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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the ISO/
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Internati

onal Standard ISO/IEC 23001-17:

2024(en)

Information technology — MPEG systems technologies —

Part 17:
Carriage of uncompressed video and images in ISO base
media file format

1 Scop

This docu
standards
monochro

The prima

on the infd
aspect rati

2 Normative references

The follow}
requireme)

the latest gdition of the referenced document (includingany amendments) applies.

ISO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: 1SO base
format

ISO/IEC 2B008-12, Information technology ~=<High efficiency coding and media delivery in het
environmehts — Part 12: Image File Format

IEEE 754-2008, IEEE Standard for Floating-Point Arithmetic

3 Terms and definitions

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

ISO and IE

3.1
block

ISO Or

IEC Electropediaavattable at ittps//Www.electropedia.org/

A9~

ment specifies how uncompressed 2D image and video data is carried in files in thg
based on the ISO base media file format (ISO/IEC 14496-12). This includes but is not
matic data, colour data, transparency (alpha) information and depth information.

'y goal of this document is to allow exchange of uncompressed videé and image data wt
rmation set provided by the ISO base media file format, such as timing, colour space 3
o0 to specify the interpretation and/or display of video and imagé-data.

ing documents are referred to in the text in such away that some or all of their content ¢
nts of this document. For dated references, onlythe edition cited applies. For undated

line.browsing platform: available at https://www.iso.org/obp

C maintain terminology databases for use in standardization at the following addresses:

e family of
limited to

ile relying
nd sample

onstitutes
references,

media file

Progeneous

 following

D.

consecutive bytes within the sample data containing one or more component values for one or more pixels
and possible padding

3.2

component

part of the

image data representing a single channel (or dimension) of the image

Note 1 to entry: In this document, a component may describe visual information such as luminance or chroma, or
other information usually not intended for direct display such as depth or transparency.

© ISO/IEC 2024 - All rights reserved
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3.3
frame

ISO/IEC 23001-17:2024(en)

two-dimensional rectangular array of pixels contained in the sample data

3.4
interleavi
ordering o

3.5
pixel

ng
f pixel or component within the sample data

smallest element of an image, comprised of one or more components

3.6
row
horizonal |

3.7

sample d4
payload of}
item when|

Note 1 to er
Note 2 to e

3.8
tile
two-dimer

3.9
uncompreé
frame for
the same f]

Note 1 to e

of some components for the purpose of data reduction; however, data access to each individual compon

formats is §

3.10
uncompre
single unc

3.11
uncompre
sequence

4 Unco

4.1 Ove

ine of pixels within a frame or a tile

ta
the uncompressed frame is described by an image item

try: Media sample as defined in ISO/IEC 14496-12.

try: Image item as defined in ISO/IEC 23008-12.

sional rectangular array of pixels within a frame

ssed frame
which each value of each component is codéd’independently from any other compone
Fame or any other frame

htry: In this document, the uncompressed term is used with some video formats applying sy

till independent from other components or frames.

ssed image
pmpressed frame stored as an image item

ssed video
f one or moresuncompressed frames

mpressed video and image formats

the media sample when the uncompressed frame is described by a medja'track, or paylload of the

nt value in

b-sampling
ent for such

rview

Uncompressed frames may be stored in ISO base media files as media samples of media tracks or as image

items usin

g a generic uncompressed video description defined in this document.

Media tracks, media samples and image items may be further described using the various tools defined
in ISO/IEC 14496-12, such as sample group descriptions, MetaBox, metadata tracks and sample auxiliary
information. User-defined components may be used to carry per-pixel specific information, either in the
same sample or item as the described pixels or in a separate track or item.

The tools defined in ISO/IEC 14496-12 and ISO/IEC 23008-12 should be used whenever applicable, namely
to specify pixel aspect ratio, colour information, clean aperture, content light level, mirror and rotate

properties

or track header matrix, etc.

© ISO/IEC 2024 - All rights reserved
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An uncompressed video media sample or item consists of one uncompressed frame. Each uncompressed
frame is organized as a set of one or more rectangular, non-overlapping and contiguous (without holes)
areas called tiles.

ISOBMF allows constructing files referring to external data. This enables building ISOBMF files describing
existing uncompressed image or video files without having to copy the media data, simplifying integration

into existing workflows.

4.2 Storage in media tracks

Uncompressed video tracks compliant to this document are tracks compliant to ISO/IEC 14496-12 that use
avisualSampleEntry With codingname equal to 'uncv', hereafter called uncompressed video sample entry.

The unconlpressed video sample entry shall contain

one Un

one Cq

compressedFrameConfigBox;

mponentDefinitionBox if the UncompressedFrameConfigBox version is not 1.

When both UncompressedFrameConfigBox and ComponentDefinitionBox are presentin the samplg

Component

The compr
deptn field
componen

The handl

befinitionBox shall precede the UncompressedFrameConfigBox.

bssorname field of an uncompressed video sample entry should/be-set to all 0 (empty s
of an uncompressed video sample entry shall be ignored and\shi6uld be set to 0, the bit
[ being indicated by the UncompressedFrameConfigBox.

br type associated with the track is usually 'vide', 'auxv' or 'pict' but derived spe

may introgluce new handler types. The width and neight fields of the sample entry document;

frame dim
described
sample enf

The paylod

The size in
all the com

NOTE
to store inf
document.

Each uncd
SyncSampl
present in

Media trad
i.e. track

Media tra

ension, in pixels of any non-subsampled component, of any sample of the video stre
by this sample entry. Consequently, if the frame dimension changes within a video trac
ries shall be used.

d of an uncompressed video media samyple consists of one uncompressed frame.

bytes of an uncompressed video media sample shall be at least the size in bytes requir
ponents values documented by thé uncompressed video configuration as defined in sulj

[he sample data can be larger-than the size in bytes required to store all the components valu
rmation in the trailing data.How such additional bytes are handled by a file reader is out of s

mpressed video media sample shall be marked as a sync sample. As a conseq
FRBox, ShadowSyncSampleBox,
the track.

CompositionOffsetBox and CompositionToDecodeBox S

ks contaihinig only non-visual components should be marked as not present in the pr
|n_moyvieflag should not be set.

ks/containing user-defined components providing per-pixel information for pixels

entry, the

tring). The
depth per

cifications

the exact
am that is
k, multiple

ed to store
clause 5.2.

s, typically
cope of this

nence, the
hall not be

bsentation,

n another

track shou

| v tothatracl thay r*]aonv-"ba

ducaatraclk rafaranca anIypa lad

oot o I T e T e tt-or Ty ToOTtTH I ottty TotrT

4.3 Storage in image items

An uncompressed image compliant to this document is an image item compliant to ISO/IEC 23008-12 with

the item t

ype 'unci'.

An uncompressed image shall be associated with:

— an UncompressedFrameConfigBox essential item property, i.e., essential

shall be equal t

UncompressedFrameConfigBox item property associated with an image item of type 'unci’;

o 1 for an

— acComponentDefinitionBox essential item property if the UncompressedFrameConfigBox version is not 1;

© ISO/IEC 2024 - All rights reserved
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— an ImageSpatialExtentsProperty Whose image width and image height fields shall document the exact
frame dimension, in pixels, of the reconstructed image, i.e. the size of the image before applying any

associ

ated transformative properties.

The payload of an uncompressed image consists of one uncompressed frame.

The size in bytes of an uncompressed image item shall be at least the size in bytes required to store all the
components values documented by the uncompressed video configuration as defined in subclause 5.2.

NOTE

The image item data can be larger than the size in bytes required to store all the components values,

typically to store information in the trailing data. How such additional bytes are handled by a file reader is out of

scope of thi

An uncom

s document.

bressed image can be further documented using the various tools defined in ISO/IEC 14496-12 or

ISO/IEC 23

Uncompre
(flags &1

Uncompre
another itq

If an unco
uncompre

5 Unco
5.1 Con

5.1.1 D¢

Box Type:

Container:
Mandatory
Quantity: 4
image iten|

The compo
associated

Componenjts defined in the gomponentbefinitionBox are referenced by indexes in various bo

document,
also remoy
componen

For all H

Component

in the

008-12, such as descriptive item properties.

ksed images containing only non-visual components should be marked as hiddén item
equal to 1 in their 1temInfoEntry.

m should use an item reference of type 'cdsc' to the item they describe:

mpressed item is associated with an auxiliaryTypeProperty indicating alpha (resp.
bsed item shall have one and only one component of type alpha{resp. depth).

mpressed frame description
jponent Definition
finition

cmpd'

Video sample entry, TtemPropertyContainerBox
: see below
A\t most one per uncompressed yideo sample entry or at most one associated per uncon

hentDefinitionBox is used to document the types of components present in sample
with this box through the sample entry or through item property association.

Care has to be taken while removing components from an uncompressed video o
e in other bhoxes any reference to the removed components. There is no requireme
[s defined‘in-the componentDefinitionBox are referenced by other boxes.

oxes-“referring to components defined in the componentDefinitionBox, the
bef 2111t ionBox (resp. the associated UncompressedFrameConfigBox) is defined as:

s, i.e. have

5sed images containing user-defined components providing per-pixel information for pixels in

lepth), the

Ipressed

s or items

kes in this
r image to
nt that all

associated

same sample entry as the referring box;

for an uncompressed video, the componentDefinitionBox (resp. UncompressedFrameConfigBox) present

for an uncompressed image, the ComponentDefinitionBox (resp. UncompressedFrameConfigBox)

associated, through TtemPropertyassociationBox, to the same image item as the referring box.

This box shall be present if the version of the associated uncompressedFrameConfigBox is 0.

This box may be present if the version of the associated UncompressedFrameConfigBox is 1.

When the componentDefinitionBox iS not present, the associated ComponentDefinitionBox is implicitly
defined as indicated by the profile of the associated uncompressedFrameconfigBox, see subclause 5.3.

© ISO/IEC 2024 - All rights reserved
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The component index field value defined in boxes using an associated componentbDefinitionBox indicates
the index in the list of components, with value 0 indicating the first component listed in the associated
ComponentDefinitionBox. The component index field value shall be strictly less than the component count
field value of the associated componentDefinitionBox.

A componentDefinitionBox may describe two or more components with the same type (e.g. two monochrome
components representing different portions of the electromagnetic spectrum), and file readers may require
additional information to process the pixel data. How such information is provided to the file reader is out of

scope of this document.

Table 1 — Component types

Value Description

0 Monochrome component

1 Luma component (Y)

2 Chroma component (Cb / U)

3 Chroma component (Cr / V)

4 Red component (R)

5 Green component (G)

6 Blue component (B)

7 Alpha/transparency component (A)

8 Depth component (D)

9 Disparity component (Disp)

10 Palette component (P)

The component format value for thisycomponent shall be 0.

