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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. O

ther

International organizations, governmental and non-governmental, In l1aison with IsU and IEC,
take part in the work.

The procedures used to develop this document and those intended for its further maintenance
described in the ISO/IEC Directives, Part 1. In particular, the different approval critétia’ needec
the different types of document should be noted. This document was drafted in aceerdance with
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the sul
of patent rights. ISO and IEC shall not be held responsible for identifying’any or all such pa
rights. Details of any patent rights identified during the development of.thle document will be i
Introduction and/or on the ISO list of patent declarations received (see @Www.iso.org/patents) or the
list of patent declarations received (see http://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and doe;s
constitute an endorsement.

For an explanation of the voluntary nature of standdrds, the meaning of ISO specific terms
expressions related to conformity assessment, as well’as information about ISO's adherence tad
World Trade Organization (WTO) principles in the Teghnical Barriers to Trade (TBT), see www.iso.
iso/foreword.html.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techno
Subcommittee SC 29, Coding of audio, picture; multimedia and hypermedia information.

Alist of all parts in the ISO/IEC 23008-S€ries can be found on the ISO website.

Any feedback or questions on thissdocument should be directed to the user’s national standards bo
complete listing of these bodies'¢an be found at www.iso.org/members.html.
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Information technology — High efficiency coding and
media delivery in heterogeneous environments —

—Part 12:
Image File Format

AMENDMENT 1: Support for predictive image coding,bursts,
bracketing and other improvements

Clause 3
Add the following terms and definitions at the end of 3.1:

3.1.40
predictively coded image item
image item (3.1.17) that has a decoding dependency to oneef.more other coded image items (3.1.5

3.1.41
unique ID
identifier for either an item, an entity group or atrack that fulfils the requirements of the 'unif' brand

Note 1 to entry: Requirements on the 'unif' brahd'dre specified in ISO/IEC 14496-12.

3.1.42

visual context
visual rendering surface such as a sereen buffer, which may already contain visual material, and pnto
which an image (3.1.15) can be rexdered

Clause 4, item a)
Replace the text in item a) with the following:

a) the storage\of a single coded image or a collection of coded images, possibly with derived imgges;
coded images are normally independently coded except when the 'pred' brand is signalled. In
such latter case, coded images may be independently coded or may have been coded with inter
prédiction;

Clause 4, third paragraph:

Replace the third paragraph with the following:

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

© ISO/IEC 2020 - All rights reserved 1
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6.4
Add

the following new subclause after subclause 6.4.8:

6.4.9 Predictively coded image items

Predictively coded image items have a decoding dependency to one or more other coded image items.
An example for such an image item could be a P frame stored as an image item in a burst entity group

that

has IPPP.__structure with the P frames prpndpnf nn]y onthe prnr‘ndino Lframes
4 (=]
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6.5.1
Add
Whs

bility to have predictively coded image items has certain benefits especially in content re-editing
cover image selection:

[mage sequences can be converted to image items with no transcoding.

Any sample of an image sequence track can be selected as a cover image. The cover image does not
need to be intra-coded.

Devices that do not have a video or image encoder are capable of updating the,cover image of a file
containing an image sequence track.

Storage efficiency is further achieved by re-using the predictively coded picture rather than re-
encoding it as [ frame and storing as an additional image item. Moreoyer; image quality degradation
is also avoided.

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

lictively coded image items are linked to the coded image items they directly and indirectly depend
y item references of type 'pred'. The list of referénced items in item references of type 'pred’

indicate the decoding order. When concatenated, the encoded media data of items with item 1D
il to to item 1D for all values of j from 0 to zeférence count — 1, inclusive, in increasing order of
lowed by the item with item 1D equal to fromyitem 1D shall form a bitstream that conforms to the
der configuration item property of the predictively coded image item.

rder to decode the predictively coded\image item, there shall be no other decoding dependencies
r than the image items referenced by, item references of type 'pred’.

predictively coded image item shall be associated with exactly one RequiredreferenceTypesProperty
aining one reference type with the value 'preqd’.

the following paragraphs at the end of the subclause 6.5.1, after the NOTE:

n uniqueiPs‘are used, an item 1D value in the ItemPropertyAssociationBox is resolved to an item

idenftifier whenever the embedding MetaBox contains an item with such identifier, and is resolved to an

entify group identifier otherwise.

Pro

In such case, properties apply to the entity group as a whole, and not individually to each entity within
the group.

2 © ISO/IEC 2020 - All rights reserved
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6.5

Add the following new subclauses after subclause 6.5.12:
6.5.13 Image scaling

6.5.13.1 Definition

e —

Property type: Transformative item property
Container: 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 propexty, if any, or the reconstru
image of the associated image item.

The width and height of the input image (call those input widtiwand input height) are resized
target width and height, in pixels, respectively equal to ceil ¢ (traput width * target width numerg
/ target width denominator) andceil ((input height *fdrget height numerator)/target hei
denominator), where ceil () is the ceiling function. The-sealing of the input image applies to both w
and height separately. The fraction may or may not be‘inreduced terms.

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

NOTE2 When the input image is the recdnstructed image of the associated image item, in
width and input height, respectively, areNequal to image width and image height declared in
ImageSpatialExtentsProperty associated'with this image item. Otherwise, input width and input he
are equal to the width and height of the qutput of the previous transformative item property.

