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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 1ISO/
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Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information, in collabofation with
ITU-T [as Rec. ITU-T H.273 (07/2024)].

This third|edition cancels and replaces~the second edition (ISO/IEC 23091-2:2021), which has been
technically|revised.
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Introduction

In a number of specifications, there is a need to identify some characteristics of video (or still image) media
content that are logically independent of the compression format. These characteristics can include, for
example, aspects that relate to the sourcing or presentation, or the role of the video (or still image) media
component. These characteristics have typically been documented by fields that take an encoded value or
item selected from an enumerated list, herein called code points.

These code points are typically defined in the specification of compression formats to document these
characteristics of the media. In past practices, the definition of these fields has been copied from document
to document, sometimes with new values being added in later documents (and sometimes with later

amendments specified to add new entries to existing documents).

This past pfractice has raised a number of issues, including the following:

a) Alack ¢f a formal way to avoid conflicting assignments being made in different docurhernts.

b) Having additional values defined in later specifications that can be practically used [with older
compreéssion formats, but without clear formal applicability of these new values®o older docpments.

c¢) Any update or correction of code point semantics can incur significanteffort to update all|documents
in whi¢h the code point is specified, instead of enabling a single centralspecification to apply across
different referencing specifications.

d) The chpice of reference for other specifications (such as containeror delivery formats) not being obvious;
wherein a formal reference to a compression format document-appears to favour that one format over
others|and also appears to preclude definitions defined in‘ether compression format specififations.

e) Burderjsome maintenance needs to ensure that a referefice to material defined in a comprespgion format
specifigation is maintained appropriately over different revisions of the referenced format specification,
as the ¢ontent of a compression format specificatipn'can change over time and is ordinarily npot intended
as a po|nt of reference for defining such code pdints.

This docunent provides a central definition of¢siich code points for video and image applicationg to address

these issuep. This document can be used to provide universal descriptions to assist interpretation of video

and image gignals following decoding, or t0-describe the properties of these signals before they afe encoded.

© ISO/IEC 2025 - All rights reserved
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Information technology — Coding-independent code

points

Part 2:
Video

1 Scope

This docunment defines various code points and fields that establish properties of a vide6 (or

representa
the approp
before the §

2 Norm

The followi
requireme
the latest e

ion and are independent of the compression encoding and bit rate. These prdperties c
"iate interpretation of decoded data or can, similarly, describe the characteristics of s
ignal is compressed by an encoder that is suitable for compressing stichan input sign

ative references

g documents are referred to in the text in such a way thatSéme or all of their content
ts of this document. For dated references, only the edition cited applies. For undated
lition of the referenced document (including any aniendments) applies.

[SO/CIE 11664-1, Colorimetry — Part 1: CIE standard colorimetric observers

3 Term

For the pur]
ISO and IE(
ISO On

IEC Ele¢

31
bottom fie
assembly o

5 and definitions
poses of this document, the followingterms and definitions apply.
maintain terminology databases for use in standardization at the following addressg

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

ctropedia: available at https://www.electropedia.org/

|d
f the odd-numbered rows of samples of the components (3.3) of a video frame using a

of rows thal starts with-row number 0 as the top row

3.2
chroma

still image)
an describe
ich a signal
al.

constitutes
references,

v

numbering

sample arr

vy or single sample representing one of the two colour difference signals related to t

colours, represented by the symbols Cb and Cr

he primary

Note 1 to entry: The term "chroma" is used rather than "chrominance" in order to avoid the implication of the use of

linear light t

3.3

ransfer characteristics that is often associated with "chrominance".

component
array or single sample from one of the three arrays [luma (3.4) and two chroma (3.2)] that compose a picture
(3.5) in 4:2:0, 4:2:2, or 4:4:4 colour format or the array or a single sample of the array that compose a picture
in monochrome format

© ISO/IEC 2025 - All rights reserved
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3.4
luma

ISO/IEC 23091-2:2025(en)

sample array or single sample representing the monochrome signal related to the primary colours,
represented by the symbol or subscript Y or L

Note 1 to entry: The term "luma" is used rather than "luminance” in order to avoid the implication of the use of linear
light transfer characteristics that is often associated with "luminance". The symbol L is sometimes used instead of the
symbol Y to avoid confusion with the symbol y as used for vertical location.