11 Filter Array (FA) component such as.Bayer, RGBW, etc.

12 Padded component (unused bits/bytes)

13 Cyan component (C)

14 Magenta component (M)

15 Yellow component (Y)

16 Key (black) compenent (K)

17 tq Ox7FFF ISO/IEC reserved
0x8000Q to OxFFFF User-defined component type(s)

Componenit types reflect onlyma'‘nominal characterization of the pixel data and how that pixel data should
be displayg¢d; precise bandpass limits, for example, are not implied and may differ from image to[image. For
some comjponent types,some other boxes can provide additional information, such as colourInfogmationBox
Or MasterijngDisplayGolourvVolumeBox. For other component types, the signalling of such information is out
of scope of|this doctument.
ifa colourfinfdrmationBox is present for the media sample or item:

- lf the COToUrIniormationBo

| 2l . 1 1 4] 1 11 1 41
UTSLITUTS  CUIIIPUIITIILS Uy ITUIITOCTT S, LIITTT SIIdIT UT dU 1TAd51

as many

components in the reconstructed image as indicated by the colourtnformationBox, and components are

matched by indices;

— if the colourInformationBox describes components by labels (e.g. Y, Cb / U, Cr / V or R, G, B), these

components shall be present in the image after applying palette or filter array, if any.

If the bands need to be identified beyond the component type, it is recommended to use URIs in place of the
enumerated component_type value.

© ISO/IEC 2024 - All rights reserved
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5.1.2 Syntax

aligned (8)

unsigned int (32)

{

unsigned int (16)

if

{

class ComponentDefinitionBox extends Box ('cmpd')
component count;

component type;

(component type>=0x8000) {

utf8string component type uri;

}
}
}

[component count];

5.1.3 Semantics

component count indicates the number of components described in this box.

compof

compof

5.2 Unc
5.2.1 D¢

5.2.1.1 (

Box Type:

Container:
Mandatory
Quantity:

The Uncon
componen
componen
disparity,

the associz

Compone
reference
together w

For each ¢
floating pd

Pixel data
type field,
size. Pixe
specified i

i

ent_type indicates the type of the component, as defined in Table 1.

ent_type uri indicates a URI describing the user-defined component type.
pmpressed Frame Configuration

finition

Dverview

uncC'

Video sample entry, TtemPropertyContainerBox

: Yes, if codingname of the sample entry is 'uncv' orfif the item type of the item is 'unc
Dne per uncompressed video sample entry or onejassociated per uncompressed image

pressedFrameConfigBox describes uncompressed frames that are composed of on
[s. RGB or YUV formats are typical examples of such uncompressed frames for which e
[ is a component of the uncompressed frame. Other component types can also be des
ransparency, infra-red). The type ofseach component is specified by the component t
ted componentDefinitionBox.

values may be absolute values-or indexes into a colour palette, with adjustable black
vels. Pattern-based sensor'data, such as Bayer, can be described through user-define
ith various sensor infoymation (polarization, non-uniformity correction, broken pixels

omponent, this box\specifies the numerical format (e.g. unsigned integer, IEEE 754
int) and bit depth through the component format and component bit depth minus one

may be interleaved per component, per pixel, per row or per tile, as specified by the i
with byte@lignment for each row and tile specified by the fields row align size and ti

data miay also be grouped together in blocks, typically to respect endianness cons
y the'block size, block pad lsbandblock little endian fields.

]'_ 1
tem

a)

b or more
ach colour
ribed (e.g.
oe field in

and white
1 patterns,
, etc.).

} binary32
fields.

terleave
le align
traints, as

Some form

atsysuch as YUV video, do not always use the same 2D resolution for each component of]

the frame.

This is indicated by the samp1ing type field.

The uncompressedrrameConfigBox may indicate a profile, allowing faster identification of the class
of video data used. Profiles are defined in subclause 5.3. Some profiles may use version 1 of the
UncompressedFrameConfigBox, in which case only the profile is given and the componentbDefinitionBox, if

absent, is i

mplicitly defined by the profile.

5.2.1.2 Component ordering and constraints

Each pixel in a frame is made of one or more components, where each component is assigned a type (e.g. ‘Y’,

IUI’ tvp), as

detailed in subclause 5.1.

© ISO/IEC 2024 - All rights reserved
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The order in which components are specified in the UncompressedFrameconfigBox indicates the order in
which components are placed into the sample data or within blocks, prior to blocking and endian conversion.

Some formats, such as Bayer image data, contain a 2D array of single-component values, with each
individual component value assigned to a component type using a fixed pattern. Such formats are described
as mono-component data with no subsampling, use a component type of 11 (‘FA’). There shall be at most one
component with type 11 (‘FA’) present in the component list. There may be additional components of other
types present, for example to associate an alpha component with a Bayer image. If a component with type
11 (‘FA’) is present, there shall be a componentPatternbDefinitionBox present in the video sample entry or
associated to the item to indicate the pattern of component values.

Some formats code colours according to a set of predefined colours, or palette. Such formats are described
as single-component with no subsampling, use a component type of 10 (‘P’). There shall be at most one
componenf with type 10 (‘P’) present in the component list. There may be additional componenits of other
types present, for example to associate per-pixel alpha component with a palette image. If a comppnent with
type 10 (‘F') is present, there shall be a componentPaletteBox presentin the video sample entry orjassociated
to the iten] to indicate the palette values.

5.2.1.3 C(Component size and numerical format
The variahle component bit depth for a component is defined as (componentgbitidepthiminusione + 1).

For a giver) component, the binary representation of each value is given by<onponent _bit depth [the size in
bits of eaclh component value) and component format.

The possible values for component format field is defined in Table 2.

Table 2 — Component formats

Value Description
0 Component value is an unsigned integer coded on component_bit depth bits.
1 Component value is an [EEE 754 binary float number coded on component _pit depth

bits (e.g. if componenttbit depth is 16, then the component value is coded ps IEEE
754 'binary16'). For'this component format, component _bit depth values $hall be 16,
32, 64,128 or 256; other values are forbidden.

2 Component value is a complex number coded on component bit depth bits,
where the first component bit depth/2 bits represent the real part and the next
compofent bit depth/2 bits represent the imaginary part. Each partis coded as
an [EEE 754 binary float of the size component bit depth/2. For this component
formiat, component bit depth values shall be 32, 64, 128 or 256; other valyies are
forbidden.

3 to 255 ISO/IEC reserved for future definition.

If componeft aligp—~&ize is 0, the component value is coded on component_bit depth bits exactly.

Otherwise|(conporent align size isnot0),the componentvalue is coded as a word WC of compongnt align
size byted, starting on a byte boundary. This implies that some pre-alignment padding bits may jpe present
after the eviots Luulpuucut valte-stot cd, H-streh pre a}isulucut paddius bitsare Pt esertt; thcy shall be set
to 0. The least significant bit of the component value is located at the least significant bit of WC. Alignment
padding bits, if present, are located at the most significant bits and shall be set to 0. If components little
endian is 0, wc is stored as a big-endian word. Otherwise (components little endianis 1), WCis stored as a
little-endian word.

NOTE For example, a pixel with 10-bit unaligned (component align size=0) R, G and B components, followed
by a 1-byte aligned 7-bit A component, stored using pixel interleaving mode, would exist in the sample data as 30
consecutive bits containing R, G and B, followed by 2 pre-alignment padding bits for byte alignment, followed by one
alignment padding bit then followed by the 7-bit A value (bringing the A value aligned on 1 byte), for a total of 5 bytes.

© ISO/IEC 2024 - All rights reserved
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For each component, component align size shall be either 0 or such that component align

size*8 1S

greater than component bit depth. If components little endian is 1, block little endian shall be 0 and

component align size of each component shall be different from 0.

Storage of aligned component values is illustrated in Figure 27.

5.2.1.4 Tiling

The uncompressed frame data is structured in a 2D grid of tiles, where the number of tiles in the
direction (resp. vertical direction) is specified by the variable num tile cols minus one+l (resp.
rows_minus_one+1). Tiles allow grouping together the component values of pixels close to each-ot
the same spatial region of the frame).

horizontal
num tile
her (i.e., in

All tiles hgve the same width and height. The frame width (resp. height) shall be a multiple of
cols minup one+l (resp. num_tile rows_minus_one+1). The tile width is w/ (num tile colgimin

num tile
Lis one+l) )

with w the frame width, and the tile height is h/ (nun_tile rows minus one+l), with h the fiame height.

If the width (resp. height) in a source image is not an integer multiple of num tile cols‘minus o
num tile fows minus one+l), an application creating the tiled frame shall pad the ‘source ima
appropriatle number of columns to the right (resp. rows to the bottom), and the.original image
shall be d¢cumented using a CleanaApertureBox for media tracks or a clean aperture transfornj
property fpr image items. The width and height fields of the sample entry or the image width g
height fields of the imagespatialExtentsProperty shall specify the paddedwidth and height.

Tiles shall|be stored in raster-scan order: the top-left tile is stored first; followed by the tile to it
the first tile of a tile row is stored after the last tile of the previous:tile row.

he+1 (resp.
be with an
dimension
ative item
nd image

right, and

'tom: for a

he for pixel

, indicated

Within a tjle, component values shall be stored in raster-scai order, left-to-right and top to bo

given component, the value for pixel {x+1,y} is stored after(but possibly not contiguous with) thie value for
pixel {x,y},|Jand the value for pixel {x,y+1} is stored after (but'possibly not contiguous with) the valy

x vk

5.2.1.5 $ampling mode

5.2.1.5.1 | Definition

All components in a frame either have'the same dimensions or use pre-defined sampling modes

by the samp1ing type field. Possible values for this field are described in Table 3.

NOTE1 A sampling mode can testrict the possible interleaving modes since the number of values is n

for each coy

nponent.

bt the same

NOTE 2  Derived specifications can further restrict the usage of sampling modes with tiling.
Table 3 — Sampling type values
Value Sampling mode

0 Nocuhcamnling

0 No-subsamphng

1 YCbCr 4:2:2 subsampling

2 YCbCr 4:2:0 subsampling

3 YCbCr 4:1:1 subsampling

4 to OxFF Reserved

5.2.1.5.2 No subsampling

In this mode, all components have the same width and height as the frame.

The tile width and height are not restricted. Derived specifications can further restrict this, for example to

enforce wi

dth and height to be multiples of 2 in case Y, U and V components are present.
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8


https://iecnorm.com/api/?name=7c3f36711c877f648266f5c7a2d9ce97

5.2.1.5.3

ISO/IEC 23001-17:2024(en)

YCbCr 4:2:2 Subsampling

This sampling mode shall only be used if the following conditions are all true:

all three component_type values ‘Y’, ‘U’ and ‘V’ are present in the component list;

the tile width is a multiple of 2;

(multi-Y pixel interleaving mode).

the interleave type field is set to 0 (component interleaving mode), 2 (mixed interleaving mode) or 5

The width and height of the ‘Y’ component are the width and height of the frame. The height of the ‘U’ and ‘V’
component is the same as the height of the ‘Y’ component. The width of the ‘U’ and ‘V’ component is half the

width of the- ¥’ component.-Components of other typesmay be present, and have the same dimen

ion as the

‘Y’ compor]
Pixels {x,y]
Ifrow_ali

row al

the roy

size/}.