6.5.13.2 Syntax

aligned(8) class ImageScaling
extends ItemFullProperty(Wiscl', version = 0, flags = 0) {
unsigned int (16) fexrget width numerator;
unsigned int (l1el\kérget width denominator;
unsigned int (1%)) target height numerator;
unsigned int, (16) target height denominator;

}
6.5.13.3 Seniantics

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

target width denominator specifies the denominator of the scaling ratio for the resized image i

cted

to a
tor)
pht
idth

put
the
ight

the

| 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.

© ISO/IEC 2020 - All rights reserved
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6.5.14 Content light level

6.5.14.1 Definition

Box type: ‘elli!

Property type: Descriptive item property
Confairrer: ToemPropertyContainers
Manldatory (per item): No

Quantity (per item): At most one

Thelcontent light level item property provides information about the light level in the content;

6.5.14.2 Syntax

Thefontentlightlevel 'c111 ' descriptiveitem propertyhasthe samesyntaxastheconténtLightLevelBox
as defined in ISO/IEC 14496-12.

6.5.14.3 Semantics

The
ast

semantics of the syntax elements within the content light level 'c11¥" item property are the same
ose specified for the syntax elements of contentLightLevelBoxas-defined in ISO/IEC 14496-12.

6.5.15 Mastering display colour volume

6.5.15.1 Definition

Box[type: "mdev!

Property type: Descriptive item property

Container: ItemPropertyCenlainerBox

Mandatory (per item): No

Quantity (per item): At most one

Thig property provides information about the colour primaries, white point, and mastering luminance

in th
6.5.

Thig
ISO

6.5.
The

e content.
15.2 Syntax

property has_the same syntax as the MasteringDisplayColourvolumeBox as defined in
IEC 14496-12.

15.3 Semantics

setmantics of the syntax elements within this property are the same as those specified for the

syn

ax-elements of MasteringbisplayColonrVolumeRox as defined in ISO/TEC 14496-12

© ISO/IEC 2020 - All rights reserved
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6.5.16 Content colour volume

6.5.16.1 Definition

Box type: ‘celv!

Property type: Descriptive item property
Comtaimmer: HoemBropertyContainers
Mandatory (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 contentColourvolumeBox as definedin ISO/IEC 14496-12.

6.5.16.3 Semantics

The semantics of the syntax elements within this property arethe same as those specified for
syntax elements of contentColourvolumeBox as defined in ISOZIEC 14496-12.

6.5.17 Required reference types
6.5.17.1 Definition

Box type: 'rref’

Property type: Descriptive item-property

Container: ItemPropertyContainerBox

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

the

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

reader shall understand and process to decode the associated image item. The respective essen
flag shall be equal to 1 in 1&émPropertyAssociationBox.

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

6.5.17.2 Syntax

aligned (8) class RequiredReferenceTypesProperty
extends ItemFullProperty('rref', version = 0, flags = 0){
unsigned int (8) reference type count;
for{ A2=0; i< reference type count; i++) {
whsigned int (32) reference type[i];

d 5

}

Fial

L D 17 D Cozxaodioo
U . X770 JCIHIIaIrcicsS

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

and

reference type[i] indicates a reference type thatis required to understand and process to decode the

associated image item.

© ISO/IEC 2020 - All rights reserved
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6.5.18 Creation time information

6.5.18.1 Definition

Box type: ‘crtt!
Property type: Descriptive item property
Confaimer: ItonProportybontainosh

Manldatory (per associated item_ID): No
Quantity (per associated item_ID): At most one
ThelcreationTimeProperty documents the creation time of the associated item or group ofentities.

6.5.18.2 Syntax

alidgned (8) class CreationTimeProperty
extdqnds ItemFullProperty('crtt', version = 0, flags = 0) {
Ynsigned int (64) creation time;

6.5.18.3 Semantics

credtion time is an integer that declares the creation time of{the item or group of entities (in
micoseconds since midnight, Jan. 1, 1904, in UTC time).

6.5.19 Modification time information

6.5.19.1 Definition

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

Manfdatory (per associated item_ID): “~No
Quantity (per associated item_[D): At most one

The|ModificationTimeProperty documents the last modification time of the associated item or group
of entities.

6.5.19.2 Syntax

alidned(8) class ModificationTimeProperty
extdnds ItemfUllProperty('mdft', version = 0, flags = 0) {
Unsignedidnt (64) modification time;

}

6.5.19.3 Semantics

modification time is an integer that declares the most recent time the item or group of entities was
modified (in microseconds since midnight, Jan. 1, 1904, in UTC time).

6 © ISO/IEC 2020 - All rights reserved
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6.5.20 User description
6.5.20.1 Definition

Box type: "udes'
Property type: Descriptive item property
Comtaimmer: ItemPropertyContainesh

Mandatory (per associated item_ID): No
Quantity (per associated item_ID): Zero or more

The UserbDescriptionProperty permits the association of item(s) or entity group(s) with a
defined name, description and tags; there may be multiple such properties, which ‘shall have diffe
language codes.

When several instances of userbescriptionProperty are associated with the,same item or entity gy
they represent alternatives possibly expressed in different languages,and a reader should choosg

ser-
rent

oup,
the

most appropriate. At most one UserDescriptionProperty with the sameé-=1t lang 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;
}

6.5.20.3 Semantics

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

"en-
ags.

name is a null-terminated<UTF-8 character string containing human readable name for the itefn or

group of entities. If not present (an empty string is supplied) no name is provided.

description isanull-ferminated UTF-8 character string containing human readable description of the
item or group of éntities. If not present (an empty string is supplied) no description is provided.

tags is a pul<terminated UTF-8 character string containing comma-separated user-defined [tags
related to the'item(s). If not present (an empty string is supplied) no tags is provided.
6.5.21*Accessibility text

6.5.21.1 Definition

Box type: raltts

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per an item): No

Quantity (per an item): Zero or more

© ISO/IEC 2020 - All rights reserved 7
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The AccessibilityTextProperty contains a string suitable to be used as an alternate text for an image
if the image cannot be displayed, similarly to alt text in HTML. The language used by the alternate text
is represented by a language tag string compliant with IETF RFC 5646.