3.5
picture

array of luma (3.4) samples in monochrome format or array of luma samples and two corresponding arrays

3.2) samples in 4:2:0, 4:2:2, and 4:4:4 colour format

of chroma (3.2

3.6
reserved
values of a

Note 1 to en
they will be

3.7
top field
assembly o

of rows thalt starts with row number 0 as the top row

3.8
unspecifie
values of a
have a sped

4 Abbreviated terms

LSB 1
MSB 1
SAR S
SMPTE S
5 Conve
NOTE 1

those used i
defined. Nuy

barticular code point that are for future use by ITU-T | ISO/IEC

[ry: These values shall not be used in identifiers conforming to this edition of thiS\document.
used in a manner yet to be specified in some future extensions of this documentby ITU-T | IS

Fthe even-numbered rows of samples of the components (3.3).0f\d video frame using a

d
barticular code point that have no specified meaning in this edition of this document :
ified meaning in the future as an integral partofffuture editions of this document

past significant bit
host significant bit
ample aspect ratio

ociety of Motion Picture and Television Engineers

ntions

he mathématical operators used in the pseudocode operations specified in this document a
h the Ciprogramming language. However, integer division and arithmetic shift operations arg
hbering and counting conventions generally begin from 0.

[t is possible
D/IEC.

numbering

ind will not

re similar to
specifically

5.1 Arithmetic operators

+

xY

addition
subtraction (as a two-argument operator) or negation (as a unary prefix operator)

multiplication, including matrix multiplication

exponentiation, x to the power of y (in other contexts, such notation may be used for superscripting

not intended for interpretation as exponentiation)

© ISO/IEC 2025 - All rights reserved
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(1)

x%y
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integer division with truncation of the result toward zero (for example, 7 / 4 and (-7) / (-4) are

truncated to 1 and (-7) / 4 and 7 / (-4) are truncated to -1)

division in mathematical expressions where no truncation or rounding is intended

division in mathematical expressions where no truncation or rounding is intended

summation of f( i) with i taking all integer values from x up to and including y

modulus, remainder of x divided by y, defined only for integers x and y with x >= 0 an

dy>0

5.2 Bit-y

X >>y

X<y

5.3 Assignment operators

++

yise operators

representation of the integer value; when operating on a binary argument that contain
than another argument, the shorter argument is extended by adding more-significant bit

bit-wise "or" (when operating on integer arguments, operates on a two's cq
representation of the integer value; when operating on a binarydrgument that contain
than another argument, the shorter argument is extended by adding more significant bit

bit-wise "exclusive or" (when operating on integer/arguments, operates
complement representation of the integer value; when operating on a binary argument tl
fewer bits than another argument, the shorter argument is extended by adding more
bits equal to 0)

arithmetic right shift of a two's complementinteger representation of x by y binary dig
only for non-negative integer values of y;bits shifted into the MSBs as a result of th
have a value equal to the MSB of x prioxto the shift operation)

arithmetic left shift of a two's complement integer representation of x by y binary dig
only for non-negative integer values of y; bits shifted into the LSBs as a result of the le
a value equal to 0)

assignment opernator

increment, ji.e. x++ is equivalent to x = x + 1; when used in an array index, evaluates 1
of the variable prior to the increment operation

decrement, i.e. x- - is equivalent to x = x — 1; when used in an array index, evaluates
ofthe’'variable prior to the decrement operation

bit-wise "and" (when operating on integer arguments, operates on atwo's complement

s fewer bits
5 equal to 0)

mplement
s fewer bits
5 equal to 0)

n a two's
nat contains
significant

its (defined
e right shift

its (defined
't shift have

o the value

ro the value

increment by amount given, i.e. x += 3 is equivalent to x = x + 3, and x += (-3) is equivalent to

x=x+ (-3)

decrement by amount given, i.e. x -
x=x-(-3)

3 is equivalent to x =x - 3, and x -

© ISO/IEC 2025 - All rights reserved
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5.4 Relational, logical, and other operators

equality operator

not equal to operator
logical negation "not"
larger than operator
smaller than operator

larger than or equal to operator

a?b:c

NOTE W
applicable),
to be equal 4

5.5 Mathematical functions

smaller than or equal to operator

conditional/logical "and" operator, performs a logical "and" of its Boolean operato
evaluates the second operand when necessary

conditional/logical "or" operator, performs a logical "or" of its Boolean'operators, but
ates the second operand when necessary

ternary conditional, if condition a is true, then the result is equal to b; otherwise
equaltoc

Vhen a relational operator is applied to a code point or variable:that has been assigned the va
he value "na" is treated as a distinct value for the code point)or variable. The value "na" is co
0 any other value.

rs, but only

only evalu-

he result is

lue "na" (not
nsidered not

Pseudocod¢ operations (1) to (10) specify functions far use in the pseudocode logic within this dpcument.
X ; x>=0
Abs(x)={ )
-x ; x<0

Cliply( k) = Clip3( 0, (1 << BitDepth{) - 1,x), (2)
where BitDepthy is the representation bit depth of the corresponding luma colour component signal.