Iftile alf

tile_c

the til

align|

5.2.1.5.4

This samp
all thr

both t

the in

The width
componen
of the ‘Y’ d
componen

Pixels {x,y
and V.

ent.

and {x+1,y}, with x%2==0, share the same component values ‘U’ and ‘V".
n_sizeisnot0and interleave type isO:

ign_size shall be a multiple of 2;

v alignment for components of type ‘U’ and ‘V’, as defined in 5.2.1.7% shall be done using +

gn_sizeisnotO:
lign_size shall be a multiple of 2;

e alignment for components of type ‘U’ and ‘V’, d@sydefined in 5.2.1.7, shall be done u
[size/2.

YCbCr 4:2:0 Subsampling
ing mode shall only be used if the following conditions are all true:
e component_type values ‘Y’, ‘U" and ‘V’ are present in the component list;
le width and height are multiple of 2;
Ferleave type field is setto O (component interleaving mode) or 2 (mixed interleaving

and height of the "¥.¢omponent are the width and height of the frame. The width of the
[ is half the width_of the ‘Y’ component’. The height of the ‘U’ and ‘V’ component is half

ow align

sing tile

mode).

‘U’ and ‘V’
the height

omponent. Components of other types may be present, and have the same dimension as the Y’

[.

L {x+LyhAx,y+1} and {x+1,y+1} with x%2==0 and y%2==0, share the same component

values ‘U’

+

Ifrowialic“iu;

isnaot O and < -
ISHo+vdHha+rteereo S-Y-

=T

row align_ size shall be a multiple of 2;

— therow alignment for components of type ‘U’ and ‘V’, as defined in 5.2.1.7, shall be done using row align
size/2.

Iftile align sizeisnotO:

tile align_size shall be a multiple of 4;

— the tile alignment for components of type ‘U’ and ‘V’, as defined in 5.2.1.7, shall be done using tile

align_

size/4.
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YCbCr 4:1:1 Subsampling

This sampling mode shall only be used if the following conditions are all true:

— all three component_type values ‘Y’, ‘U’ and ‘V’ are present in the component list;

— tile wi

dth is a multiple of 4;

— the interleave type field is set to 0 (component interleaving mode), 2 (mixed interleaving mode) or 5

(Multi

-Y pixel interleaving mode).

The width and height of the ‘Y’ component are the width and height of the frame. The height of the ‘U’ and
‘V’ component is the same as the height of the ‘Y’ component. The width of the ‘U’ and ‘V’ component is the

width of t

he Y’ component divided hy 4 anpnnpnt‘c of other types may he present, and have the same

dimension|
Pixels {x,y]
If row ali

row al

the roy

size/4.

Iftile alf

tile_c

the til

align|

5.2.1.6

5.2.1.6.1

The interl
interleav

stated oth

NOTE
the contain

Interleaving modes

as the ‘Y’ component.

,{x+Ly}, {x+2,y}, {x+3,y}, with x%4==0, share the same component values ‘U’ and-V".
n_sizeisnot0and interleave type is O:

ign_size shall be a multiple of 4;

v alignment for components of type ‘U’ and ‘V’, as defined in 5.2.1.7% shall be done using +

gn_sizeisnotO:
lign_ size shall be a multiple of 4;

e alignment for components of type ‘U’ and ‘V’, d@sydefined in 5.2.1.7, shall be done u
[size/4.

Definition

b

_type, as defined in Table. 4. The interleave type shall apply to all listed compone
erwise in the interleaving-mode definition.

[he interleaving describes the layout of values within the sample data. Positioning of sample
er file is done according-to ISO/IEC 14496-12.

Table 4 — Interleaving type values

ow align

sing tile

paving mode of pixels within a-tile (or within the frame if a single tile is used) is indicated by

nts unless

data within

Valyie Interleaving mode
0 Component interleaving
1 Pixel interleaving
2 Mixed-interteaving
3 Row interleaving
4 Tile-component interleaving
5 Multi-Y pixel interleaving
6 to OxFF Reserved
5.2.1.6.2 Component interleaving

For a given component, values for all pixels of a tile shall be located sequentially in the sample data.

Componen

t values shall be located in the order the components were declared.
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Component interleaving mode can be used with a single tile, as illustrated in Figure 1, or with multiple tiles,
as illustrated in Figure 2. In both examples, R is the first component, G is the second and B is the third.

a

>
1 |Bo|B1 B2 B3 T T
ROTR1 | R2 | R3 | R4 RS R6T'RY,
B7 | . ;
S |60 611Gz G377 | .Tpg  R9 R10 R11 R12| R13 R14 RtS B
oo o | ma w167 P
{ |RoTR1 R2TR3 (67 ) GO | G1|G2 | G3|G4 G5 G6 G7
‘Wra s re re ¥ Pl lco | o cio g1t ci2 613614615
>
\r8 Ro R10 R11f15|  (lBo B1 B2 B3 B4 B5 B6 q/@a}’
L ./ A’
‘\ " \
R12 R13 R14 Ri5 B8 | B9 B10 Bll B12 B13 B14 B15
Key
1 frame

a2 Increaging memory addresses.

Figure 1 — Single tile component interleaving example

‘1 l'_- --~~ a\ >
2\ |BO | B1l: B2 B3 N
AN Pee, RO'R1 R4 R5 GO Gl G4 G5
A0 T ons o d-prs- RIS &
; a}GO ERp GI'Bo | B1 B4 B5S RZ R3  R6 | R7
' ) I P
1 ¢ Y 4o G7 811
Y RO R1:RZ"R3 G2 | G3 | G6 G7 B2 | B3| B6 B7
{ G11~5}“§:
R4 | R5: R6 | R7 |"° R8 R9 R12 R13 G8 | G9 |G12 G13
o — O \\
R8 | R9 R10 RYL| > B8 | B9 B12 B13 R10 R11 R14 R15
N
R12|R13 R14 R15 G10 G11 G14 G15 B10 B11 B14 B15
N
Key
1 tile

a2  Increaging memory addresses.

Figure 2 — Multiple tiles component interleaving example

5.2.1.6.3 Pixel interleaving

For a given pixel, the component values shall be located one after the other, in the order the components are
declared, with the first component of a pixel following the last component of the previous pixel.

Pixel interleaving mode shall only be used if sampling type field value is 0, i.e. when all components are at
the same resolution.
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Pixel interleaving mode can be used with a single tile, as illustrated in Figure 3, or with multiple tiles, as
illustrated in Figure 4.

'1 lo"s" >
F A PO PE B o Ro TG0 BO} R1 G1 Bl R2 G2
1) " "' IB7 Scccpccccs p——
6o 61 62 63 GIB2  R3 | G3 B3 R4 | G4 B4 RS
P o7 11
RO /R1 R2 R3 G5 B5 R6 | G6 B6 | R7 | G7  B7
4 RS R6—RF 11 B15 RS (G8 ' B8 R9 | G9 | B9 R10.G10
V\
R8 | R9 |R10 R11 P15 B10|R11 | G11 B11|R12 G12 B12 %‘-}’3
-
R12 R13|/R14 R15 G13 B13|R14 G14 B14 R15 G15 B15
~ DN
Key
1 pixel

a2 Increaging memory addresses.

Figure 3 — Single tile Pixel interleaying example

1 ’ "" ~2 a
4 A) >
/| BO}B1 B2 |B3 eeyEee T
] B Rt -»@Ro) GO BOYRL Gl Bl R4 G4
v JE B7 i e
60 p61 G2 G3 G{B4 | R5 | G5 | B5 R2| G2 B2 R3
c7 11
RO R1 R2 R3 G3 | B3 R6 G6 B6 | R7| G7 | B7
G%{.ns —
R4 RS R6 R7 ' R8 G8 B8 R9  G9 | B9 R12 G12
)
R8 Wgﬁ P15 B12|R13|G13 B13 R10 G10 B10 R11
oS —
12 R13J R14 R15 G11 B11|R14 G14| B14 R15 G15 B15
\
Key
1 tile
2 pixel

a Increasing memory addresses.

Figure 4 — Multiple tiles Pixel interleaving example

5.2.1.6.4 Mixed interleaving
Mixed interleaving mode shall only be used if the following conditions are all true:
— sampling type field value is not 0;

— sampling type value explicitly allows this interleaving mode;
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‘U’ component or ‘U’ component immediately follows ‘V’ component.

For all components other than ‘U’ and ‘V’, component values for all pixels shall be located as specified for
component interleaving mode in the order they are declared. The ‘U’ and ‘V’ component values shall be
located as specified by pixel interleaving mode; the first value for component ‘U’, if declared first, or ‘V’
otherwise, shall be located after the last value of the component preceding ‘U’ or ‘V’ if any, or first in the tile

otherwise.

NOTE Mixed interleaving mode is typically used to store YUV 420 data with all Y components followed by

interleaved U and V components.

Figure 5 illustrates mixed interleaving for sampling type=2 and Figure 6 illustrates mixed interleaving for

sampling Fype=1.

|

N

Vo Vi YO | Y1 | Y2 Y':\i,

Y4 | Y5 Y9§§7

Uo U1l .nv
YO | Y1|Y2 Y3 V3 - Y8 XCJIO Y11
(V13| v14 v15
Y4 | Y5 | Y6 | Y7 (.o Y B
o
Y8 | Y9 | Y10 Y11 0 vo Ul | V1
Y12 Y13 Y14 Y15 U2 vz | U3 | V3

a2 Increaging memory addresses.

Figure 5 — Mixed interleaving for YUV 420 example
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>
Vo0 V1 Y0 | Y1 Y2 Y3
V2 V3 Y4 Y5 | Y6 | Y7
S Y V5 Y8 | Y9 Y10 Y11
L y: \'#4 Y12 Y13 Y14 Y15 D)
Y0 | Y1 Y2 Y3 Us (,
Uuo | vo | U1 | V1
Y4—¥Y5—Y6—Y7 07
Uz vz U3 V3

Y8 | Y9 Y10 Y11

U4 V4 US| Vs
Y12 Y13|Y14 Y15 b

U6 | V6 | U7 @5‘/

a2 Increaging memory addresses.

Figure 6 — Mixed interleaving for YUV422 example

5.2.1.6.5 | Row interleaving

For a givegn row, component values for each component shall be located sequentially, in the| order the
components are declared. Each non-first row in the tile shall be located after the previous row. [I[f multiple
tiles are uged, the first component of the first row(of a tile shall be located after the last compohent of the
last row of|the previous tile.

Row interleaving mode shall only be used if\samp1ing type field value is 0, i.e. when all compongnts are at
the same resolution.

