item reference of type 'pred’.
— within the entity groups, support for EntityToGroupBox with grouping type equal to '41¢r'.

Readers shdll 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 brand [enables file players to identify and decode"HEIF files containing coded image items|that
only contain one picture and that picture is intra codéd. When present, this brand shall be among the
compatible|brands array of the FileTypeBox or oftheé BrandProperty.

NOTE If] case a coded image item is of a multilayer codec, this brand indicates the presence of only one
layer.

10.2.5.2 Requirements on files and-items

A file having the '1pic' brand in the compatible brands array of the FileTypeBox shall contain cpded
image itemg that only contaip-one picture and that picture is intra coded.

An item haying a BrandProperty with a '1pic' brand in the compatible brands array shall be a cpded
image item fhat only centain one picture and that picture is intra coded.

10.3 Image sequence brands

10.3.1 'msftSstructuratbrand

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.

The EditListBox repetition, as specified in 7.3, shall be supported.
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Annex A
(normative)

Storage of externally specified metadata

A.1 General

This anney specifies the format to store metadata complying with Exif (JEITA CB-B4%1E),

XMP (ISO 1p684-1), or MPEG-7 (ISO/IEC 15938-3) in files conforming to the Image File Format. When

Exif, XMP, of MPEG-7 metadata is associated with items or tracks conforming to the Image File Forimat,

the metadafa shall follow the specifications of this annex. However, it is not required for a reader

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

A.2 Exif

A.2.1 Untimed Exif metadata

Exif data is ptored always as an 'Exif block’, with the following strueture:

aligned(8)|class ExifDataBlock () {
unsigne@l int (32) exif tiff header offset;
unsignel int(8) exif payloadl[];

}

exif tiff header offset is an offset in bytes from the-first byte of exif payload to the first bye of
the TIFF Header of the Exif metadata, as spegified in JEITA CP-3451E. If the TIFF Header i$ the
first byfe of the payload, the value is 0. OtherwiSe, it is a positive number skipping any other hytes
before the TIFF Header (e.g. exif payloadds formatted as specified for the DCF thumbnail file in
JEITA CP-3461B).

exif paylofd is a variable sized array éf bytes holding the Exif compliant metadata to be parsdd by
the reagler. This is compliant with\JEITA CP-3451E or JEITA CP-3461B and shall have as part df it a
TIFF He¢ader with referenced Image File Directories (IFDs). There may be additional bytes bé¢fore
or after|this Exif data but thie.all data shall be contained in the size indicated by the item size. ¢fxif
payload should not contdinfields that use file-absolute offsets, because it is allowed to modify f file
so that fhe location of item data is changed.

When untinmped Exif metadata is stored as a metadata item the item type value shall be 'Exif".

A.2.2 Exif metadata in tracks

When Exif Adata ored in a metad he sample en etddata

track is linked v

iaa 'cdsc track reference to the track it describes.

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

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

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

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

precedi

ng sync sample, and the metadata that is the sample data.

When such a union is formed, any duplicate metadata items are replaced, in the order given.

66
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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 shalhuse the XML
metgdata sample entry using the XMP namespace. The XMP metadata track is linked viala |cdsc' track
referrence to the track it describes.

A.4| MPEG-7 metadata

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

The pody of the item shall be an MPEG-7 document, in XML form
The ptorage of MPEG-7 in tracks is defined in ISO/IEC 14496:14:

© ISO/IEC 2022 - All rights reserved 67


https://iecnorm.com/api/?name=56679ef9996f9229d9e0a91240925a4d

ISO/IEC 23008-12:2022(E)

Annex B
(normative)

HEVC Image File Format

B.1 General

This annex

from the Image File Format specified above. HEVC-specific brands for a single image and‘an ir

collection a

B.2 HEV(

B.2.1 Ger

Clause B.2 s
in Clause B.
be applied.

The specifig

B.2.2 Im4g
B.2.2.1 Dq

B.2.2.1.1

An HEVC inj
below). HEV

NOTE1 W
image collect
HEVC image
HEVC image

HEVCItemDa

NOTE 2
can be achiey

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

lerives a format to encapsulate HEVC-coded images, image collections, and image s€que

b well as image sequences are specified in B.4.

[ images and image collections

leral
pecifies requirements for files containing HEVC-coded imageitems. When a brand spec

1.1 is among the compatible brands of a file, the requirenients specified in Clause B.2

ations of Clause 6 apply.

Ige data
pfinition
Feneral

age item contains independently coded HEVC image (for the case of external base laye
C coded image sequences shall be stored according to Clause B.3.

hen conformance to the.'pfed' brand is indicated in addition to any of the HEVC-specific imag
ion brands, an HEVCimage item can contain independently coded HEVC image or predictively g
which has decoding)dependencies to one or more other coded image items. A predictively g
tem contains an(item reference of type 'pred’.

2 shall nefcontain any extractors or aggregators defined in ISO/IEC 14496-15.

red.in image items through the use of extents.

nces
nage

ified
shall

I see

b and
oded
oded

racks

IIEYIOo

Sub-sample

item property.

B.2.2.1.2

Image item of type 'hvc1’

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

ISO/IEC 23008-2.

68

The base layer picture of HEVC items of type 'hvcl' can be an IDR, CRA or BLA picture as defined
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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
item, similar to the 'oinf' sample grouping of ISO/IEC 14496-15.

All i|mage items of type '1hvi' shall have an associated Targetolsproperty item prpperty. The
TargetOlsProperty contains the target ols idx, which provides the output layer set-index to be used
as injput for the decoding process of L-HEVC coded image item. The target ols idx is itSed ps the value
of TqrgetOlsldx 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 only. It is
discquraged to have '1hv1' image items with an associated TargetOlsProperty With target ols idx equal
to 0 presentin files. Instead, the inclusion of the respective 'hvcl' image itemsSjs-encouraged.