Clip1:(f) = Clip3( 0, ( L<9BitDepth:) - 1,x), 3)
where Bitl}epth. is the‘representation bit depth of the corresponding chroma colour compopent signal
C. In general, BitDepth, may be distinct for different chroma colour components signals C |- e.g. for C
corresponding to'Cb or Cr.

(x 7<X
Clip3(x,y,z) =1y ; z>y 4)
z ; otherwise

Floor( x ) is the largest integer less than or equal to x. (5)

Ln( x) is the natural logarithm of x. (6)

Log10( x ) is the base-10 logarithm of x. (7)

Round( x ) = Sign( x ) * Floor( Abs(x ) + 0.5). (8)

© ISO/IEC 2025 - All rights reserved
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1 ; x>0

Sign(x)=9 0 ; x==0 9)
-1 ; x<0

Sqrt( x ) is the square root of x. (10)

5.6 Order of operations

When order of precedence in an expression is not indicated explicitly by use of parentheses, the following
rules apply:

— Opera ionsofahicher nrecedence are evaluated bhefore anv agneration of a lawer nrecedence
5 T o T

— Operatjons of the same precedence are evaluated sequentially from left to right.

Table 1 spefifies the precedence of operations from highest to lowest; a higher position in the tablle indicates
a higher precedence.

NOTE For those operators that are also used in the C programming language, the order of precedencg used in this
document is|the same as used in the C programming language.

Table|1 — Operation precedence from highest (at top of table).to' lowest (at bottom ofjtable)

Operations (with operands x, y, and z)

X++", "x- -

’

"Ix","-x" (as a unary prefix operator)

lle

LI I ] non n lli

X y, X/y, X+y, ","X%y"

y

y
"x+y","x - y" (as a two-argumentoperator), " Zf(i) "

i=x

"X<<y, X>>y"

"x<y", "x<=y", "x >y x>=y

"X==y, X!=yn

"X & yll
"X | yll
"X && y"

x| 1§
"X ? y : Z"

"X=y, X+=y, X_=yu

6 Specified code points

This clause identifies the code points defined in this document, as listed in Table 2 with cross-references to
the subclause in which each is specified.

© ISO/IEC 2025 - All rights reserved
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Table 2 — List of code point definitions

Name

Abstract

Subclause

ColourPrimaries

Co

Video colour primaries

—_

TransferCharacteristics

Video colour transfer characteristics

‘90 ‘
)

MatrixCoefficients and VideoFullRangeFlag

[ee]

Video matrix colour coefficients

[O8]

VideoFramePackingType and QuincunxSamplingFlag

[ee]

Video frame packing

o~

PackedContentInterpretationType

ee]

Interpretation of packed video frames

Ul

SampleAspectRatio, SarWidth, and SarHeight

Sample aspect ratio of video

& |k
o

Chroma420SampleLocType

CO

Chroma sampling grid alignment for video
fields or frames having the 4:2:0 colour

N

£, .
10T I11dt

7 Princ

ples for definition and referencing of code points

7.1 Application usage

This docun
characteris
interpretat

An exampl
The signal
Alternative
by other m
protocol.

nent specifies code points for coding-independent description of video and image
tics. These signal type identifiers can be used to provide universal descriptions t

e of the usage of the code point identifiers specified in thiS document is illustrated
ype identifier may be represented within the video eletmentary stream produced by

Vi

soyirce

leo

e
\\'Q%idt(eio
>$ encoder

)

stream

Further inf
point comb
H-Suppl. 19

Coding-i ndent
ignal

-

Figure 1 — Example usage

ormation )on the usage of video signal type code points, including the identificat

| 1SO/1EC TR 23091-4.

jon of signals following decoding or to describe properties of the‘Signals prior to enco

ly, or additionally, the signal type identifier may be €arried outside of a video element
eans, such as in a file storage format, in a systeim)multiplex format, or in a stream

Video elemen

signal type
b assist the
ding.

n Figure 1.
an encoder.

ary stream
ing system

tary

on of code

inations that are widely used in production and video content workflows, is availalple in ITU-T

7.2 Code point encoding and defaults

The code points defined herein may be specified as a value or a label of an enumerated list. The definition of
their encoding and representation (e.g. as a binary number) is the responsibility of the specification using the
code point, as is the identification of any applicable default value not specified herein. It is also possible for
external specifications to use a mapping to values defined here, if they wish to preserve identical semantics
but different code point assignments.