Row interleaving mode can be used\with a single tile, as illustrated in Figure 7, or with multigle tiles, as
illustratedin Figure 8.
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Bo B1 B2 B3 T s _
T _.-»{RO | R1 | R2 RS%GO Gl G2 | G3
1 6o 61 ez 63 B
GI'Bo B1 B2z B3 R4 R5 R6 | R7
: --------- — \----- = 311
RO tm Rz | R3YC7 G4 G5 G6 G7 B4 B5 B6  B7
R4 | R5 | R6 | R7 R8 R9 R10/R11 G8 | G9 G10| G11
R8 | R9 R10 R11[1° B8 | B9 |[B10 B11 R12 R13 R14 R15
R12 R13 R14|R15 G12 G13|G14 G15 B12 B13 B14@%‘
Key
1 row

a2 Increaging memory addresses.

Figure 7 — Single tile row interleaving exaniple

1 :" .2 a
¥ ——— >
XBO | B1}-B2 T BI ... [mre T \
R e se=z 7RO | RT GO G1LBOIB1+R4 RS
'_‘ '.- Secces n ...................... @
'l"""""\' b jE e’ B7 A
60 | 6162103 GlGaGs B+ B5 R2 R3 G2 | G3
P o c7 B11 $
‘RO | R1}R2 | R3 'B2 | B3 | R6 | R7 | G6 | G7 | B6 | B7
R4 R5 R6 R7 R8 R9 G8 G9 B8 B9 R12 R13
R8 | RO\ RLORTTF 2] G12 G13|B12 B13 R10 R11 G10|G11

12| R13)R14 R\l B10 B11 | R14 | R15|G14 G15 B14 B15

Key
1 tile
row

a2 Increa§ing memory addresses.

Figure 8 — MlllfiplP tiles row intprlpaving mmmplp

5.2.1.6.6 Tile-component interleaving

For each component, in the order they are declared, the values for each component for all tiles shall be
located sequentially, with values within the tile located per each individual tile.

Tile-component interleaving mode shall not be used if only a single tile is defined.

Tile-component interleaving mode shall only be used if sampling type field value is 0, i.e. when all
components are at the same resolution.

Tile-component interleaving mode is illustrated in Figure 9.
© ISO/IEC 2024 - All rights reserved
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'1 >
s B0  B1 B2 | B3 B e i -~
s _.-»'RO lRl I R4 { R5; R2 | R3 | R6 | R7
'0' oﬁ"7’ ------------------- ‘
; |[60|61 62.-63 R8 | R9 R12 R13 R10| R11 R14 R15|~
:l o'-. I T G7 RS C | | | | | |
o' 0 R1 :"RZ R3 GO G1 G4 G5 G2  G3 | G6 | G7
‘R4 | R5:; R6 | R7 G8 | G9 G122 G13 G10|G11 |G14|G15
R8 R9 R10 R11P13 (u BO Bl B4 B5 B2 B3 B6 B7
b
R12 R13 R14 R15 B8 | B9 B12 B13 B10|B11 B14J_,éb
Key
1 tile
2 Increaging memory addresses.
Figure 9 — Tile-component interleaving example
5.2.1.6.7 | Multi-Y pixel interleaving

Componenft values shall be organized as with interleave wype=1 (pixel interleaving mode), and

componen
with a sing

The ‘U’ and ‘V’ components shall only be listed once. ity the list of components.

NOTE
further resf

Regardles;
componen

If the chr¢minance components are subsampled according to 4:2:2 subsampling (sampling tj

componen
representi
{IUI’ IYI' lV’
after the ‘\

s shall contain multiple ‘Y’ components representing the multiple ‘Y’ component values
le pair of ‘U’ and 'V’ component values.

[here are no restrictions on the order.of declaration of the ‘Y’ components; derived specifi
rict this.

[ values shall be stored in leftsto-right, top-to-bottom order.

[ list describes two ‘horizontally consecutive pixels, and thus shall include two ‘Y’ co

‘Y'} for samp1ihg) type=1 (YUV 4:2:2) indicates that the Y value of the second pixel shall
[’ componentvalue (see Figure 10).

the list of
associated

cations can

of how the multiple ‘Y’ compenents are interleaved with the ‘U’ and ‘V’ components, the ‘Y’

pe=1), the
mponents,

hg the two ‘Y’ values associated with a single pair of ‘U’ and ‘V' component values. For example,

be located
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a Increag

If the chr]
describes
four Y valy
for sampli
value of th
thatthe ‘Y

ing memory addresses.

Figure 10 — ‘U’,Y’, ‘V’, ‘'Y’ 4 :2 :2 examplé

pbminance components are subsampled according to 411 subsampling, the comyj
four horizontally consecutive pixels, and thus shall include four Y components, repres
es associated with a single pair of U and V componenttvalues. For example, {'U’, ‘Y’, ‘Y,
hg type=3 (YUV 4:1:1) indicates that the ‘Y’ value-ofthe second pixel shall be located dlfter the ‘Y’
e first pixel, that the ‘Y’ value of the third pixel shall be located after the ‘V’ componen{
value of the fourth pixel shall be located afterthe ‘Y’ value of the third pixel (see Figun

Vo o
A\ a
3
A% i\‘Q) >
Uo *\o U0 YO Y1 VO V2 Y3 |y
UIO‘\\U (> Ul Y4 | Y5 V1 Y6 | Y7
YO0 | Y1 | Y2 Y3 U2 | Y8 | Y9 | V2 |Y10|Y11
('Og\&
Y4 | Y5 Y6 | Y7 U3 Y12 Y13 | V3 Y14|Y15
4’\ Y
&Cﬁ Y10 Y11
AY
'Y12 | Y13|Y14 Y15

Vo Vi
V2 V3 =
Uo Bl Uo | Yo Vo v1|U1 vz Vi v3|
Uz G m (» Uz Y4 V2| Y5 |U3| Y6 V3| Y7
YO | Y1 Y2 V3 e U4 Y8 V4| Y9 | US| Y10 V5 Y11
Y4\ Y5 Y6 | Y7 (4 - U6 Y12 V6 Y13| U7 Y14 V7 |Y15
YO YTO YIT|
Y12 Y13 Y14 Y15

onent list
enting the
lv)‘ IYI’ lY’}

value and
e 11).

a2 Increasing memory addresses.

Figure 11 — ‘U’, 'Y’, ‘Y, 'V, ‘Y’, ‘'Y’ 4 :1 :1 example

Multi-Y pixel interleaving mode shall not be used for other forms of chrominance subsampling.
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5.2.1.7 Block and value alignment to byte boundaries

Padding bits can be included within the sample data to ensure that component values or pixels are aligned
to specific byte boundaries. In addition, the end of rows and tiles can be aligned to specific byte boundaries.
This may be to ensure individual component values or pixels are CPU addressable (e.g. not split across two
32-bit words), and rows and tiles of images are aligned to key boundaries (e.g. to memory pages or disk drive
sectors).

Component values can be stored either directly in the sample data or inside fixed-size blocks. The block size
in bytes is specified by the block size field.

If the block size is 0 (blocking is not used within the sample data):

- H £ 1.1 4 1 4o . yuea b |
— DO pagunrgTs perrormeda petweelr varues,; exceptpotentrary:

— in from 0;

between component values if some components use a component align size different

after the last component value of a pixel if pixel size is set;

affer the last value inarow if row_align sizeis set;

affer the last value ina tileif tile align size isset;

block|pad 1sb, block little endian and block reversed shall all be 0;

values

shall be stored most-significant bit first.
Storage of component values with block size=0 isillustrated in Eigure 25.

If the block size is not 0:

each b
values

by def
stored

lock shall consist in exactly block size bytesiand shall contain exactly one or more
i.e. the bits representing a component valuéare always contained within a single bloc

in the highest order bits of the first block (big-endian “left to right” format). The secong

‘omponent
K;

hult, within a block, the first value of thefirst component of the top-left pixel of the fraimne shall be

| value (for

nextc h the block

up unt

bmponent or next pixel of same component) shall be stored within the next set of bits i
il the last component value being stored in the least significant bits of the block;

if the block size in bits is greater, than the size in bits of component values present in the blodk, padding

bits affe present. When present;*these padding bits shall be located either in the most or ip the least
significant bits;

— the bl¢ck size shall be greater than or equal to the maximum value of component align site for each
compqnent.
If pad Junknownalue is 1, the padding bits values are not restricted, otherwise the padding bjts shall all
be setfto 0.
NOTE 1 < Padding bits can be more than 8 (one byte). Unrestricted padding bit values is typically used for legacy
contentwi icti ' ificati ' | unknown.

If blocks are used, the block containing the first component of the top-left pixel of the frame shall begin
at the first byte of the sample data. Otherwise (blocks are not used), the most significant bits of the first
component of the top-left pixel of the frame shall be located at the most significant bits of the first byte of the
sample data.

When block pad 1sbis 0, the least significant bit of the last component value in the block shall be located at
the least significant bit of the block and, consequently, any padding bits are located in the most significant
bits of the block. Otherwise (b1ock pad 1sb is 1), the most significant bit of the first component value in the
block shall be located at the most significant bit of the block and, consequently, any padding bits are located
in the least significant bits of the block.
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The order of storage, in the sample data, of the bytes within the block is determined by the endian storage
type. Figure 12 shows a 32-bit block with bits labelled from 0 (least significant bit) to 31 (most significant
bit) with the following component assignments:

Component 1: Type 4 (Red) - 8 bits

Component 2: Type 5 (Green) — 8 bits

Component 3: Type 6 (Blue) - 8 bits

Padding bits are located at the least significant bits of the block.

The least significant bit of each component is labelled ‘0’ and the most significant bit ‘7’.
R RIRIRIRIRIRR|G|G|G|G|G|G|G|G|B B/ B|B/BBB|B X
7,6/ /4,3 2107 6/5/43/2/10/7,6/5/4/3/12/1/0 A&l’
31(30|29|28|27|26(25|24|23|22|21|20(19(18|17|16|15|14|13|12|11({10{9 (8 |7 |6 |5} 4|3 |2/| 1|0
omponent 1 Component 2 Component 3 Component 4
Figure 12 — Assignment of 8-bit RGB components to a-32-bit block
If block 1fttle endian is O (big endian storage), the most significant)byte of the block (Complonent 1 in
Figure 12)[shall be stored in the lowest storage byte location in the'sample data. The remaining pytes shall
be stored n increasing address spaces (Component 2 then 3 in Eigure 12) and the least significant byte of
the block (|Padding bits in Figure 12) shall be stored in the highest address location. The big-endilan storage
arrangemént for the component assignments of Figure 12 isshown in Figure 13.
Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3
RRRRRRRRGGGGG~®%GBBBBBB B
765432107654;(2;&210765432 0
31(30|29|28(27|26(25|24|23|22|2120(19|18|17|16|15|14|13|12|11|10 8176|543 |2|1]0
Figure 13— Big-endian storage of the block defined in Figure 12
If block 1fittle endian\i§ 1 (little endian storage), the least significant byte of the block (P4dding bits
in Figure 12) shall. bé-stored in the lowest storage byte location. The remaining bytes shall b¢ stored in
increasing| address-space (Component 3 then 2 in Figure 12) and the most significant byte of the block
(Component 1¢in Figure 12) shall be stored in the highest address location. The little-endian storage
arrangemgngtfor the block in Figure 12 is shown in Figure 14.
Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3
B/ B/B/B/B|B|B/BG|G|G|G|G|G G R/IRIRIRIR|IR|R|R
7/6/5/4/3/2/1/0/7|6|5|43|2 0/7 6/5/4/3/2/1/0
31(30(29|28|27|26(25|24|23|22|21|20({19|18|17|16|15|14|13|12|11|10 8/7|6|5|4[3|2|1]0

Figure 14 — Little-endian storage of the block defined in Figure 12
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If block reversed is 0, the components order within the block shall be the component declaration order.
Otherwise (block reversed is 1), the partition of components into blocks shall remain unchanged, but the
components order within each block shall be inverted, without changing the location of padding bits. b1ock
reversedshallbe()ifblock_little_endianiSO.