When several instances of AccessibilityTextProperty are associated with the same item, they
represent alternatives possibly expressed in different languages and a reader should choose the most
appropriate. At most one AccessibilityTextProperty with the same a1t 1ang value should apply to
the same item.

6.5.21.2 Syntax

alidgned (8) class AccessibilityTextProperty

extdnds ItemFullProperty('altt', version = 0, flags = 0) {
ytf8string alt text;

Jytf8string alt lang;

}

6.5.21.3 Semantics

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

alt [langis a character string containing an IETF RFC 5646 compliant language tag string, such as "en-
US"['fr-FR", or "zh-CN* representing the language of the text contained ina1t text. When a1t langis
emptty, the language is unknown/undefined.

6.5.22 Auto Exposure Information

6.5.22.1 Definition

Box [type: 'aebr!

Property type: Descriptive item property
Container: ItemPropertyCoptainerBox
Manldatory (per item): No

Quantity (per item): At most one

Thelauto exposure descriptiveAtem property defines the exposure variation of the associated image
item relatively to the camerasettings.

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

6.5.22.2 SyntaXx

alidned(8) (Class AutoExposureProperty

extdnds LtemFullProperty('aebr', version = 0, flags = 0) {
int (8) y'exposure step;

In€/8) exposure numerator;

}

6.5.22.3 Semantics

exposure_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 is
used, when equals to 3, a third stop increment is used, and when equals to 4, a quarter stop increment is
used. Other values are reserved.

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

8 © ISO/IEC 2020 - All rights reserved
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The exposure value variation of the associated image item compared to the camera settings is expressed

asaIanberofStopS,andiSCOHunHedaSexposure_numerator/exposure_step
6.5.23 White balance information

6.5.23.1 Definition

Box type: 'wbbr!

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

Quantity (per item): At most one

The white balance descriptive item property defines the white balance conipensation on blue/ar
bias and/or magenta/green bias applied to the associated image item relatively to the camera setti

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

6.5.23.2 Syntax

aligned(8) class WhiteBalanceProperty

extends ItemFullProperty('wbbr', version = 0, fladgs)= 0) {
unsigned int (16) blue amber;

int (8) green magenta;

}
6.5.23.3 Semantics

blue amber is an unsigned integer indicating the colour temperature component of the white bal
in Kelvin.

green magenta is a signed integer indicating the colour deviation component of white balance in ur
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 colour
while a positive Duv indicatés a green colour shift.

6.5.24 Focus inforination

6.5.24.1 Definition

nber
hgs.

d in

Ance

it of

Chift,

Box type: 'fobr!

Property type: Descriptive item property
Container: ItemPropertyContainerBox
Mamdatory {peritem): No

Quantity (per item): At most one

The focus descriptive item property defines the focus variation of the associated image item relatively

to the camera settings.

It is used to specify the properties of an image item included in an ' fobr' entity group as specified in

subclause 6.8.6.

© ISO/IEC 2020 - All rights reserved
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6.5.24.2 Syntax

alig
exte
u
u

}

ned(8) class FocusProperty

nds ItemFullProperty('fobr', version = 0, flags = 0) {
nsigned int (16) focus distance numerator;

nsigned int (16) focus distance denominator;

6.5.24.3 Semantics

Thefocus distance is expressed in meter as the ratio of focus distance numeratorand focus distancen

dend

minator. Focus at infinity is expressed as division by zero, i.e. focus distance denominator(is

equgl to 0 and focus_distance numerator should be equal to 0.

6.5.25 Flash exposure information

6.5.25.1 Definition

Box|type: 'afbr’'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Marldatory (per item): No

Quantity (per item): At most one

The|flash exposure descriptive item property defines the flash exposure variation of the associated

ima

It is
subd

6.5.

alid
extd
bl
bl

}
6.5.

flagd

be item relatively to the camera settings.

used to specify the properties of an image item includéed in an 'afbr' entity group as specified in
lause 6.8.6.

5.2 Syntax
ned(8) class FlashExposureProperty
nds ItemFullProperty('afbr', versiongs 0, flags = 0) {

nt (8) flash exposure numerator;
nt (8) flash exposure denominator;

5.3 Semantics

h_exposure numerator and,flash exposure denominator are integers representing the flash

exposure value of the sampl€ expressed in a number of f-stops as the ratio of f1ash exposure numerator

and|flash exposure denominator.

6.5.26 Depth of field information

6.5.£6.1 Definition

Box [type: "dobr!

Pro;rerty type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): No

Quantity (per item): At most one

The depth of field descriptive item property defines the depth of field variation of the associated image

item relatively to the camera settings. It is expressed as an aperture change.

It is

used to specify the properties of an image item included in a 'dobr' entity group as specified in

subclause 6.8.6.