Guidance is given for each code point as to a suitable type (e.g. unsigned integer) and a suitable value range
(e.g. 0 to 63, inclusive) for assistance in writing derived specifications. In some instances, default flag values
are provided that are suggested to be inferred for code point parameters with associated flags that might
not be explicitly signalled or specified in derived specifications.

© ISO/IEC 2025 - All rights reserved
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7.3 Externally defined values

If the external specification permits values not defined by this document to be identified in the same field
that carries values defined by this document, then that other specification shall identify how values defined
herein can be distinguished from values not defined herein.

7.4 Reference format

References to code points in this document should use only the code point name (i.e. a "Name" from Table 2)
and specification title, and not use subclause numbers or any other "fragile" reference such as a table
number. For example, for a hypothetical code point named "ChocolateDensity", a document can refer to

"Chocolate

Density as defined in Rec. ITU-T H.273 | ISO/IEC 23091-2".

7.5 Unif
ISO/IEC 23

this documgnt.

8 Video

8.1 Colo
Type: Unsig
Range: 0 to

ColourPrimaries indicates the chromaticity coordinates$)of the source colour primaries 3

in Table 3

ISO/CIE 11664-1.

An 8-bit fie

Drm resource name format

D91-1 specifies a uniform resource name format that may be used for the code.poeints

code points

ur primaries
hed integer, enumeration

255, inclusive
in terms of the CIE 1931 definition of x and y, which shall be interpreted as s

d should be adequate for representation of the ColourPrimaries code point.

Table 3 — Interpretation of colour primaries (ColourPrimaries) value

specified in

s specified
pecified by

Value Colour primaries Informative remarks
Reserved For future use by ITU-T | ISO/IEC
primary X y Rec. ITU-R BT.709-6
green 0.300 0.600 Rec. ITU-R BT.1361-0 conventional coloyr gamut
system and extended colour gamut system
blue 0.150 0.060 (historical)
red 0.640 0.330 IEC 61966-2-1 SRGB or sYCC
white D65 0.3127 0.3290 IEC 61966-2-4
SMPTE RP 177 (1993) Annex B
2 Unspecified Image characteristics are unknown or afre
determined by the application. r
3 Reserved For future use by ITU-T | ISO/IEC
4 primary X y Rec. ITU-R BT.470-6 System M (historical)
green 0.21 0.71 United States National Television System
bl 0.14 0.08 Committee 1953 Recommendation for
ue ' ' transmission standards for colour television
red 0.67 0.33 United States Federal Communications
white C 0.310 0.316 Commission Title 47 Code of Federal Regulations
(2003) 73.682 (a) (20)

© ISO/IEC 2025 - All rights reserved
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Table 3 (continued)

Value Colour primaries Informative remarks
5 primary X y Rec. ITU-R BT.470-6 System B, G (historical)
green 0.29 0.60 Rec. ITU-R BT.601-7 625
blue 0.15 0.06 Rec. ITU-R BT.1358-0 625 (historical)
red 0.64 0.33 Rec. ITU-R BT.1700-0 625 PAL and 625 SECAM
white D65 0.3127 0.3290
6 primary X y Rec. ITU-R BT.601-7 525
green 0.310 0.595 Rec. ITU-R BT.1358-1 525 or 625 (historical)
ODNMIPTL O1 1L/7U [4UUS
red 0.630 0.340 (functionally thLe samje as the value 7)
white D65 0.3127 0.3290
7 primary X y SMPTE ST 240 (1999)
green 0.310 0.595 (functionally the same as the value 6)
blue 0.155 0.070
red 0.630 0.340
white D65 0.3127 0.3290
8 primary X y Generic film-(eplour filters using [llumirjant C)
green 0.243 0.692 (Wratten 58)
blue 0.145 0.049 (Wratten 47)
red 0.681 0.319 (Wratten 25)
white C 0.310 0.316
9 primary X y Rec. ITU-R BT.2020-2
green 0.170 0.797 Rec. ITU-R BT.2100-2
blue 0.131 0.046
red 0.708 0.292
white D65 0.3127 0.3290
10 primary X y SMPTE ST 428-1 (2019)
green (Y) 0.0 7.0 (CIE 1931 XYZ as in ISO/CIE 11664-1)
blue (Z) 0.0 0.0
red (X) 1.0 0.0
centre white (1 =3 1+3
11 primary X y SMPTE RP 431-2 (2011)
green 0.265 0.690
blue 0.150 0.060
red 0.680 0.320
whtite 0344 0351
12 primary X y SMPTE EG 432-1 (2010)
green 0.265 0.690
blue 0.150 0.060
red 0.680 0.320
white D65 0.3127 0.3290
13to 21 Reserved For future use by ITU-T | ISO/IEC