NOTE 2  Reversing the order of components in a block is typically used with little-endian storage when multiple
blocks are needed to store a single pixel value, to ensure the low bits of a block are either a continuation of the previous
pixel or a start of a new one.

An example usage of block reversed=1 is shown in Figure 23 and Figure 24. Figure 29 illustrates usage of
block reversed=1 with multi-Y interleaving mode.

Ifpixel sizeis 0, noadditional padding is present after each pixel. Otherwise, let pixelBytes be the number

of bytes r
block siz
number off

pixel siz

NOTE 3
(e.g. all pixd

pixel siz

If bothbio
value storg

padding bits. For example, for a 10-bit RGBA image stored using b1¢e® size=4 and pixel size=]

block for €
for each pi

Liuil Cd tU LUlltdill d}} LUllllJUllCllt va}uco Uf d aiuslc lJiAC}, iul,ludiug Cllly l_}dddills ITS
L Or component align size. pixel size shall be greater than or equal to PixelByte
padding bytes present after the last byte of each pixel shall be pixel size - PixeiByte
: different from 0 is illustrated in Figure 28.

bixel sizeistypically used to ensure the start of every pixel falls on a significantarchitectur
Is start on 8-byte boundaries).

b shall be 0 if interleave type is different from 1 or 5.

ck sizeandpixel size are non-zero,then the first componentwalue of any pixel shall
din the first block for this pixel. This implies that the last blgck of any pixel may contain

ach pixel will contain the R, G, and B components and*2 bits of padding while the se
xel will only contain the A component value and 22 bits of padding, and two addition|

Iting from
s, and the
s. Usage of

1l boundary

be the first
additional
0, the first
tond block
al bytes of

padding will be present after the second block.

NOTE 4  $pecifyingpixel size together withblock sizewensuresno block contains values from diffefent pixels.

When blo¢k size and pixel size are both non-zer@ythe additional padding at the end of each pixel is not

required tp be a multiple of the block size.

Rows of tillrs shall be byte-aligned at the end of'the row:

— if the block size is 0, padding bits untitbyte alignment may be present after the last compongnt value of
the lagt pixel of each row;

— Otheryvise, the last block of each row (containing the last component value of the last pixel of each row)

may contain more paddingbits than previous blocks.

Ifrowiali
the numbe

all valy

n_size is 0, no(additional padding is present at the end of rows of tiles. Otherwise, let
r of bytes required to contain, for a given row r:

les of allcomponents of rowrRif interleave typeislor5orifinterleave typeis2and

type i
data f

‘U orV’ (including all component, block and pixel padding within and at the end of
rYow'r);

RowSize be

fomponent
he sample

— all values of the current component for row r (including all component and block padding within the
sample data for row r) otherwise.

The number of padding bytes present after the last byte of the current row shall be the smallest integer n,

with n>=0,

o

°

such that (rRowSize+N) row_align_sizeiSO.

If tile align size is 0, no additional padding is present at the end of tiles. Otherwise, let Tilesize be the

number of

bytes required to contain, for a given tile T:

— all values of the current component for all rows of the tile T (including all component, block and row
padding within and at the end the tile T) if interleave typeis4;
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— allvalues of all components for all rows of the tile T (including all component, block, pixel and row padding
within and at the end of the sample data for the tile T) otherwise.

The number of padding bytes present after the last byte of the last row of the tile shall be the smallest integer
N, with n>=0, such that (TileSize+N) ¢

°

tile align sizeisO.
tile align_ size shall be 0 if a single tile is used.

NOTES5  Block alignment allows groups of consecutive component values, regardless of interleaving mode, to be
aligned within an easily addressable value; for example, multiple components can be packed into 32-bit values but no
component value spans two consecutive 32-bit values. For example, a 10-bit RGBA image using pixel interleaving mode
with no component padding and 32-bit (4-byte) block padding on the right will produce a repeated pattern of four 32-
bit blocks describing 3 pixels [{R,G,B}, {A, R, G}, {B, A, R}, {G, B, A}]. If tile (resp. row) padding is also specified to be 32-
bit (4--byte) then the start the next tile (rpcp rm/v) will start at the next 4-byte hmmdm‘y rpg;\rdlpcc of whether space
for the nextcomponent value was available in the previous block. For example, with 4-byte tile alignment, [if the width
of the tile inot a multiple of 3, the last block of the line will only contain 1 or 2 component values but-allL4-pytes of the
last block wjill be present in the sample data.

5.2.2 Syptax

aligned (8) class UncompressedFrameConfigBox extends FullBox ('uncC', vexslon, 0) {
int (32)

bn==1) {

unsigned profile;

if (versi

}

else 1f (
unsign

{

{

component count;

rfersion==0)
bd int (32)
int
int

 gned
L gned

uns

uns

uns

uns
} [com
unsign
unsign
unsign
bit (1)
bit
bit
bit
bit
bit(
unsign
unsign
unsign
unsign
unsign

component index;
component bit depth minus one;
i gned int component format;
i gned int (8) component align size;
pbonent count];
pd int (8) sampling type;
bd int (8) interleave type;
pd int (8) block size;
components little endian;
block pad 1lsb;
block little endian;
block reversed;
pad_unknown;
reserved 0;
bd int (32) pixel sizd;
bd 1 ) row_align size;
bd 1 ) tile align size;
)
)

6)
)
)

1
8
8
8

(1)
(1)
(1)
(1)

3)

bd i num_€ile cols minus one;
pd nufi_tile rows minus_one;
}
}

5.2.3 Se

mantics

profile i
Table 5. Va

dlcates the predefmed conflguratlon for this uncompressed frame conflguratlon as

defined in

p a profile.

If not 0, all remalmng fields 1nthe box shall have the Valuesmdlcated in Table 5 for this proflle The four-
character code 'gene' is reserved and shall be interpreted as a value of 0. If version is 1, the profile shall be a
valid profile listed in Table 5 for which version=1 is allowed.

component_count indicates the number of components present in the frames described by this uncompressed
frame configuration.

component_index indicates the index of the component listed in the associated componentDefinitionBox.
component bit depth minus_one indicates the size in bits minus one of the values for the component.

component_format indicates the format of the component, as defined in Table 2.
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component _align_size indicates the component byte-alignment size, as described in subclause 5.2.1.3.

sampling type indicates the sampling mode as defined in Table 3.

interleave type indicates the interleaving mode of the components, as defined in Table 4.

block size indicates the size in bytes of blocks, as described in subclause 5.2.1.7.

components little endian indicates that components are stored as little endian, as described in
subclause 5.2.1.3.

block pad

1sb indicates padding bits location, as described in subclause 5.2.1.7.

block little endian indicates block endianness, as described in subclause 5.2.1.7.

block rev
pad_unkno

pixel siz

all compoments for a single pixel when component values for that pixel are interleaved, as d¢g

subclause

brsed indicates if component order is reversed within the block, as described in subclalLse 5.2.1.7.

n indicates that the value of padded bits in blocks or padded components is unknown.

= indicates the total number of bytes (including component and block padding) use

b.2.1.7.

row align
tile alig
num tile

num tile

5.2.4 Examples

Figures 11

| size indicates the padding between rows, as described in subclause 5.2.1.7.

h_size indicates the padding between tiles, as described in §ubclause 5.2.1.7.
fols minus_one plus one indicates the horizontal number of tiles in the frame.

Fows minus_one plus one indicates the vertical number of tiles in the frame.

b to 29 illustrate the assignment of thr&é components to 32-bit word blocks and

storage c

figurations for endian and block padding options. The least significant bit of the |

d to store
scribed in

associated
block or of

each component is labelled ‘0’, the most significant bit is labelled ‘31". The three components for 1nost of the

examples gre defined as follows:
Compgnent 1: Type 4 (Red) - 9 bits

Component 2: Type 5 (Green) £ 10 bits

Compgnent 3: Type 6 (Blue)- 9 bits
Figure 15 [shows the assignment of the components to a 32-bit block (block size=4) with paddling at the
most significant bits (klock pad 1sb=0).
\)
%RRRRRRRGGGGGGGGGGBBBBBBBBB
,/C 7/6/5/4/ 32110987 6/5/4/3/2/1/08/7/6/5/4/3/2/1/0
31|30|29[Z8(2726(25[ 242322212019 I8 (1716 15 [1&[I3[IZ[II[I0[ 9[8[ 76514312 |1]|0
Pad Component 1 Component 2 Component 3

Figure 15 — Example assignment of RGB to 32-bit block, padded at most significant bits

Figure 16 shows the assignment of the components to a 32-bit block (block size=4) with padding at the
least significant bits (block pad 1sb=1).
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o =~
S T
o]
o]

RIR|R|R
65 3

R|R
4 2

o =X
O D

G|G|G|G|G|G|G|G |G
8 4

B/ B|B|B/B/ B B
7|6|5 3/12/1/0 5

6

(0]
~

31|30(29|28|27|26(|25(24|23|22(21|20({19|18(17|16|15|14|13|12|11|10{9 |8 |7 |6 |54 |3 (2|1 |0

Component 1 Component 2 Component 3 Pad

Figure 16 — Example assignment of RGB to 32-bit block, padded at least significant bits

The remaining figures in this section show various combinations of endian, block padding, block reverse,
component alignment and pixel alignment options. “Storage Byte 0” (resp. “Storage Byte 3”) in the figures is
the first (resp. last) byte stored in the sample data for the illustrated pixel or block.

Figure 17 {llustrates a 32-bit block stored in big endian (with block little endian=0) apd\padding bits at
least significant bits (block pad 1sb=1).

Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3
N
RRRRRRRRRGGGGGGGGGGBBB\~®'BBBBB
876543210987654321087(,©‘543210

31|30(29|28|27|26|25(24(23|22|21|20({19|18|17|16|15|14|13|12}11|10| 9

o]
~
[e)}

5/4(3(21]0

Figure 17 — Big-endian block padded at least significant bits

Figure 18 |llustrates a 32-bit block stored in big endian (with b1ock 1little endian=0) and padding bits at
most significant bits (block pad 1sb=0).