10
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6.5.26.2 Syntax

aligned(8) class DepthOfFieldProperty

extends ItemFullProperty('dobr', version = 0, flags = 0) {
int (8) f stop numerator;
int (8) f stop denominator;

}

6.5.26.3 Semantics

The depth of field variation is expressed as an aperture change in a number of stops, and is cothp
as £ 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

Quantity (per associated item_ID): At most one

The panorama descriptive item property defines the-eharacteristics associated with a panor
defined by a 'pano' entity group.

This item property should only be associated witli an entity group with grouping type equal to 'pa

6.5.27.2 Syntax

aligned(8) class PanoramaProperty
extends ItemFullProperty('pano', sm€trsion = 0, flags = 0) {
unsigned int (8) panorama diregkion;
if (panorama direction >= 4%%&& panorama direction <= 5) { // grid
unsigned int (8) rows midlus one;
unsigned int (8) columns minus one;
}
6.5.27.3 Semantics

panorama_directidn is an unsigned integer signalling the type of panorama used and the scan
order of input'images in the panorama:

— 0: left-fo-right horizontal panorama
— <Joright-to-left horizontal panorama

— 2: bottom-to-top vertical panorama

uted

no'.

ning

— 3: top-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 order, i.e. starting from the top-left corner, the first row is organized
from left-to-right, then the second row is organised from right-to-left, the third row is organized

from left-to-right and so on.

other values are undefined.

© ISO/IEC 2020 - All rights reserved
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rows_minus_one isan unsigned integer that specifies the number of rows in the grid minus one.

columns minus one is an unsigned integer that specifies the number of columns in the grid minus one.

6.6.2.3

Replace the text in NOTE 1 with the following:

NO"[';F 1  If the desired input images are not of a consistent size, then derived image items that scale or crop
then}, as needed to make them consistent, can be used; other specifications can, however, restrict whether
deriyed image items are permissible as input to the image grid derived image item. This document specifies
cropping in 6.5.8 and scaling in subclause 6.5.13.

6.8
Rename the heading of subclause 6.8 as “Entity and sample groups”.

Movg the current subclause 6.8 “Relating an untimed item to a timed sequenge!_and all of its subclauses
to sybclause 6.8.1. Add the following new subclause 6.8.2 at the end of the subclause:

6.8.2 Burstimages
6.8.2.1 Overview

Bur§t images are a series of rapid succession images. Burst images can contain any number of images
and jmay benefit fully from the image sensor resolution orrimage processing pipeline, hence providing
access to high-resolution original versions of individualdmages of a burst capture.

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

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. [[he entity id values of the image items in a 'brst' entity group shall be listed in a temporally
incrgasing order.

Whgn an image sequence trfagk is included in a 'brst' entity group, there shall be only one entity id
pregent in the 'brst' entity group. An image sequence track may be included in a 'brst' entity group
to irfdicate that it contains a burst-captured image sequence as opposed to other types of multi-image
captjures, such as focalor exposure stacks.

There may be multiple 'brst' entity groupings in the same file with different group id values.
6.8.B 'tsyn“entity group

A tirpes synchromzed capture entity group (' tsyn') contains entities that were synchronously captured

A sikgle——t=yr—entitygroup—shalHnaehideert+ty—o—valtesthateitherresolvetoimageitems—orto
image sequence tracks, but not a mixture of both. A 'tsyn' entity group including image items indicates
that the image items were simultaneously captured spanning the same time. A 'tsyn' entity group
including image sequence tracks indicates that all tracks in the group, if played using the timing in the
file, are in sync.

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

There may be multiple 'tsyn' entity groupings in the same file with different group id values.
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6.8.4 'iaug’ entity group

An 'iaug' entity group associates an image item with an audio track. When displaying an image item
mapped to an 'iaug' entity group, a reader should also play the related audio track provided that audio
playback is enabled e.g. based on user preferences.

The number of entities in an 'iaug' entity group shall be exactly 2, one of the entity id values shall
indicate an image item, and the other entity id value shall indicate an audio track. The number of

If the file contains alternative audio tracks to be played with an image item, the audio tracksishould
have the same alternate group value in their TrackHeaderBox and any one of these audio trpcks
should be included in 'iaug' entity group. A reader processing an 'iaug' entity group sheuld check the
availability of alternative audio tracks in the same file based on the alternate groupsyntax element
and select the audio track among the alternatives.

When the FileTypeBox includes a brand specified in this document, and either-the file does not indlude
video or image sequence tracks or when video or image sequence tracks are.npt played, the playbagk of
an audio track should only be started when it is present in an 'iaug' entityzgroup and the image ftem
in the same 'iaug' entity group is displayed. If the image item is a derived image item, only the audio
track that is associated with the final derived image item should be-played back, and audio tracks|that
are associated with image items utilized during the derivation of the’derived image item should n¢t be
played back.

When an audio track is not meant to be played back withotit\the image item associated with the audio
track using the 'iaug' entity group, track_in movie should be equal to 0 in the TrackHeaderBox of the
audio track.

6.8.5 'ster’' entity grouping

'ster': The output images of the image items{form a stereo pair suitable for displaying on a stereosqopic
display. The entity group shall contain exactly two entity id values that point to image items and $hall
contain no entity id values that point te-tracks. The first listed entity id value (with i equal o 0)
indicates the left view and the seconde#tity id value indicates the right view.

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

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

It is useful in some situations to keep and make explicit the relationship between the image$ for
carrying the initial intent of the photographer during all the photo processing workflow. Image ifems
and samples. from sequence of images ('pict' track) may be logically grouped during capture-timg for
many differént purposes, for instance, any kind of bracketing such as exposure, white-balance, flash
exposure; depth-of-field, focus.