The |'1hv1' image item shall include the layers that are included inthe layer set ident|fied by the
assogiated TargetOlsProperty and may include other layers too.

When LayerselectorProperty is associated with an image item of type '1hv1', it shall contain 1ayer
id that is among the nuh_layer_id values of the output layers of the output layer set identified by
TargetOlsProperty associated with the same image itery

Whepn there is an 'exb1' item reference from an image item of type '1nv1' to another imalge item, the
decoded pixel array of that other image item serves as the decoded picture with nuh_layer_id equal
to O|for the decoding of the '1nv1' image item. Moreover, the variable BllrapPicFlag, as $pecified by
ISO/[EC 23008-2, is set equal to 1 and nal sunit_type for the decoded picture with nuh_layer_id equal
to 0 |s set equal to IDR_W_RADL, as specified by ISO/IEC 23008-2, for the decoding of the ' |nv1' image
item|

B.2.2.2 Syntax

alighed(8) class HEVCItenlData

{

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

// in the ItemLocationBox

{

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

bit (NALUnitLength * 8) NALUnit;

i +=\MDecoderConfigurationRecord.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:

'hvceC'

Property ty
Container:
Mandatory

Quantity (p

Each HEVC
HEVCConfig

essential §

B.2.3.2 L3

Box type:
Property tyj
Container:

Mandatory

Quantity (p

Each HEVC
LHEVCConfi

essential sh|

B.2.3.3 Operating points information property

[per item):

er item):

[per item):

er item):

yered HEVC configuration item property

D ot 14 4
JCOoUl1 I}JLAVC ILTIIL }Jl UlJCl Ly

ItemPropertyContainerBox

Yes, for an image item of type 'hvc1’

One for an image item of type 'hvci’

mage item of type 'hvc1' shall have an associated property that isexactly identical tp the
L rationBox as defined in ISO/IEC 14496-15.

hall be equal to 1 for an 'hvcec' item property associated withyan image item of type 'hyc1'.

'1hvC'

Descriptive item property

ItemPropertyContainexBox

Yes, for an image itém of type '1hv1’

One for an image item of type '1hv1’

mage item of type '1hvis.Shall have an associated property that is exactly identical tp the
urationBox as defined iwISO/IEC 14496-15.

all be equal to 1 fofsan '1hvc' item property associated with an image item of type '1hp1'.

B.2.3.3.1 Definition

Box type: '‘oint!

Property type: Descriptive item property
Container: ItemPropertyContainerBox

Mandatory (per item):

Quantity (per item):

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

One for an image item of type ' 1hv1"

The operating points information property 'oinf' is similar to the operating points information sample
group specified 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

extends ItemFullProperty('oinf', version = 0, flags = 0){
OperatingPointsRecord op info; // specified in ISO/IEC 14496-15

}

B.2.3.3.3 Semantics

The [semantics of operatingPointsRecord are specified in ISO/IEC 14496-15. When inclpided in ope
ratijgPointsInformationProperty, the values of the syntax elements of operatingPointfRecord are
consftrained as follows:

framp rate info flag shall be equal to 0. Consequently, avgFrameRate ali\d constantFrameRate are not
bresent and their semantics are not specified.

bit frate info flag shall be equal to 0. Consequently, maxBitRate\alld avgBitRate are not present and
heir semantics are not specified.

B.2.# HEVC auxiliary images

B.2.4.1 General
The following URNs are specified for aux type ofiatixiliaryTypeProperty in this annex:

urn:mpeg:hevc:2015:auxid:xxx . This URN points to ISO/IEC 23008-2:2020, Table F.2[ The xxx in
he URN string is the decimal stringtepresentation of an integer identifying the auxiliary image
ype that is equal to the AuxId valuespecified in ISO/IEC 23008-2:2020, Table F.2.

L

NOTE ISO/IEC 23008-2:2020, Table F.2 specifies auxiliary picture types for auxiliary picfures within
auxiliary picture layers. urn:mpegrhevc:2015:auxid:xxx can be used for auxiliary pictures stored gs items with
an it¢m reference of type 'aux@" to another image

An HEVC coded auxiliaryiimage uses the item type value 'hvci' or '1hvi’.

HEVCRuxConfigSubType sStructure specified below replaces the aux subtype byteg array in
AuxifliaryTypePxoperty.

HevcpuxConfligSubType can include SEI messages that are specific to the auxiliary image type and can
provlide infgrmation relevant for interpreting the auxiliary image.

B.2.4.2- Syntax

= yrrterx

aligned (8) class HEVCAuxConfigSubType {
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 unit: A single SEI NAL unit including both the two-byte NAL unit header and the variable length
encapsulated NAL unit payload

The label ufn:mpeg:hevc:2015:auxid:1 indicates an alpha plane. It is recommended to provide) wjthin
nal unit, the alpha channel information SEI message specified in ISO/IEC 23008-2, wheh dux [type
is equal to|urn:mpeg:hevc:2015:auxid:1. urn:mpeg:hevc:2015:auxid:2 indicates a depth) image. (It is
recommended to provide, within na1_unit, the depth representation information SEI message spedified
in ISO/IEC 43008-2, when aux_type is equal to urn:mpeg:hevc:2015:auxid:2.

B.2.5 HEVC tile Items

ISO/IEC 23(08-2 allows partitioning of a picture into tiles. ISO/IEC 23008-2 includes the exact definlition
and properties of a tile, while some properties are informatively repéated in the following: A tlle is
a rectangulpr portion of the picture within a particular tile columnZand a particular tile row. 4 tile
column is a|rectangular region of the picture having a height equdl to the height of the picture. 4 tile
row is a recfangular region of the picture having a width equalde the width of the picture. A tile cdn be
decoded independently of other tiles, as there are no intra prediction or entropy decoding dependencies
between tiles.