Storage Storage Storage Storage
Byte 0 Byte'1l Byte 2 Byte 3
.\\
RRRRRRC-RRRGGGGGGGGGGBBBBBBBBB
8765"@\32109876543210876543210

31|30(29|28|27|26(|25(24|23|22|21|20({19|18(17|16|15|14|13|12|11|10{9 |8 |7 |6 |5 |4 |3 [2[|1|0

Figure 19 i and padding bits at

least significant bits (block pad 1sb=1).

© ISO/IEC 2024 - All rights reserved

23


https://iecnorm.com/api/?name=7c3f36711c877f648266f5c7a2d9ce97

ISO/IEC 23001-17:2024(en)

Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3
B/B BB G|G|G|B/ BB/ B BI[R/G|G|G|G|G|G|G|R/IRIRIR|R|R|R|R
312|110 2/(1/0/8,7/6/5/4/0/9/8/7|6/5/4(3(8/7,6|5|4/3 2|1
7|6|5|4|3|2|1|0/|15/14|13|12|11(10| 9 | 8 |23|22(21|20|19|18|17|16|31|30|29|28|27|26|25|24
Figure 19 — Little-endian block padded at least significant bit
Figure 20 jllustrates Figure 19 with the byte order in the sample data reversed to better shew<tomponent
alignment
Storage Storage Storage Storage
Byte 3 Byte 2 Byte 1 Byte 0
( =4
RRRRRRRRRGGGGGGGGGGBBBB(? B BB
8765432109876543210876~®»43210
31(30|29|28|27|26|25|24(23|22(21|20|19|18|17|16|15|14|13|12|1L+10| 9 |8 |7 |6 |5 | 4|3 [2/| 1|0
Figure 2(] — Little-endian block padded at least significant bit with the storage byte orderjreversed
Figure 21 {llustrates a 32-bit block stored in little endian*(with block little endian=1) and paddling bits at
most significant bits (block pad 1sb=0).
Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3
BBBBBBBBGG.Q\(fGGGBRRRRRGGG RIR|R R
716|p|4|3|2|1]0|6|5(#|3|2|1]0|8|43(2|1/0/9|8|7 8765
7|/6|[]4|3]2]1|0-15Y14(13|12(11|10| 9 | 8 |23|22(21|20(19|18|17|16|31|30(|29|28|27|2¢|25|24
Figure 21 — Little-endian block padded at most significant bit
Figure 22 jllustrates Figure 21 with the byte order in the sample data reversed to better show ¢omponent
alignment
Storage Storage Storage Storage
Byte 3 Byte 2 Byte 1 Byte 0
R/ RIRIRIRIRIRIRIR|G|G|G|G|G|G|/G|G|G|G|B BB BB/ B B|BB
876/5/4/3/ 2100987654 32/10[(87,6/5/4 3210
31/30(29|28(27(26|25(24|23|22|21|20(19|18(17|16|15|14|13|12|11|10[ 9|8 |7 |6 |54 |3 |2|1|0

Figure 22 — Little-endian block padded at most significant bit with the storage byte order reversed
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Figure 23 illustrates a 32-bit block stored in little endian (with block 1little endian=1), padding bits at
most significant bits (block pad 1sb=0) and reversed order of component in block (block reversed=1).

Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3
RIRIRIRIR/IR|IRIR|G|G|G|G|G|G|G/R/B/B|B|B/B|G|G|G B/B|B|B
7/6/5/4/3/2/1/0/6/5/4/3/2/1/0/8/4/3/2/1/0/9/8|7 8(7|6|5
7/6|5|4(3[2|1|0/|15|14(13|12|11|10| 9 | 8 (23(22|21|20|19|18(17|16|31|30(29|28|27|26|25|24
Figure|23 — Little-endian block padded at most significant bit with reversed componenlt order
Figure 24 |llustrates Figure 23 with the byte order in the sample data reversed to better show ¢omponent
alignment
Storage Storage Storage Storage
Byte 3 Byte 2 Byte 1 Byte 0
O
BBBBBBBBBGGGGGGG% G/ R/IRIR/IRIR/IRIR|R|R
8765432109876543§~>10876543210
31(30|29|28(27|26(25|24|23|22(21|20(19(18|17|16|15|14|18412(|11(10|9 (8|7 |6 |5 |4 |3 |2/| 1|0

Figure 24 — Little-endian block padded at most significant bit with reversed component o

Figure 25
pixel align

ment.

the storage byte order reversed

Khows storage of component Red {@bits), Green (10 bits) and Blue (9 bits) with no bl
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Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3

© X
N I

R/ R|R
6|54

w X
Nolieop]
0o D

G |G
7|6

31|30(29|28|27|26|25|24|23|22|21|20(19|18|17|16|15|14(13({12|11|10|{9 |8 |7 |6 |5 |4 |3 | 2| 1|0

U1 @

G|G|G|G|G BB
4 0/8/7|6

os]
1 ™
os]
os]
[\Sllws)

BB
0

R
1 8

S ©
o~
Ul X

Component 1 Component 2 Component 3 Component 1
_________________________________________________ 7
=
|
: Storage Storage Storage
I Byte 4 Byte 5 Byte 6
|
I /
‘L_,RIR/IRIRR G G|G|G|IG|GIG|G|G|G|BBBBBB|B(BIB
)
43210987654321087654?}\ 10 ,—4>
31(30(29(28|27|26|25|24|23(22(21|20|19|18|17|16|15|14|13|12|11|10| 9 | 8
Component 1 Component 2 Cémponent 3
(cont.)

Figure 25 — RGB - red (9 bits), green (10 bits), blue (9 bits), no block, no padding bits

Figure 26 $hows storage of components Red, Green, Blue;Alpha, each on 5 bits with no block and 3 bytes per
pixels (pixelisize=3).

Storage Storage Storage
Byte 0 Byte 1 Byte 2
N
RRRRRGG@SGGBBBB o lplp
413/2/1|04|3. 1104 3|21 o
L\ I
31|30 |29 |28 |27 .26 )25 |24 (23 |22|21|20|19 |18 10| 9 | 8 :
|
Component } Component 2 Component 3 Component 4 :
/
e——t--_--— -
|
|
|
I Storage Storage
: Byte 3 Byte 4
|
|
. JRIR|R/IR/IR/G|G|G|G |G B|B|B|B
~ > P|P|P
4/3/2(1/0/4(3/2/1/0/4|3/2]1 :>
716 |54 ]3|2|1|01(31(30(29|28|27|26(25|24|23|22|21|20|19|18|17]|16

Component 1 Component 2 Component 3 Component 4
Figure 26 — RGBA (each 5 bits), no block and 3 bytes pixel size
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Figure 27 shows storage of components Red (10 bits), Green (12 bits), Blue (10 bits) with no block and
component align size=2 for the Green component only.

Storage Storage Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5
R|R|R|R|R|R|R|R|R Iyl (;(;GGGGGGGGG R[R|R|R|R|R|R|R Implied
9(8|7|6|5(4(3|2(1 Padding 10987654321 9|8|7|6(5(4|3|2 Padding \
3(3|12|2(2(2|2|2(2 1]1 2(2|1|1 (11|11 I
1|o]|o|s|7]6|s5|4]|3 o870 |32t 1|ofo|s|7]6|5]|a I
Component 1 Component 2 Component 3 Component 1 |
]
_________________________________________________ -
e
[
I Storage Storage Storage Storage Storage Storage Storage
I Byte 7 Byte 8 Byte 9 Byte 10 Byte 11 Byte 12 Byte 13
y y y y y
I \*RAS) \*RAS)
e R Ele T Rl e ele R ABBHHEAEEEARE T
> 110 1l0 o
3(3|2(2(2|2|2(2 1|1(1|1 3(2(2(2(2|2f2(2|2|2|2(n1Lf1 |1
7654321010987654 321098 0[9]8|7(6[5[4|3|2|140MN48]|7]l6
Pad Bifs Component 2 Component 3 Component 1 Pad Bits Compohent 2

Figure 27 — Red (10-bit unaligned), Green (12-bit, 2-byte alignment), Blue.{10-bit unalighed), no

block

Figure 28 $hows storage of components Red, Green, Blue, Alpha, each on 9bits within a 32-bit blogks.

block size =4

Storage Storage Storage Storage
Byte 0 Byte 1 Byte 2 Byte 3
RP.RRRRRRRGGGGGGGGCQ\QBBBBBBBBPPPPP__\
8"654321087654321%:0876543210 \I
|
31(3p|29|28|27|26|25|24|23(22(21|20(19|18|17 |96y 15|14 |13|12|11|10(9 (8 |7 |6 |54 |3 |2 |1|0 |
|
Component 1 Compguent 2 Component 3 Pad Bits :
e e __/,
(
|
|
: Storage Storage Storage Storage
: Byte 4 Byte 5 Byte 6 Byte 7
|
AAAAAAAAA :>
\
87 6543210 p|pP|P|P\P|P|PPP|P|PP|PPPP|PPIPP
2001918 |17|16|15(14|13|12|11|10(9 |8 |7 | 6 |5 |4 |3 |2 |1|0

h = LY

o il
COUIIPOIICIIU T

AmY 1
rdu DIUS

Figure 28 — RGBA (each 9 bits), block size (4 bytes), pixel size (8 bytes)

Figure 29 shows storage of multi-Y interleaved YUV with 422 subsampling, each component coded on 10 bits,
within 32-bit blocks with block 1ittle endian=1and block reversed=1, also known as ‘v210’ format.
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Word 0
Storage Storage Storage Storage
Byte 3 Byte 2 Byte 1 Byte 0
AL VIV V|V V|VIV|VIV|VIY|Y|Y|Y|Y|Y|Y|Y|Y|Y|U|U|U Uiiu iU U
[ 9(8(7|6|5(4(3|2|1|0|9|8|7|6|5|4(3|2|1|0[9|8|7 5041312
|
:313029282726252423222120191817161514—131211109 817 5143 |2
|
:Pad Vo YO uo
-\ ..,
\
AL 11 |
vvulua 1 I
|
Storage Storage Storage Storage |
Byte 7 Byte 6 Byte 5 Byte 4 :
N !
S Y [ Y Y[Y|Y|Y|Y|Y|[Y|Y|U[U|U|U|U|U|U|U|U|U|Y|Y|[Y|Y|Y|R[Y]|Y '
I 9|/8(7|6|5|4|3|2|1|0]|9|8|7|6|5|4[3|2[|1|0[9|8]|7 (3'32 T
|
:313029282726252423222120191817161514131211109 817 514132
|
:Pad Y2 U1 Y1
N e e e ]
\
Word 2 :
Storage Storage Storage Storage :
Byte 11 Byte 10 Byte 9 Byte 8 :
N |
Syjujululujujulu|ulu|u|y|Y|Y|Y[@PY|Y|Y|Y|Y|V|V|V VIVIVIVIVIVIL
9(8|7|6|5[4|3(2|1|0/9|8|7|@5|4|3|2|1]|0|9(8|7 5(4|3|2|1]0
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[
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Pad Y5 V2 Y4

Figure 29 — Multi-Y interleaved component 10-bit UYVY in 32 bit little endian reversed blocks with
bytes shown in reverse order per 32-bit word

5.3 Profiles for uncompressed frame configurations

5.3.1 Overview

The four-character codes defined in this subclause identify common formats for which a profile is defined.
This profile may be indicated in the UncompressedFrameconfigBox to simplify pixel format detection by file
processors.
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Profiles only provide identification of the pixel format used in uncompressed frames. Image reconstruction
may need additional information, such as colour information or chroma location, present in child boxes of
the sample entry of the track or associated with the image.