Fer\this purpose, image items are grouped using an EntityToGroupBox With a specific grouping fype
value that characterizes the purpose of grouping Samples from images sequences are grouped Using

cnmn]n grouping with a dedicated grouping tvpe value and group anr‘rlnhnn that characterizd the

purpose of grouping. grouping_type values for bracketed sets deflned in thls document are listed in
Table 1.

In addition, for each EntityToGroupBox with a given grouping type value, an item property may be

associated with each item to provide item-specific parameters for this item within the entity group (e.g.
exposure value of an item in an auto exposure bracketing set). The same FourCC code is used for the

© ISO/IEC 2020 - All rights reserved 13


https://iecnorm.com/api/?name=8efb40015fc57f1b28e7823d7a0f91f8

ISO/IEC 23008-12:2017 /Amd.1:2020(E)

grouping type of a given EntityToGroupBox and for the box type of the item property that provides the
parameters specific to an item within a corresponding entity group.

NOTE This allows one HEIF reader to easily retrieve the item property associated with a given group of

items among all item properties. (E.g. the parameters of items pertaining to an EntityToGroupBox ('aebr') are
provided by an ItemFullProperty ('aebr') where 'aebr' is the FourCC for auto exposure bracketing set).

Table 1 — Bracketed set types

grouping_type semantics FourCC codes
Auto Exposure bracketing aebr
White balance bracketing wbbr
Focus bracketing fobr
Flash Exposure bracketing afbr
Depth of field bracketing dobr

Thelfollowing subclauses provide more details on each grouping of images.
6.8.5.2 Auto exposure bracketing
6.8.5.2.1 'aebr' entity group

Thelauto exposure bracketing entity group ('aebr') indicates a setof image items that were captured
with varying exposure settings. The relative exposure setting foreach image item in the entity group
shoyld be defined using an auto exposure item property 'aebr!\as specified in subclause 6.5.22.

6.8.5.2.2 'aebr' sample group
6.8.6.2.2.1 Definition

Thejauto exposure bracketing sample group (' aebr) indicates a set of samples that were captured with
varyfing exposure settings. There may be several-sample groups of type 'aebr', each with a different
value of grouping type parameter. AutoExpéureBracketingEntry provides the relative exposure
setting for samples associated with this entry in the sample group.

6.8.p.2.2.2 Syntax

alidned(8) class AutoExposureBkatketingEntry
extdqnds VisualSampleGroupEntEy('aebr') {

int (8) exposure step;

int (8) exposure numeratbr;

}
6.8..2.2.3 Semantics

expdsure step.dsian integer value that specifies the increment steps used during the exposure
bradketing. When equals to 1, a full stop increment is used, when equals to 2, a half stop increment is
used, when'equals to 3, a third stop increment is used, and when equals to 4, a quarter stop increment is
used. Other values are reserved.

n I an Indbnagay valiin crnifiain g b A oo ot 1o A +0 copynabn
eXp uart< ITUINMTC L atTUL Io ATl lAAL\,s\,l valruco JlJ\,\-ll_yllls CIIC LAPUJMLL ITUITICITI AlVUIL uocTuu A\ j \'UllllJ\/lL\/ CITC

exposure value stop of the item.

The exposure value variation of the image item compared to the Automatic Exposure camera settings is
expressed as a number of stops that is computed as exposure numerator/exposure step.

14 © ISO/IEC 2020 - All rights reserved


https://iecnorm.com/api/?name=8efb40015fc57f1b28e7823d7a0f91f8

ISO/IEC 23008-12:2017 /Amd.1:2020(E)

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 should be defined using a white balance item property 'wbbr' as specified in subclause 6.5.23.

68632 'wvbbr'sample group
r O I

6.8.6.3.2.1 Definition

The white balance bracketing sample group ('wbbr') indicates a set of samples that were” capt
with varying white balance settings. There may be several sample groups of type 'whbe}, each w
different value of grouping type parameter.WhiteBalanceBracketingEntry pI‘OVideS the white bal
compensation on blue/amber bias and/or magenta/green bias for samples associated with this ent
the sample group.

6.8.6.3.2.2 Syntax

aligned(8) class WhiteBalanceBracketingEntry

extends VisualSampleGroupEntry ('wbbr') {
unsigned int (16) blue amber;

int (8) green magenta;

}
6.8.6.3.2.3 Semantics

blue amber is an unsigned integer indicating the colour'temperature component of the white bal
in Kelvin.

green magenta is a signed integer indicating the colour deviation component of white balance in ur
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 colour
while a positive Duv indicates a green colotr shift.

6.8.6.4 Focus bracketing
6.8.6.4.1 'fobr' entity group

The focus bracketing exposure bracketing entity group (' fobr') indicates a set of image items that
captured with varying,focus settings. The relative focus setting for each image item in the entity g
should be defined using a focus item property 'fobr' as specified in subclause 6.5.24.

6.8.6.4.2 'fobr' sample group
6.8.6.4.2,1" Definition

The.fodus bracketing exposure bracketing sample group (' fobr') indicates a set of samples that ¥
captured with varying focus settings. There may be several sample groups of type 'fobr', each w
different value of grouping type parameter. FocusBracketingEntry provides the relative focus sef

ired
th a
hnce
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for Qnmp]pc associated with this entry in the cnmp]p group

6.8.6.4.2.2 Syntax

aligned (8) class FocusBracketingEntry

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

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.