© ISO/IEC 2025 - All rights reserved
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Table 3 (continued)

Value Colour primaries Informative remarks
22 primary X y No corresponding industry specification identified
green 0.295 0.605
blue 0.155 0.077
red 0.630 0.340
white D65 0.3127 0.3290
23to 255 |[Reserved For future use by ITU-T | ISO/IEC
8.2 Transfer characteristics
Type: Unsighed integer, enumeration
Range: 0 to[255, inclusive
TransferCharacteristics, as specified in Table 4, either indicates the reference opto-electromic transfer
characterigtic function of the source picture as a function of a source input linéar-optical intgnsity input
L. with a nominal real-valued range of 0 to 1, inclusive, or indicates the invense of the reference electro-

optical tra
real-valued
of multiple
by the vari
curve segn]
of y, when
to meet at
1+55%8=

An 8-bit fie

NOTE1l A
electronic tj
characterist
ITU-R BT.70
although the
reference el
been specifi

Depending
this docunj
BitDepthy,

sfer characteristic function as a function of an output linear optical intensity L witl
range of 0 to 1, inclusive. For interpretation of entries in Table -4 that are express
curve segments parameterized by the variable a over a yegion bounded by the vz
pbles  and y, the values of a and S are defined to be the-positive constants necess
ents that meet at the value f to have continuity of bothalue and slope at the value
hpplicable, is defined to be the positive constant necessary for the associated cury
the value y. For example, for TransferCharacteriSties equal to 1, 6, 14, or 15, a ha
1.099 296 826 809 442... and f has the value 0.048°053 968 510 807....

d should be adequate for representation of the TransferCharacteristics code point.

s indicated in Table 4, some values of TrahsferCharacteristics are defined in terms of a ref
ansfer characteristic function and otheérs are defined in terms of a reference electro-opt
ic function, according to the conventiod that has been applied in other documents. In the
0-6 and Rec. ITU-R BT.2020-2 (as-can be indicated by TransferCharacteristics equal to 1,
value is defined in terms of a reference opto-electronic transfer characteristic function, a co
pctro-optical transfer characteristic function for flat panel displays used in HDTV studio pr
bd in Rec. ITU-R BT.1886-0:

on the applicationtand for proper functioning of the pseudocode operations g
ent, it is possibleythat certain combinations of TransferCharacteristics, VideoFul
ind BitDepth. will not be permitted.

h a nominal
bd in terms
iriable f or
ary for the
. The value
e segments
s the value

brence opto-
cal transfer
ases of Rec.
, 14, or 15),
rresponding
duction has

pecified in
RangeFlag,

© ISO/IEC 2025 - All rights reserved
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Table 4 — Interpretation of transfer characteristics (TransferCharacteristics) value

Value Transfer characteristics Informative remarks
0 Reserved For future use by ITU-T | ISO/IEC
1 V=a*LO0% - (a-1) for1>=L >=f Rec. ITU-R BT.709-6
V=4.500*L, forf>L.>=0 Rec. ITU-R BT.1361-0 convention-
al colour gamut system (histor-
ical)
(functionally the same as the
values 6, 14, and 15)

2 Unspecified Image characteristics are un-
known or are determined by the
opp”an{nn

3 Reserved For future use by #TUHT | ISO/IEC

4 Assumed display gamma 2.2 Rec. ITU-R BT4/70-6 System M
(historical)

United Statés Nationa| Television
System€ommittee 19p3 Rec-
omuhendation for transmission
standards for colour tplevision
United States Federal Communi-
cations Commission Tjitle 47 Code
of Federal Regulation§ (2003)
73.682 (a) (20)