NOTE 1 Although tiles may be independently decoded, a tile can require adjacent tiles to be decoded for
an exact recgnstruction of pixel data, because of HEVCodp filtering. It is the task of the file reader/decoder to
identify whether HEVC loop filtering is disabled across tiles when processing HEVC tile items.

An HEVC ti]e item shall be stored as an itemof type 'nvt1', and formatted as a series of NAL finits
preceded 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:

— asetof VCL NAL units containing one or more tiles, as defined in ISO/IEC 23008-2, such that the|tiles
contained in the set of VCIsNAL units represent a rectangular array of pixels;

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

NOTE 2 Typically if ¢he*HEVC tile item consists of a single tile, only the slice(s) used to code this tile wijill be
found in the HEVC tilé item.

The VCL NALunits of an HEVC tile item shall form a rectangular array of pixels without holes. [liles
shall appeay in'raster-scan order in an HEVC tile item.

The slice 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
third HEVC tile items will have an item reference of type 'dpnd’ to the first HEVC tile item.

Eacf HEVC tile item shall be associated with one HEvcConfigurationBox, one
ImageSpatialExtentsProperty and one RelativelLocationProperty.

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

The RelativeLocationProperty shall indicate the position of the HEVC tile-item within th¢ respective
HEV[ image item.

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

The image width and image height of the TmagespatialExtentéProperty shall be set according to the
width and height of the HEVC tile item.

B.3| HEVC image sequences

B.3.l General

B.3 $pecifies requirements for all files containing one or more HEVC-coded image sequénce tracks.
Whein a brand specified in B.4.2 is among the compatible brands of a file, the requirements|specified in
B.3 ghall be applied.

The ppecifications of Clause 7 apply!

B.3.2 Derivation from ISO/IEC 14496-12 and ISO/IEC 14496-15

The sample entry of type 'nhvci', 'hve2', or '1hv1' shall be used for an image sequence frack coded
withl HEVC, as specified,in ISO/IEC 14496-15.

The HEVCSampleEdtry Or LHEVCSampleEntry shall be used as specified in ISO/IEC 14496-15.

NOTE Asspecified in 7.2.3.1, a CodingConstraintsBox is present in the HEVCSampleEntry and
LHEVCSampdeEntry, in addition to the boxes required by ISO/IEC 14496-15 to be contdined in the
HEVCSampdléEntry and LHEVCSampleEntry, respectively.

F + 1 faiad I C ikl H 1 Lall l 1 th
Or I dCIN LUllLallllllS dll TI11LLVU uuasc DCl/lblCllLC, CILLITT dll DallllJlCD oIlall UT D_y IIC .)alul_uc.) Or e alli

ref 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 true:

The ite
'clap’,

The cor

A coded im
are true:

— The iten has type 'hvcl' and conforms to the specifications in B.2!

The ite
'clap',

profiles

B.4.1.2 R

Files shall include 'mif1' among the compatiblé brands and hence conform to the specificatios

10.2.2.1. Ad
The files co

Each file ing
the primary
the followin

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

The ite
either a
conforn

The itelln has type 'hvc1' and conforms to the specifications in B.2.

The comtent of the item conforms to the Main 10 profile” or any of the format range extens

m is not associated with any other types of essential item properties than 'aycC’, 'i
and 'imir'.

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

hge item is specified to conform to the 'heix' brand when all of-the/following constr

m is not associated with any other types of essential jtem properties than 'hvcc', 'i
and 'imir’'.

of HEVC.

tquirements on files

ditionally, files shall comply withthe specifications in B.2.
nforming to the 'heic' and theix' brands shall additionally be constrained as follows:

luding 'heic' as a compatible brand shall contain an item that is present in the file, is e
 item or any item from the alternate group containing the primary item, and fulfils o
g constraints:

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

rot',

hints

rot',

ions

NS in

ther
he of

m is
and

Each file in
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ther

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

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

ltenﬂ oranvitem from-the alternate oaroun containina the nrimarv itam and fulfile ano of f]‘\e follow]n
orany item from the alternate g roup-containing the primar v item and fulfils one of th g

consftraints:

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

— The item is a crop-rotate-mirror derived image item, and the source image item of the ilem is either
h crop-rotate-mirror derived image item or a coded image item conforming’to the 'heifx' brand as
specified in B.4.1.1.

Readers conforming to the 'heic' brand or the 'heix' brand are récommended but not|required to
decdde all levels as specified by ISO/IEC 23008-2.

File feaders should support displaying of an image with opacity-information specified by aj associated
auxiliary image of aux_type equal to urn:mpeg:hevc:2015:auxid:1.

B.4.2 HEVC image sequence brands

B.4.2.1 General

The prands 'hevc' and 'hevx' are specifieddnr'the following subclauses. Unless otherwisg stated, the
specififications apply to both 'hevc' and 'hévx' brands.

B.4.2.2 Requirements on files

Fileq shall include 'msf1' among-the compatible brands and hence conform to the specifications in
10.3{1.1. Additionally, files shall comply with the specifications in B.3. track enabled shall be equal to
1 anfl track_in movie shall bé equal to 1 for at least one image sequence track conforming to with the
specifications in B.3.

Whein the 'hevc' btand is among the compatible brands, there shall be an image sequenc¢ track with
"hvcfl ' sample entiy type, track enabled equalto 1, track in movie equal to 1, and each spmple entry
havipg a dataS¢etference index value such that it is mapped to a bataEntryBox with (entry flags & 1)
equdl to 1, forwhich general_profile_idc is equal to 1 or (general_profile_compatibility_flags & 2(32- 1))
is greatef than 0.

NOTE-1 When the 'heve!' brandis among the r‘nmpnfih]p brands atleast one viewable image selquence track
is an HEVC image sequence track and contains a bitstream conforming to the Main profile of HEVC.