6.8.
6.8.
The

6.5 Flash exposure bracketing

6 51 'afbr' entitvoroun
v O r

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
groyp should be defined using a flash exposure item property 'afbr' as specified in subclause 6.5.25.

6.8.
6.8.
The

b.5.2 'afbr' sample group
6.5.2.1 Definition

flash exposure bracketing sample group ('afbr') indicates a set of samples,that were captured

with varying flash exposure settings. There may be several sample groups of typé 'afbr', each with

a di

fferent value of grouping type parameter. FlashExposureBracketingEnfty provides the relative

flasl exposure setting for samples associated with this entry in the sample group.

6.8.

h.5.2.2 Syntax

aligned(8) class FlashExposureBracketingEntry
extdqnds VisualSampleGroupEntry ('afbr') ({

}
6.8.

iInt (8) flash exposure numerator;
int (8) flash exposure denominator;

b.5.2.3 Semantics

flagh exposure numerator and flash exposurendenominator are integers representing the flash

exp
and

6.8.
6.8.
The

with
grou

6.8.
6.8.
The

with
diffd
of fibld:settingfor samples-associated-with-thisentry-inthe somplegroup———— |

psure value of the sample expressed in a number of f-stops as the ratio of f1ash exposure numerator
flash exposure denominator.

6.6 Depth of field bracketing
b.6.1 'dobr' entity group

depth of field bracketing-entity group ('dobr') indicates a set of image items that were captured
varying depth of field §ettings. The relative depth of field setting for each image item in the entity
p should be defined,using a depth of field item property 'dobr' as specified in subclause 6.5.26.

b.6.2 'dobr' sample group
b.6.2.1 Definition

depth -of field bracketing sample group ('dobr') indicates a set of samples that were captured
vayying depth of field settings. There may be several sample groups of type 'dobr', each with a
rentvalue of grouping type parameter.DepthOfFieldBracketingEntry provides the relative depth

6.8.6.6.2.2 Syntax

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

int (8) f stop numerator;

int (8) f stop denominator;

16
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6.8.6.6.2.3 Semantics

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

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 yser-
description item property 'udes"'.

NOTE Human-readable description with alternatives languages can be obtained by associating multiple
user-description item properties with different 1ang attributes.

There may be multiple 'a1bc' entity groupings in the same file with differentGxcoup id values, and the
same image may belong to multiple album collections.

6.8.7.2 'favc' entity group

The favourites collection entity group (' favc') indicates a set of.entities that form a collectidn of
favourites images.

Human readable description may be associated with a faveufites collection entity group using a yser-
description item property 'udes'.

NOTE Human-readable description with alternatives languages can be obtained by associating multiple
user-description item properties with different 1ang atttibutes.

There may be multiple ' favc' entity groupings.n the same file with different group id values, and the
same image may belong to multiple favourites-collections.

6.8.8 Panorama
6.8.8.1 'pano’' entity group

The panorama entity group (“panc') indicates a set of images that were captured in order to cregte a
panorama.

Theentity idmayrefeftoanitem,toatrack, or, whenunique IDsareused, toanotherentityToGroupBox
representing a bracKketing set of images.

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

Entities in\the panorama entity group or samples in an image sequence track referred by a panorfama
entity-gtoup are listed in increasing panorama order. The panorama direction (e.g. left-to-right, rjght-
to-left.) corresponding to the panorama order should be declared using a panorama item property
'parto' associated with the entity group.

Wheon an tvaaagn coaaninmnen tracnlr o dnalbiadnd 190 o antitv granin thavrns chall ha Ay Ana

L 1 P 3
wW-Reh- i Hnage-Sequenecetrackis Hhetdaea a1 parc— SRtV gFrodp,tReFe- S 8e- ey ohReentsty 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 2020 - All rights reserved 17


https://iecnorm.com/api/?name=8efb40015fc57f1b28e7823d7a0f91f8

ISO/IEC 23008-12:2017 /Amd.1:2020(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, r‘nrrpcpnnr‘] to one camp]p or to a set of c:\mp]pc (i e camplpc with same frame nnmhpr) The

PandramaEntry provides the frame number within the panorama of samples associated with this entry
in the sample group.

The|relationship of samples composing a frame in the panorama may be signalled using a bracketing
sample group (e.g. auto exposure bracketing sample group).

NOTE This is useful to describe enhanced panorama (e.g. an HDR panorama for which‘each frame
composing the panorama is an auto exposure bracketing sample group 'aebr'). There can be several sample
gro;xlﬁ)s of type 'pano’, each with a different value of grouping type parameter to indicatemultiple panorama
withfin a same track.

6.8.8.2.2 Syntax

alidned(8) class PanoramaEntry
extdnds VisualSampleGroupEntry ('pano') {
Unsigned int (16) frame number;

6.8.8.2.3 Semantics

frarle number isan unsigned integer representing a frame-ilumber in a panorama (in increasing order
follgwing the panorama direction).

NOTE The panorama direction is provided by the ‘panorama item property 'pano' associated with the
'parfo' entity group referencing the track as described-in subclause 6.8.8.1.

Claufse 6

Add|the following new subclause after subclause 6.8:
6.9 |Auxiliary image item typesand sample formats
6.9.1 CICP-compliant alpha’plane

The|semantics provided-in this subclause are applicable to auxiliary images stored as image items or as
part of image sequéngeés or video.

Alpfa planes specified in this subclause are identified by "urn:mpeg:mpegB:cicp:systems:auxi
liafy:alphd’ )as the aux type value, for images, or the aux track type value, for tracks, of the
AuxilliapyTypeProperty (respectively AuxiliaryTypeInfoBox).