Rec. ITU-R BT.1700-0 p25 PAL
and 625 SECAM

5 Assumed display gamma 2.8 Rec. ITU-R BT.470-6 System B, G
(historical)

6 V=a*L0% - (a-1) for t>=L.>=f Rec. ITU-R BT.601-7 525 or 625

V=4.500*L, fafp>L.>=0 Rec. ITU-R BT.1358-1 p25 or 625
(historical)
Rec. ITU-R BT.1700-0 NTSC
SMPTE ST 170 (2004)
(functionally the sam¢ as the
values 1, 14, and 15)
7 V=a*LO0% - (a-1) for1>=L.>=p SMPTE ST 240 (1999)
V=4.0*L, forf>L.>=0
8 V=L, for1>L.>=0 Linear transfer charagteristics
9 V=1.0+Logl0(Lg) +2 for1>=L.>=0.01 Logarithmic transfer ¢haracteris-
V=0.0 for 0.01>L,>=0 tic (100 to 1 range)
10 V=1.0 +kogl0(L.) + 2.5 for1>=L, >= Logarithmic transfer ¢haracteris-
V=0.0 Sqrt(10) + 1000 tic (100 * Sqrt( 10 ) to|1 range)
for Sqrt(10) + 1000 > L,
>=(
11 V=a*LO0% -(a-1) forL.>=p IEC 61966-2-4
V=4.500*L, forf>L.>-f
V=-a*(-L )% +(a-1) for -B>=L,
12 V=a*L 0% - (a-1) for1.33>L.>=f Rec. ITU-R BT.1361-0 extended
V=4.500*L, for B> L.>=-y colour gamut system (historical)

V=—(a*(-4*L)045 - (a-1))+4

for -y>=L.>=-0.25

© ISO/IEC 2025 - All rights reserved
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Table 4 (continued)
Value Transfer characteristics Informative remarks
13 — If MatrixCoefficients is equal to 0 IEC 61966-2-1 sRGB (with Matrix-
V=a*L(1724) - (a-1) for1>L.>=f Coefficients equal to 0)
V=1292*L, forf>L,>=0 IEC 61966-2-1 sYCC (with Matrix-
_ Otherwise Coefficients equal to 5)
V=a*L(1%24) - (a-1) forL,>=p
V=1292*L, forp>L.>-f
V=-a*(-L )24 + (a-1) for-f>=1L,

14 V=a*L0% - (a-1) for1>=L.>=f Rec. ITU-R BT.2020-2

V=4.500*L, forf>L.>=0 (functionally the same as the
values 1, 6, and 15)

15 V=a*L0% - (a-1) forl1>=L.>=f Rec. ITU-R BT.2020-2

V=4.500*L, forp>L.>=0 (functionally the'samg¢ as the
values 1, 6, and 14)

16 V=((c;+c,*L,2) = (1+c3*L,r))m for all values of L SMPTEST 2084 (2014) for 10,12,
cg=c3-¢c,+1=107 + 128 14, an'd 16-bit system§
=0.8359375 Rec) ITU-R BT.2100-2 perceptual
c,=2413 +128=18.851562 5 quantization (PQ) sysfem
c3=2392+128=18.6875
m = 2523 + 32 =78.843 75
n=1305+8192 =0.159 301 757 812 5
for which L equal to 1 for peak white is ordinarily intended to cor-
respond to a reference output luminance level of 10 000.€andelas per
square metre

17 V=(48*L,+52.37)(1+26) for allvalues of L, SMPTE ST 428-1 (2019)
for which L, equal to 1 for peak white is ordinarily intended to
correspond to a reference output luminancelevel of 48 candelas per
square metre

18 V=a*Ln(12*L.-b)+c forl1>=L.>1+12 Association of Radio Ihdustries
V=Sqrt(3)*L05 for1+12>=L,>=0 and Businesses (ARIB) STD-B67
a=0.178 83277 (2018)
b=0.284 668 92 Rec. ITU-R BT.2100-2 hybrid
c=0.559910 73 log-gamma (HLG) system

19 to 255 |Reserved For future use by ITU{T | ISO/IEC

NOTE 2  For TransferCharacteristics equal to 13, the pseudocode operations given in Table 4 for interpretation with

MatrixCoefflcients equal to O-were specified as applying to all values of MatrixCoefficients in a previoyis edition of

this documgnt. Closer stiidy later determined that IEC 61966-2-1 had specified a wider range of values
context of sYCC usage-coftesponding to MatrixCoefficients equal to 5. This document was therefore revise
pn of TransferCharacteristics interpretation that depends on the value of MatrixCoefficient

a specificati
this deficien|

cy in'the previous edition of the document.