NOTE

5.3.2 Predefined configurations

Some of these profiles are introduced to document existing practices in the industry prior to the definition
of this document.

In Table 5 below, the values from the componentDefinitionBox and the UncompressedFrameConfigBox are

listed as:

{profile, [{component_type, component_bit_depth_minus_1}], sampling_type, interleave_type}

The array |of {component_type, component_bit_depth_minus_1} is given in component order as‘Specified in
the UncomgressedrrameconfigBox, and the number of elements in the array gives the value for qomponent
count.
Unless indicated otherwise, all other fields of UncompressedFrameconfigBox, including flags and version,
shall have p value of 0.
If version|1 is allowed for a profile, the implicit componentDefinitionBox \is defined by the array of
component_type in their order of appearance. For example, for the field values {' rgb3", [{4,7}{5,7}{6,7}], O,
1}, the impllicit componentDefinitionBox has 3 components [4,5,6].
Table 5 — Predefined uncompresseddrame formats
Profile ideftifier Description Field values for unédmpressedFrameConfigBox
"2vuy” 8 bits YUV 422 packed |{' 2vuy"', [{2,74@,7}{3,7}{1,7}], 1, 5}
CbY0CrY1
Tyuv2' 8 bits YUV 422 packed  |{"yuv2', [{57},{2,7},{1,7},43,7}], 1, 5}
YO Cb Y1 Cr
yvyu' 8 bits YUV 422 packed | {" yvyu’, [{1,7}43,73{1,71{2,7}], 1, 5}
Y0 Cr Y1 Cb
"vyuy' 8 bits YUV 422 packed_[{'vyuy ', [{3,7},{1,7},42,7},{1,7}], 1, 5}
CrYOCbY1
yuvl' 8 bits YUV 411 packed |{"yuv1l', [{1,7}{1,7}{2,7},{1,7},{1,7},43,7}], 3, 5}
YOY1CbY2Y3Gr
"v308" 8 bits YUW444 packed [{'v308", [{3,7},{1,7},{2,7}], 0, 1}
CrYCb
'v408" 8 bits YUVA 444 packed |{'v408", [{2,7}{1,7}.{3,7}{7, 7}], 0, 1}
GbYX.CrA
'y210" 10 bits YUV 422 packed |{'v210", [{1,9},{2,9},{1,9},{3,9}], 1, 5}
LE block sizeshallbe2.block little endian shallbe 1fblock
YO Cb Y1 Cr pad_1lsbshall be 1.
'v410'" 10 bits YUV 444 packed |{'v410', [{2,9},{1,9}{3,9}], 0, 1}
CbYCr, 2 unused bits block sizeshallbe4.block little endianshallbe l.block
pad_lsbshallbe 1.block reversedshall be 1.
v210" YUV 422 10 bits packed |{*v210", [{2,9},{1,9},{3,9},{1,9}], 1, 5}
CbyCr block sizeshallbe4.block little endian shallbe 1.block
pad_lsbshallbe 0.block reversed shall be 1.
Frame width shall be a multiple of 48.
row align size shall be 0.
'rgb3’ RGB 24 bits packed {'rgp3", [{4,7}{5,7},{6,7}], 0, 1}
Version shall be 0 or 1.
11420 YUV 420 8 bits planar  [{"i420", [{1,7}{2,7}{3,7}], 2, 0}
YCbCr
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Table 5 (continued)
Profile identifier Description Field values for UncompressedFrameConfigBox
‘nvi2' YUV 420 8 bits {'nviz, [{1,7042,730{3,7}], 2, 2}
semi-planar YCbCr
'nv2l’ YUV 420 8 bits {rnv21r, [{1,7043,7342,7}1, 2, 2}
semi-planar YCrCb
"rgba’ RGBA 32bits packed  |{" rgba ", [{4,7}{5,7},{6,7},{7,7}], 0, 1}
Version shall be 0 or 1.
'abgr!' RGBA 32bits packed {rabgr", [{7,7},{6,7},{5,7},{4,7}], 0, 1}
Version shall be 0 or 1.
'yu22' YUV 422 8 hits p]anar {‘}11’)')" [{1’7}’{7’7}‘{’2’7}]’ 1’{\}
YCbCr
ryv22! YUV 422 8 bits planar  |{'yv22", [{1,7},{3,7}{2,7}], 1, 0}
YCrCb
'yv20'! YUV 420 8 bits planar  [{"yu22"', [{1,7},{3,7}{2,7}], 2, 0}
YCrCb
5.4 MIME type sub-parameters
When the [codecs’ parameter of a MIME type is used, as defined in RFC\6381, its value shall be formatted,
using field values of the ComponentDefinitionBox and the Uncompres$sedFrameConfigBox, AS follows (each
element in|the value is separated from the previous one using a dotJ;
— The fiyst element of the value shall be set to ‘uncv’ for video tracks and to ‘unci’ for image items;
— Ifthe profile field is not 0, an element equal to the profilé four-character code string (case sgnsitive) is
appenfled;
— Otheryise (the profiie field value is 0), the string ‘gene’ (case sensitive) is appended;
— Optionally if profile field is not 0, mandatory otherwise:

— ar] element equal to the sampling type expressed in hexadecimal is appended;

— ar] element equal to the interikave type expressed in hexadecimal is appended;

— ar] element equal to the blo¢k size expressed in hexadecimal is appended;

— ar] element equal to.%Tr’ is appended, with ¢ the number of tile columns in hexadecimal and r the
nymber of tile rows.in hexadecimal;

— fof each component, in order of appearance, listed in the uncompressedFrameConfigBox, @n element
edual to /alb™ may be appended, with a the hexadecimal value of component type [and b the
hgxadecimal value of component bit depth. Presence of this element is not mandatory, o limit the
size of the ‘codecs’ parameter for images with very high number of components;

— fil a}}_y, all clcuxcut C\.lucl} tU 'IAV’A, ula_y bC appcudcd, VA4 ith 4 thC uu1ub51 Uf LUllllJUll ntS in the
UncompressedFrameConfigBox.

Hexadecimal value shall not be prefixed with ‘0x’, and leading zeros shall be omitted.

EXAMPLE 1 For an uncompressed video with profile yvyu: codecs=uncv.yvyu

EXAMPLE 2

For an uncompressed video with monochrome and alpha, same sampling (sampling type=0),

component interleaving mode (interleave type=0) with each value stored on 10 bits with 2 bytes blocks little-
endian left-padded: codecs=uncv.gene.0.0.2.1T1.0LA.7LA

EXAMPLE 3

For an uncompressed video with 2 bits alpha, 10 bits R, B, G, same sampling (sampling type=0), pixel
interleaving mode (interleave type=1) with no specific block alignment (block size=0)and atiling of 4 horizontal
for 3 vertical tiles: codecs=uncv.gene.0.1.0.4T3.7L2.4LA.5LA.6LA
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6 Component description extensions

6.1 Extensions for uncompressed video and uncompressed images

6.1.1 Overview

The boxes defined in this subclause can be used to provide further information on one or more components
present in the uncompressed frame. Presence of these boxes may be mandated by the presence of specific
components in the uncompressed frame (e.g. presence of a palette component mandates the presence of a
ComponentPaletteBox).

Each of the defined boxes can be:

added
added

The synta
extend Bos

to a video sample entry for media tracks;
as properties associated with an image item.

kes in this section are given for a video sample entry container and the defined boxe
(resp. FullBox). When used in an ItemPropertyContainerBox, the same)syntax appl

defined b¢xes extend ItemProperty (resp. ItemFullProperty). The properties,-defined in the

sections a1

NOTE
formats. De

e descriptive properties.

Most of the boxes defined in Clause 6 can apply to both uncompressed¥ideo formats and comprj
rived specifications can allow usage of these boxes for compressed formats.

6.1.2 Cdmponent Palette configuration

6.1.2.1 1

Box Type:

Container:
Mandatory
Quantity: ]

ThECompm

This box s
thereisad

IfComponer

The comp

values co
In one comj

the sa

Definition

cpal'

Video sample entry, TtemPropertyContainérBox
: No

lero or one

lentPaletteBox allows describing image data coded through a palette.

hall be present if and only-if-there is an associated ComponentDefinitionBox presen
omponent defined with-a'component_type value of 10 (‘P’).

tPaletteBox is usedias an item property, it shall be marked as essential.

bnent value of €ach pixel gives the index in the palette, and shall be an integer betw
nt-1, with yalue 0 indicating the first entry in the list of pixel values of the palette.

onentP&lgtteBox, there shall not be any listed component with:

ne doriponent type as a component listed in the associated UncompressedFrameConfigh

b therefore
es but the
following

essed video

[, in which

reen 0 and

00X,

a comp

1
et _type vdiut U

6.1.2.2 Syntax

aligned (8)
unsigned int (16)

{

unsigned int
unsigned int
unsigned int
[palette components count];

}

0, 0) {

class ComponentPaletteBox extends FullBox('cpal',
palette components count;

2) component index;
) component bit depth minus one;

(3
(8
(8) component format;

unsigned int (32) values count;

for

(i=

{

0; i<values count; i++)
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for (3j=0; j<palette components count; j++) {
bit (X) component value;
aligned(8) bit(0) unused bits zero;

}

6.1.2.3 Semantics

palette components count indicates the number of components described by the palette.

component_index indicates the index of the Nth component listed in the associated componentDefinitionBox.

component_bit depth minus_ one indicates the size in bits minus one of values of the Nth component.

component
values co

component

withX =c¢

unused bi
alignment

| format indicates the format of the N'™® component, as defined in Table 2.
Lnt indicates the number of pixel values following.

| value indicates the value of the Nth component for the given entry. This field is code
mponent bit depth minus one + 1 of the Nth component.

s zero represents the number of unused bits following the component value to ac
These unused bits shall be ignored by the file reader and should be set to 0.