When the 'hevx' brand is among the compatible brands, there shall be an image sequence track with
'hvcl' sample entry type, track enabled 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:

— general
— general

Readers shd
and shall c
sequence tr

NOTE T
mirroring, ag

Displaying
track of aj
supported.

B.4.3 L-HEVC image and image collection brands

B.4.3.1 G

The brands
specificatio

A coded im
are true:

The ite
'clap',

Each la

A coded im
are true:

The iten has type '1hv1' and gonforms to the specifications in B.2.

| profile_idc is equal to 2 or [general_profile_compatibility_flags & 2(32 - 2)] is greatercth|
| profile_idc is equal to 4 or [general_profile_compatibility_flags & 232 - 4)] is greater th|

1l support all values allowed by 7.2.1 for the matrix syntax element of the TrackHeadd
bnform to the cleanapertureBox of the visual sample entry when displaying an i
hck with 'hvel' sample entry.

his clause and 7.2.1 establish that readers support rotation by 0, 90,180, and 270 degrees
controlled by the matrix syntax element, as well as cropping, as controled by the CleanApertur

bf an image sequence track with opacity information specified by an associated auxi
x_track type equal to urn:mpeg:hevc:2015:auxid:1,, as“specified in B.3.3, shoul

tneral

'heim' and 'heis' are specified in the\following subclauses. Unless otherwise stated
hs apply to both 'heinm' and 'heis' brands.

hge item is specified to conformyto the 'heim' brand when all of the following constr

m is not associated.with any other types of essential item properties than '1hvc', i
'imir','lsel',and 'tols'.

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

hge itenl is specified to conform to the 'heis' brand when all of the following constr

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

an 0.
an 0.

rBox
nage
and

bBox.

liary
1 be

, the

hints

rot',

hints

— The item is not associated with any other types of essential item properties than '1nvc', 'irot",

'clap',

'imir','lsel',and 'tols'.

Scalable Main 10 profile of HEVC.

B.4.3.2 Requirements on files

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

Files shall include 'mif1' among the compatible brands and hence conform to the specifications in
10.2.2.1. 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:
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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 item from
the alternate group containing the primary item.

— The item fulfils one of the following constraints:
— The item is a coded image item conforming to the 'neim' 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 tp the 'neim’
brand as specified in B.4.3.1.

Filegincluding 'heis' as a compatible brand shall contain an item thatis present in the file, s either the
prinmary 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 'n&is* brand as specified in B.4.3.1.

— Theitem is a crop-rotate-mirror derived image ifén, and the source image item of the ifem is either
h crop-rotate-mirror derived image item or a coded image item conforming to the 'heils' 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 cqded data for
an ejternal base layer picture is not requiredito be within a HEIF file. The DataReferenceBox allqws referring
to coded data that is present in an external-file. For example, a JPEG file can be used as an externfal base layer
re for a HEIF file conforming to the.'heim' or 'heis' brand.

B.4.3.3 Requirements on readers
The requirements on readérs 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
item|or any item from the alternate group containing the primary item and fulfils one of the following
consftraints:

['he itemis a coded image item conforming to the 'heim' brand as specified in B.4.3.1.

em is either
m' brand as

[heitem is a crop-rotate-mirror derived image item, and the source image item of the it

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-H

EVC image 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 R P \.lu;l Clllclltb UIx ﬁ}co

Files shall include 'msf1' among the compatible brands and hence conform to the specification

10.3.1.1. A
to1land tr
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equal to 1,
such that it|
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Multiview N
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'hvel' or
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such that it
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profile, Scal

B.4.4.3 R
The requirg

Readers for
sample entr
in movie €(
conforms tq

Readers for
sample entr
in movie €g
conforms tq

itionally, files shall comply with the specifications in B.3. track enabled shall be 4
bck _in movie shall be equal to 1 for at least one image sequence track conforming t
hs in B.3.

hevm' brand is among the compatible brands, there shall be an image-sequence track
'hvc2' sample entry type with an L-HEVC configuration record.included, track end
track in movie equal to 1, and each sample entry having a data’ reference index ¥
is mapped to a pataEntryBox with (entry flags & 1) equal\tovl. Moreover, each lay
Fucted access units of the image sequence track shall conform to the Main profile o
[ain profile.

hevs' brand is among the compatible brands, there shall be an image sequence track
'hvc2' sample entry type with an L-HEVC configuration record included, track end
hd track in movie equal to 1, and each sample éntry having a data reference index ¥
is mapped to a pataEntryBox with (entry fiags & 1) equal to 1. Moreover, each lay
Fucted access units of the image sequencestrack shall conform to the Main profile, Ma
able Main profile, or the Scalable Main 10 profile.

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

the 'nevm' brand shall/beable to display an image sequence track with 'nve1' or 'n
y type with an L-HEVC configuration record included, track enabled equalto 1and tr
ual to 1, for which«aeh layer in the reconstructed access units of the image sequence t
the Main profilelor the Multiview Main profile.

the 'nevs'<rand shall be able to display an image sequence track with 'nvc1' or 'n
y type withan L-HEVC configuration record included, track enabled equal to 1 and t
ual to 1or which each layer in the reconstructed access units of the image sequence t
theMain profile, Main 10 profile, Scalable Main profile, or the Scalable Main 10 profile

NS in
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with
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rack
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ack
rack

Readers shad

1 support all values allowed hy 721 forthe mates syntax element ofthe Trocric-a

rBox

and shall conform to the cleanapertureBox of the visual sample entry when displaying an image
sequence track with 'hvci' or 'hve2' 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 B.3.3, should be
supported.
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Annex C
(normative)

High efficiency image file MIME type registration

General

The

the major brand in the rFileTypeBox. When the major brand indicates a brand related td

(sing

brand is a compatible brand, this MIME type may also be used.