Thealpha plane format specified in this subclause is preferred to the alpha plane format identified by

"urn:mpeg:hevc:2015:auxid: 1" as specified in Annex B.

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

The following semantics apply to alpha planes:
— sample value 0 means that the co-located pixel in the master image is transparent (i.e. won't be

displayed)
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— the 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

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

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

with

Anitem reference (respectively track reference) of type 'prem' from the master image item (respect
master image sequence track) to the auxiliary image item (respectively auxiliary image sequence-tr
signals that the master image(s) is (are) pre-multiplied by the alpha value. If the item or track refer
is not present, the master image(s) are not pre-multiplied by the alpha value.

If a master image is rendered onto a visual context by taking an associated alpha planeinto account
following applies:

— When the width or the height of the alpha plane differs from the width er‘the height of the m4
image, respectively, the alpha plane is resized to have the same width and height as those o
master image.

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

vp=mxa+vx(1-a
— Otherwise (the master image is pre-multiplied), the visual context is updated by performing
following operation for each co-located pixel of the master image and the visual context:

vp=m+v;x(1-a

where

. Isapixel value in the updated visual context,
m is a pixel value in the’'master image,

a isan alpha plane value, scaled into the range of 0 (fully transparent) to 1 (fully opaque
inclusive,afid

v; isapixel value in the visual context given as input to the process.
6.9.2 CICP-compliant depth map

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

Depth maps specified in this subclause are identified by “urn:mpeg:mpegB:cicp:systems:
yidry:depth” as the aux type value, for images, or the aux track type value, for tracks, of

vely
ack)
ence

, the

ster
F the

ving

the

f—
<

pr as

buxi

the

AuxiliaryTs peProperts (I"PQpP(‘fiVP]\I AuxiliaryT pelnfoBa )

The depth map format specified in this subclause is preferred to the depth map format identifie
"urn:mpeg:hevc:2015:auxid: 2" as specified in Annex B.

d by

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

encoded in colour, they shall be encoded in a colour format with a luma plane and chroma planes, e.

g.as

4:2:0 YCbCr; in which case only the luma plane is relevant, and the chroma planes should be ignored in

rendering.
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10.2.1.1
Replace the last paragraph at the end of the subclause with the following:

Note particularly that the brand 'mif1' does not mandate a MovieBox ('moov') and therefore no brand
from 14496-12:2015, Annex E is mandated.

10.2{1
Renfimber the existing subclause 10.2.1 as 10.2.2. Add the following new subclause before 10.2.2:
10.2.1 General requirements on brands

Undpr any brand, the primary item (or an alternative if alternative support is required) shall be
prodessable by a reader implementing only the required features of that brand. Specifically, given that
eacl brand has a set of properties that a reader is required to support: the item shall ngtthave properties
that|are marked as essential and are outside this set.

Add(|the following new subclause after subclause 10.2.2:
10.2.3 'mif2’' structural brand
10.2.3.1 Requirements on files

Fileg containing the brand 'mif2' in the compatible brands.array of the Fi1eTypeBox shall conform to
the ¢onstraints defined in this subclause.

Thelprand 'mif2' requires support for all file features.of the 'mif1' brand.

Whe¢n auxiliary images for alpha plane or depth'map are present in the file and the 'mif2' brand is
pregent among the compatible brands array of the rileTypeBox, alpha plane or depth map formats as
spedified respectively in subclauses 6.9.1 ai¥d*6.9.2 shall be used instead of alpha plane or depth map
formpats specified in Annex B.

10.2.3.2 Requirements on readers

Readlers shall support all readerfeatures of 'mif1' brand.

Addjtionally, support for thé following is required under this brand:

— |within the entity greups, support for EntityToGroupBox With grouping type equalto 'altr'.
— upport for TypedombinationBox associated with the FileTypeBox.

— pupport foritem reference of type 'prem’.

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

Readlexs’shall recognize the following item properties:

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

Any reader conforming to the 'mif2' brand shall support displaying an item that is either the primary
item or any item from the alternate group containing the primary item provided that the reader
supports the item type of that image and, when that image is described by a derived image item, the
item types of the source image items of that image item.
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10.2.4 'pred’ brand
10.2.4.1 Definition

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
FileTypeBox may contain predictively coded image items and shall obey to following constrajnts:

— If 'mif1' brand is among the compatible brands array of the rileTypeBox then the primary
shall be independently coded. Additionally, an alternate group containing this primary item
possibly predictively coded image items may exist.

the

tem
and

NOTE If the 'pred' brand is in the compatible brands of a TypeCombinabionBox associated [with
the FileTypeBox, and the 'mif1' brand is not among the compatible brands,atray of the FileTypEBox

then the primary item and possibly all items from the alternate group containiig the primary item ca
predictively coded image items.

— For each predictively coded image item present in the file, the file)shall also contain all items
the predictively coded image item depends on (by item referefiees 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 Entity®oGroupBox with grouping type equalto 'aitr'.

Readers shall recognize the following item properties:

Four-character Name of the property
code

rref required reference types

Annexes C, D, F, and G

Replace the existing annexes with the following annexes:

n be

that
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Annex C
(normative)

High efficiency image file MIME type registration

C.1| General

Thelfile extension and MIME type of a file deriving from the ISO base media file format usually reflect
the major brand in the FileTypeBox. When the major brand indicates a brand related to_€lause B.2
(single image and image collection), the MIME type defined here should be used. When such'a brand is a
compatible brand, this MIME type may also be used.