6.1.3 Cgmponent Pattern Definition

6.1.3.1 1

Box Type:

Container:
Mandatory
Quantity:

ThECompm

This box s
thereis ad

IfComponer

The patte]
left pixel ¢

Definition

cpat'

Video sample entry, TtemPropertyContainerBoxk

: No

.ero or one

lentPatternDefinitionBox allows describing filter array patterns such as Bayer.

hall be present if and only if there4s an associated componentDefinitionBox presen
omponent defined with a component type value of 11 (‘FA").

tDefinitionBox is used as@nitem property, it shall be marked as essential.

n is used to assign the“final component type to each value. The pattern is defined
f the image, and is repeated to cover the entire image. For a pixel position {x, y} in

with {0,0}
by positio

being the top-left pixel, the coded value for that position represents the component
{width%pattexn width, height%pattern height} in the ComponentPatternDefiniti

other component values\for that pixel, as defined in the componentPatternbefinitionBox, are not

The tile width (resp.’height) shall be a multiple of pattern width (resp. pattern height).

In one comporfehtPatternDefinitionBox, there shall not be a listed component with:

d on X bits

hieve byte

[, in which

ht the top-
the image,
type given
onBox,and
present.

— the same component type as a component listed in the associated UncompressedFrameConfigBox;

— dcomponent type value of 10 ('P').

EXAMPLE 1

2 columns indicating components [6,5,5,4].

EXAMPLE 2

2 columns indicating components [5,4,6,5].

EXAMPLE 3

A BGGR Bayer image will be represented by a single component 11 (‘FA’) and a pattern with 2 rows,

A GRBG Bayer image will be represented by a single component 11 (‘FA’) and a pattern with 2 rows,

A BGGR Bayer image with an alpha plane following the Bayer data will be represented by two

components 11 (‘FA’)and 7 (‘A’),an interleave type of 0 and a pattern with 2 rows, 2 columns indicating components

[6,5,5,4].
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pattern with 4 rows, 4 columns indicating the R, G, B and monochrome components order.

6.1.3.2 Syntax

aligned (8)

class ComponentPatternDefinitionBox extends FullBox('cpat', 0, 0) {

unsigned int (16) pattern width;
unsigned int (16) pattern height;

A Red-White-Green-Blue sensor image will be represented by a single component 11 (“FA”) and a

for (i=0; i< pattern height; i++) {
for (3j=0; j< pattern width; j++) {
unsigned int (32) component index;
double (32) component gain;
}
}
}
6.1.3.3 Semantics

pattern w
pattern h
component

component

with Bayet

NOTE
component
setting the
remaining

i dth indicates the width in pixels of the pattern.
ight indicates the height in pixels of the pattern.
| index indicates the index of the Nth component listed in the associatéd Componentpefi

| gain indicates a gain to be applied to the Nth component, such‘as for white balance
imagery, etc. The value shall be coded as an IEEE 754 “binary32”.

[he gain for each component is determined by a user defined method for balancing the |
5. The application of the gain terms is also a user defined iniplementation. This is commonly
oain value to one for the component with the highest signal'level and to a value greater than
omponents, thereby balancing all the components. Valties saturate at the maximum value of a

6.1.4 Cdgmponent Reference Level

6.1.4.1 1

Box Type:

Container:
Mandatory
Quantity: ]

The Compo
present in

When this

When this
this compd
associated|
type ared

Definition

clev'

Video sample entry, ItemPropertyContainerBox
- No
.ero or one

hentReferencelevelBox allows describing the minimum and maximum values for ¢
the image data.

box is present,there shall be an associated componentDefinitionBox present.

box is absgnt or a component type is not listed in this box, reference white and black
nent typelare derived from the colourinformationBox presentin the sample entry of t
with-the image item. If the colourTInformationBox is absent, the levels for the desired
brived as follows:

hitionBox.

correction

evels of all
hchieved by
one for the
omponent.

mponents

values for
he track or
fomponent

For components of type Y, U or V with 8 bits depth, reference black is 16 and reference white is 235;
For components of type Y, U or V with 10 bits depth, reference black is 64 and reference white is for 940;

Otherwise, reference black is 0 and reference white is maximum value for component bit depth.

When componentReferencelevelBox and ColourInformationBox are both present and document reference
levels for the same component types, information from the colourinformationBox shall be used.

NOTE
flagsetto

1, full range is assumed.

Reference levels shall be ignored for non-integer component types.
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If c1ip range is set to 1, black level (resp. white level) indicates the minimum (resp. maximum value)
for the component; readers shall clip any value less than black level (resp. greater than white level) to
black level (resp.white level).

If clip range is set to 0, readers shall transform the value N coded on k bits (as read from the sample data)
to the value black level+n* (white level-black level)/ (2%-1) before display or interpretation.

6.1.4.2 Syntax

aligned(8) 0)

{

class ComponentReferencelLevelBox extends FullBox('clev',6 0,

unsigned int (32)
{

level count;

uns'rfh a1t (2 ) 3ol
uns
bit
sig
sig
[lev

HApoRent—
igned int (1) clip range;
(7) reserved 0;

hed int (32) black level;
hed int (32) white_level;
el count];

7

B

}
}

6.1.4.3

level cou

component

q

N

emantics
ht indicates the number of components for which levels are described.

| index indicates the index of the Nth component listed in the-associated componentbefi

hitionBox.

b

clip rangf indicates if the levels indicate a clip range or an affiné-transformation of the Nth

values.

fomponent

black levpl indicates the black level for the Nth component;

-1 indicates the white level for the Nth compenent; this value shall be greater than
E.

white lev the black

level valu

6.1.5 Pdlarization Pattern Definition

6.1.5.1 Definition

BoxType: splz'

Container:{Video sample entry, 1témpPropertyContainerBox

Mandatory: No

Quantity: Zero or more

The polatizationPatternbefinitionBox allows describing a filter array pattern for semsors that
have polarization pafterns implemented on the image sensor. If the sensor also includes a| colour or
spectral f]lter, the~pattern dimension is not required to match the pattern dimension giyen in the
ComponentpPatternbefinitionBox.

When this|box is present, there shall be an associated componentbefinitionBox present.

The pattern is used to assign polarization values at the pixel level. The pattern is defined at the top-left pixel
of the image, and is repeated to cover the entire image. For a pixel position {x, y} in the image, with {0,0}
being the top-left pixel, the polarization value for each pixel is given by position {width$pattern width,
height%pattern height} inthe polarizationPatternDefinitionBox.

Polarization angles are specified counter-clockwise, with value 0 indicating an orientation to the right, as
illustrated in Figure 30.

The tile width (resp. height) shall be a multiple of pattern width (resp. pattern height).

NOTE If bothpattern widthand pattern height are 1, this implies that a single polarization angle is given for
all pixels in the image.
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Multiple PolarizationPatternDefinitionBox can be specified if components of the image have different
polarization filters. In this case, there shall be at most one polarizationPatternDefinitionBox describing

one given ¢

omponent of the image.

Figure 30 illustrates an RGGB Bayer filter array pattern superimposed on a 4x4 pixel grid (filter array
pattern with values of ‘FA1’ through ‘FA16’) with a 2x2 polarization pattern with angles of 90, 45, 135, and

0 degrees.

Ve

FA FA\'s

! («53%!) el
Ii'““ M
EEAT3E
| @] =

Key
1  green pixel with 90 degree polarization

q

6.1.5.2 §
aligned (8
unsign

{
uns
} [com
unsign
unsign
for (i
for

}

}
6.1.5.3

q

N

component
value is 0,

component

Figure 30 — Polarization example with a filter array pattern component

yntax

0, 0) {

class PolarizationPatternDefinitionBéx)extends FullBox('splz',
bd int (32) component count;

i gned int (32)
bonent count]
bd int (16) pattern width;

bd int (16) pattern height;

F0; i< pattern height; i++)°1

(J=0; J< pattern width;~J*+)

Houble (32) polarizatiehNangle;

component index;

{

emantics

| count  imdicates the number of components to which the polarization pattern app
[he polatization pattern applies to all components of the image.

| index indicates the index of the component listed in the associated cComponentDefinit]

pattern w

pattern h

idth Indicates the width 1n pixels ot the pattern.

eight indicates the height in pixels of the pattern.

ies. If this

onBox.

polarization angle indicates the polarization angle of the pixel at the defined pattern location. Value shall
either be OxFFFFFFFF, indicating that no polarization filter is present, or shall be an IEEE 754 “binary32”
number, indicating the polarization angle in degrees, with a value greater than or equal to 0.0 and strictly
less than 360.0.
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6.1.6 Sensor Non-Uniformity Correction

6.1.6.1 Definition

Box Type: 'snuc'

Container:

Video sample entry, TtemPropertyContainerBox

Mandatory: No
Quantity: Zero or more

The sensorNonUniformityCorrectionBox allows describing pixel specific gain and offset corrections.

When this

box is present, there shall be an associated componentDefinitionBox present.

Whethert
appliedfk

The Non-Upniform Correction (NUC) nuc_gain and nuc_offset attributes provide non-uniformity g

for a sensq
gain *x+
saturates

application of the NUCs, the maximum value of y saturates at a level defined by the number of

componen

The NUC

e correction has applied or not to the values stored in the sample data 1s indicated by t
1d.

r. This is commonly used with radiometric imagery. The correction equation is lineaj
nuc offset, where x is an input component value as stored in the file. . The minimum
it a value of 0. In situations where the same component value range is-to be maintz:

f value, for instance, 65535 for a 16-bit component.

oefficients are assigned per pixel through the full image,The NUC gain and offset

€nuc is

orrections
Y = nuc_
value of y

1ined after

bits in the

tables are

aligned with the entire image, resulting in a table width equal to image width and table height equal to

image hei
for each pi

Multiple s
gains and
given comy]

q

6.1.6.2 ¢
aligned (8
unsign

{
uns
} [com
unsign
unsign
unsign
unsign
for (i
for

}

(i
for

for

kel are given by position {x, v} in the sensorNonUniforfuityCorrectionBox.

bnt. For a pixel position {x, y} in the image, with {0,0} being the top-left pixel, the NUC ¢

bnsorNonUniformityCorrectionBox can be specified if components of the image hav|
pffsets. In this case, there shall be at most one-SensorNonUniformityCorrectionBox des
ponent of the image.

yntax

0, 0) {

class SensorNonUniformityCorpéctionBox extends FullBox ('snuc',
bd int (32) component count;

i gned int (32)
bonent count]
pd int (1) nuc is applided;
bd int (7) reserved=0;

bd int (32) image Swidth;

ed int (32) image height;
=0; 1< image hejight; i++) {

component iwdex;

(1
(7
(3
(3

oefficients

e different
ribing one

}

(3=0; J< image width; j++) {
ouble (32 )huc gain;
=07 (igvimage height; i++) {
(9407 J< image width; j++) {
olble (32) m](‘ioffqpf :

}

6.1.6.3 Semantics

component

count

applies. If this value is 0, the non uniformity correction applies to all components of the image.

indicates the number of components to which the non uniformity correction pattern

component index indicates the index of the component listed in the associated componentbDefinitionBox.

nuc_is applied if 1, indicates that the corrections have been applied to the component values in the sample
data. If value is 0, the component values are still raw, without NUC corrections applied.
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