The

C.2

MIME
MIME

Requ
Opti
prof

code|

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

le image and image collection), the MIME type defined in this annex should be used. {
Fegistration below is the MIME type registration as recorded at IANA.

Registration

media type name: image
subtype name: heif, heic

[he semantics of the subtypes are as follows:

heif: High efficiency image file containingsone or more image items using
format

heic: High efficiency image file @ohforming to the requirements for ¢t

'heix', 'heim', or 'heis' brand (a@nd hence containing one or more HEVC (
items). (A brand in the file header identifies a specific profile of a md
format.)

he use of subtype values is e@nhstrained as follows:

[he MIME subtype name may pe* 'heic' only if the file conforms to the requiremd
heic', 'heix', 'heim', Or 'heis' brand, and contains at least one of those
ctompatible brand. The MIME subtype name may be 'heif' only if the file conf
Fequirements of the.'mifl' brand, and contains that brand as a compatible br
i red parametersf\hone

bnal parametefs:

iles: Specified by RFC 6381 and its successors.

Cs: Specified by RFC 6381 and its successors for files conforming to sped

erived@Nrom ISO/IEC 14496-12. Note that for HEVC, the format of a list itg
in tthg“value of the codecs parameter is specified in ISO/IEC 14496-15.

It oo . Qn or moxr itom d

hally reflect
Clause B.2
Vhen such a

any coding

he 'heic',
oded image
re general

tnts of the
rands as a
rms to the

hnd.

ifications
m included

ite

comma-csonaratod crintiong
T T

T

Each item description corresponds to the type of one or more image items included in the

file,

in any order.

file and may be present for other image items of the file.

Each
separated

item description
("+")

starts with an item type string and is

list of zero or more item property strings.

An item description should be present for the primary item of the

followed by a plus-

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.

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 iten] property string consists of the box-type of an item property marked as essentlial.
The ligt of the item property strings must indicate the entire set of item preperlties
that afe marked as essential. The item property strings must appear in the ofder |they

are asgociated with the image item in the file.

lhevcptl: For multi-layer image items, specifies the decoding capabilities required for
differgnt combinations of layers and temporal sub-layers; the syntax gnd semantics| are
specific to HEVC and are formally specified by the lhevcptl optighal” MIME parameter
in ISOfJIEC 14496-15 for the L-HEVC sample entry types. Informatiavely, the syntak is

BLIntetnal, ListIteml(, ListItemN)*, where
BLIntefnal is 0 or 1;

each Listitem has the structure 0OlsIdx.MaxTid.ProfileTiexLevell (.ProfileTierLevelN)*
and

OlsIdx |and MaxTid are integers

ProfilgTierLevelX is the substring specified{dr any HEVC sample-entry for the cqdecs
paramefer

dependencigs:

a list|of comma-separated URLs (seeRFC 3986) from the DataReferenceBoxes in the [top-
level MetaBox and all tracks. The(DataReferenceBoxes indicating a reference to the [same
file a$ the container file musf not be listed. The URLs should be relative whenever
possible. Note that the URLs( are often, but not required to be, relative, and [that
some characters in URLs may~ pequire escaping in some situations. DataReferenceBox| and

MetaBosj} are specified in ISO/IEC 14496-12.

Encoding cé¢nsiderations: @s)‘for video/mp4

Security donsideratiohs: 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

externgdlly when\needed. The security considerations of URLs are discussed in RFC 3986.

Interoperabilifty™ considerations: Interoperably deployed in reference code available |from
ISO, Jpvascript code from Nokia Technologies, in open-source in MP4Box and various

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

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.

Content-Type: image/heic; itemtypes=hvcl.A1.80.L93.B0+hvcC,iden+irot
Two items, one of which is a derived image item obtained by rotation, and the other is a non-frame-
backed HEVC Main profile image at the Main tier, level 3.1.

Content-Type:
I mage/heic; itemtypes=hvcl.A1.80.193.B0+hvcC; profiles=heic

An image file where the primary item of the file is a coded image that may@rmay not be associated
vith transformative item properties that are marked as non-essential. The coded|image is a
brogressive, non-frame-packed HEVC Main profile image at the Main fier, level 3.1.

Content-Type:
 mage/heic; itemtypes=grid.3686400,hvcl.Al.80.L93.B0+hwcC/hvcl.A1.80.L93.B0+hvcC

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

High efficiency image sequence file MIME type registration

D.1 General

The file exte

major brandl in the FileTypeBox. When the major brand indicates a brand related to ClauseB:3 (i
the MIME type defined in this annex should be used. When such a brand is"a compdtible

sequences),
brand, this

The registr

D.2 Regi

MIME media
MIME subty

The sern

hei
usil

hei
seq

The usq{

The MIM
of the
brand.
requird
brand ]

Required p
Optional p
profiles:

codecs:
derive

in the

When t

nsion and MIME type of a file deriving from the ISO base media file format usually réfileq

MIME type may also be used.

ition below is the MIME type registration as recorded at [ANA.

Stration

type name: image

be name: heif-sequence, heic-sequence

antics of the subtypes are as follows:

f-sequence: High efficiency image file containing one or more image sequeg

ng any coding format

c-sequence: High efficiency image filés@ontaining one or more HEVC coded i

juences

of subtype values is constrainedyas follows:

E subtype name may be 'heic-sequence' only if the file conforms to the requiren
'hevec', 'hevx', 'hevm', or ("hevs' brand, and contains that brand as a compay
The MIME subtype name may“be 'heif-sequence' only if the file conforms to

he{ cOdecs parameter 1is present, the first list item should represent a g

Othexr list items ther track

ments of the 'msfl' brédmd, and contains that brand as a compatible brand}
n the file header idéntifies a specific profile of a more general format.)
hrameters: none
hrameters:

Specified byy RFC 6381 and its successors.