The|registration below is recorded at IANA and this text and the IANA registered text should be kept
aligned.

C.2| Registration

MIMH media type name: image

MIMH subtype name: heif, heic

The semantics of the subtypes are as follows:

heif: High efficiency imagefiile containing one or more image items

using any coding format.

heic: High efficiency image file conforming to the requirements for
the 'heic', 'heix', 'heam', or 'heis' brand (and hence containing
one or more HEVC cqded image items). (A brand in the file header
identifies a specifiic profile of a more general format.)

The use of subtype values$’is constrained as follows:

The MIME subtype namé€ )may be 'heic' only if the file conforms to the
requirements of the %“heic', 'heix', 'heim', or 'heis' brand, and contains at
least one of thogey'brands as a compatible brand. The MIME subtype name may be
'heif' only iff the file conforms to the requirements of the 'mifl' brand, and
contains that bfand as a compatible brand.

Reqyired parameters:\hone

Optilonal parametexs:

profiless Specified by IETF RFC 6381 and its successors.

cogegs’: Specified by IETF RFC 6381 and its successors for files
conforming to specifications derived from ISO/IEC 14496-12.
Note that for HEVC, the format of a list item included in the

value of the codecs parameter 1s specifilied 1n ISO/IEC 14496-15.

itemtypes: One or more comma-separated item descriptions.
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Each item description corresponds to the type of one or more

image items included in the file, in any order. An item
description should be present for the primary item of the

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

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

property strings.

An item type string starts with the four-character item type

lhevcptl:

dependencies:

value of the item and may be followed by zero or more det-

separated ('.') qualifiers specified below. The field @jten

type is defined in ISO/IEC 14496-12.

When the item type is a four-character code of a~coded
image, it may be followed by a dot-separated ('WW\) value,

as specified for the codecs parameter of the JSO base medila
file format name space in IETF RFC 6381. EKor{the item type

'hvecl', the value after the '.' is the prepfile-tier-level
value as specified in ISO/IEC 14496-15,

When the item type is a four-charactér,«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 imagej
the derived image item and thieyreconstructed image itself
For the item type 'hvcl', theypixel count value must be

of

present for an item description, when that pixel count value

is greater than twice th€largest pixel count inferred frg¢gm
the profile-tier-levednvalue of any coded image of the sarne

item description 1igkE:

An item property, String consists of the box-type of an itgm

property marked as essential. The list of the item propefty
strings mustrihdicate the entire set of item properties that

are markedgsasvessential. The item property strings must

appear in\the order they are associated with the image itgm

in the (fibe.

Forymdlti-layer image items, specifies the decoding
capabilities required for different combinations of layer;
afld temporal sub-layers; the syntax and semantics are
Specific to HEVC and are formally specified by the lhevcpt
optional MIME parameter in ISO/IEC 14496-15 for the L-HEV
sample entry types. Informatively, the syntax is BLInternd

ListIteml(, ListItemN)*, where

BLInternal is 0 or 1;

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

and

OlsIdx and MaxTid are integers

ProfileTierLevelX is the substring specified for any HEVC
sample-entry for the codecs parameter.

A list of comma-separated URLs (see RFC 3986) from the

DataReferenceBoxes in the top-level MetaBox and all tracks.

The DataReferenceBoxes indicating a reference to the same file
as the container file must not be listed. The URLs should be

relative whenever possible. Note that the URLs are often, but
not required to be, relative, and that some characters in URLs
may require escaping in some situations. DataReferenceBox and

MetaBox are specified in ISO/IEC 14496-12.

Encoding considerations: as for video/mp4
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Security considerations: See IETF RFC 4337:2006, section 4 and IETF RFC 6381:2011,

section 7. 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 IETF RFC 3986.

Interoperability Interoperably deployed in reference code available from ISO,

considerations: Javascript code from Nokia Technologies, in open-source in
MP4Box and various other implementations.

Publlished specification: ISO/IEC 23008-12, available as a Publicly Available Standard

Applications:

https://standards.iso.org/ittf/PubliclyAvailableStandards/
index.html

multimedia, imaging, pictures

Fragment identifier Fragment identifiers are specified in Annex L of ISOQALEC

condiderations:

14496-12, available as a Publicly Available Standakxd at
https://standards.iso.org/ittf/PubliclyAvailabléStandards/

index.html
Addiltional information:
Magic number (s): none
File extension(s): heif (for subtype heif), heic (for slbtype heic), hif (for

C.3| Examples

Confent-Type:

Conflent-Type:

Conflent-Type:

Conflent¢fType:

subtypes heif and heic)

Macintosh file Type code(s): None

Intended usage: Common

image/heic; itemtypes=hwel.Al.80.L93.B0+hvcC+irot

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

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.ammon-frame-packed HEVC Main profile image at the Main tier, level 3.1.

image/heic; itemtypes=hvcl.A1.80.L93.B0+hvcC; profiles=heic

An image file where the primary item of the file is a coded image that may or may
not be associated with transformative item properties that are marked as non-es-
sential. The coded image is a progressive, non-frame-packed HEVC Main profile
image at the Main tier, level 3.1.

image/heic; itemtypes=grid.3686400,hvcl.A1.80.L93.B0+hvcC,hvcl.Al.80.
L93.B0+hvcC
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A grid of two images of size 1280x720, and two non-frame-packed HEVC Main
profile image at the Main tier, level 3.1.
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