Specifaed* by RFC 6381 and its successors for files conforming to specificadt

from FSOYIEC 14496-12. Note that for HEVC, the format of a list item incl|

value.of” the codecs parameter is specified in ISO/IEC 14496-15.

tthe
nage

nces

mage

ents

ible
the

ions
luded

rack

having

the handlor fvpo 'T4n+‘ repre ent

lhevcptl:

For multi-layer image items,
the syntax and semantics

specifies the decoding capabilities required for
different combinations of layers and temporal sub-layers;

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.
BLInternal,

Informatively, the synta

ListIteml(, ListItemN)*, where

BLInternal is 0 or 1;

X 1is

each Listitem has the structure 0OlsIdx.MaxTid.ProfileTierLevell(.ProfileTierLevelN)*

and

OlsIdx

82

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 RFC 3986.

Intejroperability considerations: Interoperably deployed in reference code avaiflable from
[ SO, Javascript code from Nokia Technologies, in open-source in MP4BdX 'é4nd various

bther implementations.

Publlished specification: ISO/IEC 23008-12, available as a Publicly Awvai¥able Htandard at
https://standards.iso.org/ittf/PubliclyAvailableStandards/index.HEml

Appllications: Multimedia, Imaging, Pictures

Fragment identifier considerations: Fragment identifiers ,dre specified in Annex L of
[SO/IEC 14496-12, available as a Publicly Available Stdwn@ard at https://starjdards.iso.

brg/ittf/PubliclyAvailableStandards/index.html
Addifcional information:
Magic number (s): none

'ile extension(s): heifs (for subtype heif-sequence), heics (for subtype heicisequence),
hif (for subtypes heif-sequence and heicssequence)

Macintosh File Type Code(s): None

Intended usage: Common
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Annex E
(normative)

AVC in the Image File Format

E.1 Overview

This annex
from the In
collection a

E.2 AVC

E.2.1 Ger

Clause E.3
in subclausg
its subclaus

The specifig

E.2.2 Im4g

E.2.2.1 D¢

An item of
specified be

NOTE1 A
ISO/IEC 1449

An AVC im3
stored acco

NOTE2 W
collection br
which has dd
contains an i

AVCItemDat

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

mages and image collections

jeral

pecifies requirements for files containing AVC-coded image-items. When a brand sped
E.4.1 is among the compatible brands of a file, the requirémeénts specified in Clause E.3
es shall be applied.

ations of Clause 6 and its subclauses apply.

Ige data

pfinition

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

low, and the bitstream contains exactly one access unit.

VC items containing independently coded pictures are normally IDR pictures as de
6-10.

ding to Clause E.3;

hen conformance-to the 'pred' brand is indicated in addition to the AVC-specific image and i
hind, an AVCifmage item can contain independently coded AVC image or predictively coded AVC i
coding dep€éndencies to one or more other coded image items. A predictively coded AVC image

fem reference of type 'pred’.

b shall not contain any extractors or aggregators defined in ISO/IEC 14496-15.

nces
nage

ified
i and

d as

fined

ige item contains independently coded AVC image. AVC coded image sequences shall be

mage
mage
item

NOTE 3

can be achieved in image items through the use of extents.

Functionality similar to sharing NAL units through extractors between samples of different tracks

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)
{

for

{

(1=0; i<item size;

class AVCItemData

)

// 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 in the TtemlLocationBox.

— DecoderConfigurationRecord indicates the record in the associated configuration,ihitialization
broperty.

NALUhitLength indicates the size of a NAL unit measured in bytes. The length field includep the size of
both the NAL unit header and the NAL unit payload but does not include the length field itself.

NALUpit contains a single NAL unit. The syntax of a NAL unit shall conformto the syntaxspecified in
SO/IEC 14496-10 and includes both the NAL unit header and the variable-length NAL unit payload.

E.2.8 AVC configuration item property

Box type: 'aveC!

Progerty type: Descriptive item property
Contlainer: ItemPropertyContainesfBox
Manfatory (per item): Yes, for an image itént of type 'avci’
Quantity (per item): One for an image item of type 'avc1'

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

essential shall be equal to IMfor an 'avcc' item property associated with an image item of fype 'avci'.

E.2.4 AVC auxiliaryimages
The JRNs specified for HEVC in B.2.5 may also be used with AVC.
An AVC coded auxiliary image uses the item type value 'avci'.

Theie js-currently no defined value for AVC auxiliary image for the aux subtype byfte array in
Auxifl datyTypeProperty.

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

addition to the boxes required by ISO/IEC 14496-15 to be contained in the AvCSampleEntry.

As specified in subclause 7.2.3.1 a CodingConstraintsBox is present in the AvCSampleEntry, in

For a track containing an AVC image sequence, either all samples shall be sync samples or the a11_ref

pics_intra

field in the codingConstraintsBox specified in 7.2.3 shall be set to one.

E.3.3 Auy

The SEI me
'avcl' Sam
entry.

E.4 AVC-

E4.1 AV(

E.4.1.1 Gg
The brand

A coded im
are true:

The ite
'clap’,

The cor

E4.1.2 Rc

iliary AVC image sequence tracks

bsages for the auxiliary channel follow the same principle as any other SEI message f
ble entry; i.e. they may be included in the decoder configuration record of the *dvc1' sa

specific brands
image and image collection brands
tneral

avci' is specified in the following subclauses.

hge item is specified to conform to the 'avcit bfand when all of the following constr

The itefn has type 'avci' and conforms to the specifications in E.2.

m is not associated with any other types of essential item properties than 'avec', 'i
and 'imir'.

tent of the item conforms te the Constrained High Profile of AVC.

bquirements on files

Files shall include 'mif1' among the compatible brands and hence conform to the specificatioi

10.2.2.1. Ad
The files co

Files includ
primary ite

ditionally, filesShall comply with the specifications in E.2.

(forming to the 'avci' brand shall additionally be constrained as follows:

r an
mple

hints

rot"',

NS in

ng 'awcdi™ as a compatible brand shall contain an item that is present in the file, is eithe
m of any item from the alternate group containing the primary item, and fulfils one
nstraints:

following cq

r the

olf the

The item 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.
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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.

i avci u ui Vv
Readers conforming to the ' ' brand are recommended but not required to decode all levels as
specified by ISO/IEC 14496-10.

oo

File feaders should support displaying of an image with opacity information specified-by.aip associated
auxiliary image of aux_type equal to urn:mpeg:hevc:2015:auxid:1.

E.4.2 AVCimage sequence brands

E.4.2.1 General

The prand 'avcs' is specified in the following subclauses.

E.4.2.2 Requirements on files

Fileq shall include 'msf1' among the compatible brands and hence conform to the specifications in
10.3{1.1. Additionally, files shall comply with the speecifications in E.3. track enabled shall be equal
to 1fand track in movie shall be equal to 1 for at least one image sequence track conforfming to the
specifications in E.3.

Whepn the 'avcs' brand is among the compatible brands, there shall be an image sequence¢ track with
"avcfl ' sample entry type, track enabled equal to 1, track in movie equal to 1, and each spmple entry
havihg a data reference index value sugh*that it is mapped to a patakEntryBox with (entry flags & 1)
equdl to 1, for which avcpProfileIndicakton is equal to 100 and constraint setd4 flagisedual to 1.

NOTE When the 'avcs' brand is'among the compatible brands, at least one viewable image selquence track
is an)AVC image sequence track and contains a bitstream conforming to the Progressive High profil¢ of AVC.

E.4.2.3 Requirements.on readers
The fequirements on readers specified in 10.3.1.2 shall be supported.

Readers for the %avts' brand shall be able to display an image sequence track with 'avci1' sample entry
type} track enabled equal to 1 and track in movie equal to 1, for which avcprofileTndication is
equgl to 100.and constraint_setd flagisequal to 1.

Readefs shall support all values allowed by 7.2.1 for the matrix syntax element of the Tra¢kHeaderBox
and 'shal—eonform—teo—the—tieam pertureBo of—the—istal oamplc ehRtry when diapla_yix g an image

sequence track with 'avc1' 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 Overview

The file ex
FileTypeBo
collection),
brand, this

The registr

F2 Regi

MIME media
MIME subty
This M
sectior
requird
a more

Required p
Optional p
profiles:

codecs:
derive

the val

itemtypes:

When th
dot-sey
file f

is the

Encoding c

Security
format

g

externd

fension and MIME type of a file in this family usually reflect the major brand if the
L. When the major brand indicates a brand related to Clause E.4.1 (single imagejand inage
the MIME type defined in this annex should be used. When such a brand is"a, compatible
MIME type may also be used.

ition below is the MIME type registration as recorded at [ANA.

Stration

type name:
be name:

image
avci

[ME type may be used when the requirements ofXthe 'avci' brand specifie@d in
E.4.1 of ISO/IEC 23008-12 apply (notably when“the primary image satisfies| the
ments of E.4.1.1). (A brand in the file headet identifies a specific profille of
general format.)
hrameters: none
hrameters:
Specified by RFC 6381 and its su€&éssors.
Specified by RFC 6381 and its~successors for files conforming to specificat|ions
from ISO/IEC 14496-12. Note stat for AVC, the format of a list item includdd in
ue of the codecs parameter (s specified in ISO/IEC 14496-15.
As for the MIME type (image/heic
e item type is a four“character code of a coded image, it may be followed py a
arated ('.') valu®, ‘as specified for the codecs parameter of the ISO base media
rmat name space~i! RFC 6381. For the item type 'avcl', the value after the '.'
'avcoti' valy€,gs specified in ISO/IEC 14496-15.
bnsiderations: as for video/mp4d
onsidexations: See section 4 of RFC 4337 and section 7 of RFC 6381. [This
doeg” not supply integrity or confidentiality protection and so they are applied

11y ,when needed.

Interoperability considerations:

IS0,

Javascript code from Nokia Technologies,

Interoperably deployed in reference code available from
in open-source in MP4Box and various

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,

Fragment

identifier considerations:
ISO/IEC 14496-12,

Imaging, Pictures

Fragment identifiers are specified in Annex L of
available as a Publicly Available Standard at https://standards.iso.

org/ittf/PubliclyAvailableStandards/index.html

Additional

Magic number (s) :

88

information:

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 Overview

The file exte
major brang
sequence), 1
brand, this

The registr

G.2 Regi
MIME media

MIME subty
This M
sectiof

specif]
Required p

Optional p
profiles:

codecs:
derive
format

ISO/IE

When t
having

Encoding c

Security
format

g

externd

Interopera

ISO, J

nsion and MIME type of a file deriving from the ISO base media file format usually réfileqt the
| in the FileTypeBox. When the major brand indicates a brand related to Clause E¥-2 (inage
he MIME type defined in this annex should be used. When such a brand is™a, compatible
MIME type may also be used.
ition below is the MIME type registration as recorded at [ANA.
stration
type name: image
be name: avcs
[ME type may be used when the requirements yofi/the 'avecs' brand specifie¢d in
E.4.2 of ISO/IEC 23008-12 apply. (A bramd{in the file header identifi¢s a
c profile of a more general format.)
hrameters: none
hrameters:
Specified by RFC 6381 and its _sufcessors.
Specified by RFC 6381 and its.successors for files conforming to specificatlions
from ISO/IEC 14496-12 and, derived specifications. Note that for AVC,| the
of a list item included K fu”the value of the codecs parameter is specifiefl in
14496-15.
he codecs parameter %8 present, the first list item should represent a track
the handler type Wpict'. Other list items represent other tracks.
bnsiderations¢ a¢ for video/mp4
onsideratdens: See section 4 of RFC 4337 and section 7 of RFC 6381. [This
does no&Mslpply integrity or confidentiality protection and so they are applied
1ly whern’ needed.
bid ity considerations: Interoperably deployed in reference code available |from
bvascript code from Nokia Technologies, in open-source in MP4Box and varjious

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,

Fragment

identifier considerations:
ISO/IEC 14496-12,

Imaging, Pictures

Fragment identifiers are specified in Annex L of
available as a Publicly Available Standard at https://standards.iso.

org/ittf/PubliclyAvailableStandards/index.html

Additional

Magic number (s) :

File extension(s):

90

information:
none

avces
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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 Overview

This annex
in the Imagge
are specifie

H.2 JPEG

Herives a format to encapsulate JPEG-coded images, image collections, and image s€que
File Format specified above. JPEG-specific brands for a single image and an imageeolle
d in H.4 and for image sequences in H.5.

images and image collections

H.2.1 De

Tnnition
Each JPEG image is stored:

nces
rtion

a) either 4s an item of type 'jpeg' containing a single compressed image item conforming t¢ the
ISO/IE( 10918-1.
b) orasar]item labelled as and conforming to the MIME type./ image/jpeg’.

Readers thgt support items of type 'jpeg' shall also suppert items of MIME type 'image/jpeg’.

NOTE1 T
information
coded image
metadata by

NOTE2 T
the primary
when the Im

The concatg
the extents
defined in |
of image) m

NOTE 3
images.

T

he storage as image items of type 'jpeg’' is’preferred, as meta-data is separated, and JPEG hg
Can be shared. If image items of MIME type* image/jpeg' are used, it is possible to have the
content in an image item of type 'jpeg™ present in the file, sharing the storage of both imag
referring to the same data using appropriate item constructors in the item location box.

his specification does not define a’JPEG-specific MIME type or file extension for HEIF files in
image item is a JPEG image.item, since storing of JPEG images within HEIF files is encouraged|
hge File Format provides functionality that is not otherwise available.

nation of the contents of the optional JPEG configuration box (the JpEGprefix bytes)
of the JPEG image item shall conform to the specification for a JPEG compressed ima
50/1EC 10918-1y-starting with the SOI (start of image) marker and ending with the EOI
hrker.

he optional JPEGPrefix bytes can be used to share quantization and other tables across se

bader
same
b and

hich
only

with
be as
(end

veral

data

The reconst

ructed image of a JPEG image item is the image that results when the JPEG compressed

that is not 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

Quantity (per item): Zero or one for an image item of type 'jpeg"’

Each JPEG image item may have an associated configuration property.

esseptial shall be equal to 1 foran 'jpgc' item property associated with an image item of fype 'jpeg'.

H.2.3 Syntax

clasls JPEGConfigurationBox extends Box('jpgC') {
unsigned int (8) JPEGprefix|[];
}

H.3| JPEG image sequences

H.3.1 General

Clauke H.3 and its subclauses specify requirements for all files containing one or more |JPEG-coded
image sequence tracks. When a brand specified*in’Clause H.5 is among the compatible brands of a file,
the fequirements specified in Clause H.3 and/its' subclauses shall be applied.

The ppecifications of Clause 7 and its subgelauses apply.

H.3.2 Derivation from ISO/IEG14496-12
The pample entry of type 'mjpgishall be used for an image sequence track coded with JPEG.
The prEGsampleEntry mayinclude a JpPEGConfigurationBox as defined above.

The [concatenation of(the contents of the optional JpEGConfigurationBox (the JPEGprefix |bytes) with
the 4ample data of any one sample in the track shall conform to the specification for a JPEG fompressed
image as definedin ISO/IEC 10918-1, starting with the SOI (start of image) marker and end|ng 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:

The ite

isacoded imngp item r‘rmf'm'ming tothe 'ipeq brand as Qppr‘ifipd inH41 oriscaded

with

MIME t

a crop-}
specifig

H.4.3 Regq

The requirg

The itemn is a crop-rotate-mirror derived image item, and the source image item of the iteny’is e
otate-mirror derived image item or a coded image item conforming to the 'jpeg' bramnd as

ype 'image/jpeg’ and conforms to that MIME type specification.

din HA4.1.

uirements on readers

Iments on readers specified in 10.2.2.2 shall be supported.

ther

Readers comforming to the 'jpeg' brand shall support displaying an item that is either the primary

item or any
constraints

— Theitem is a coded image item conforming to the ' ypeg' brand as specified in H.4.1, or is coded

MIME t

a crop-}
specifie

H.5 JPEG

H.5.1 Ger
The brand

H.5.2 Reg

Files shall include 'msfi* among the compatible brands and hence conform to the specificatioi

10.3.1.1. Ad
1 and trac
specificatio

The itemn is a crop-rotate-mirror derived image iterhpand the source image item of the itemis e
otate-mirror derived image item or a coded image item conforming to the 'jpeg' brand as

item from the alternate group containing the primary itéapand fulfils one of the follo

ype 'image/jpeg’ and conforms to that MIME type‘specification.

din H4.1.

image sequence brands

jeral

jpgs' is specified in.the following subclauses.

uirements on files

Hitionally)files shall comply with the specifications in H.3. track enabled shall be equ
| in_mowie shall be equal to 1 for at least one image sequence track conforming to witl
hsin.H.3.

ving

with

ther

NS in
al to
 the

When the 'jpgs' brand 1s among the compatible brands, there shall be an 1mage sequence track

with

'mjpg' sample entry type, track enabled equal to 1, track in movie equal to 1, and each sample entry
having a data_reference index value such that it is mapped to a 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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