NOTE 3

ForTransferCharacteristics equal to 18, the pseudocode operations given in Table 4 are no

for L. in the
d to provide
s to address

malized for

a source input linear optical intensity L, with a nominal real-valued range of 0 to 1, inclusive. An alternative scaling
that is mathematically equivalent is used in ARIB STD-B67[26] with the source input linear optical intensity having a
nominal real-valued range of 0 to 12, inclusive.

8.3 Matrix coefficients

Type: Unsigned integer, enumeration

Range: 0 to

255, inclusive, plus associated flag

MatrixCoefficients describes the matrix coefficients used in deriving luma and chroma signals from the
green, blue, and red, or X, Y, and Z primaries, as specified in Table 5 and the pseudocode logic expressions
specified below.

© ISO/IEC 2025 - All rights reserved
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oFullRangeFlag, may be supplied with this code point (see below).

VideoFullRangeFlagspecifies the scalingand offset values applied in association with the MatrixCoefficients.
When not present or not specified, the value 0 for VideoFullRangeFlag would ordinarily be inferred as the
default value for video imagery.

An 8-bit fie

1d should be adequate for representation of the MatrixCoefficients code point.

Certain values of MatrixCoefficients may be disallowed, depending on the application and the characteristics
and format of the signal, e.g. with regard to combinations of the chroma format sampling structure and the
values of BitDepthy and BitDepth,.

The interpretation of MatrixCoefficients is specified by the following pseudocode logic. E, E;;, and Eg are

defined as
applying t

For purpos
substituted
and (48] to

Nominal pe
Nominal bl
The applicd
IfM

of the transfer characteristics function as per pseudocade operations (11) to (13):

E'g = ()’
EIG - (EG),
EIB = (EB)’

In this case, the range of E'y, E'¢ and E'y is specified as follows:

Oth
follg

transfer characteristics (see 8.2).

ps of the YZX representation when MatrixCoefficients is equal to 0, the symbo]s-R, (
for X, Y, and Z, respectively, in pseudocode operations (11) to (19), (27) to (29), and ||

(50).

ak white is specified as having E; equal to 1, E; equal to 1, and Eg egfial to 1.

hck is specified as having Eg equal to 0, Ej; equal to 0, and Eg equal.to 0.
tion of the transfer characteristics function is denoted by ( &) for an argument x.

htrixCoefficients is not equal to 14 or 15, the signals E'y, E/;, and E' are determined by,

If TransferCharacteristics is equal to 11 or 12, or TransferCharacteristics is equg
MatrixCoefficients is not equal to 0, E'g, E';, and E'g are real numbers with values
larger range than the range of 0 to 1, inclusive, and their range is not specified in this

Otherwise, E'y, E';, and E'g are real numbers in the range of 0 to 1, inclusive.

erwise (MatrixCoefficients is equal to 14 or 15), the signals E';, E’y;, and E'g are detern
wing ordered pseudocode steps:

8.1) before

,and B are

33) to (35),

application

(11)

(12)

(13)

Ito 13 and

that have a
document.

ined by the

a)

EL:(l

The "linear-domain' real-valued cigna]c F'L, prl' and F'b are determined as follgwss:

688 * Eg + 2 146 * E; + 262 *Eg ) + 4 096

Ey = (683 *Eg +2 951 *E; + 462 *Eg) + 4 096

Eg= (99 * Eg + 309 *E; + 3 688 *Eg) + 4096

© ISO/IEC 2025 - All rights reserved
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(14)
(15)

(16)

Otherwise (MatrixCoefficients is equal to 15), pseudocode operations (17) to (19) apply:
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Ey = (6

ISO/IEC 23091-2:2025(en)
747 * Ep + 2 169 * E + 180 * E ) = 4 096

73 *Eg +3 029 *E; + 394 *Eg) + 4096

Eg= (50 *Ep + 207 *E + 3 839 *Eg ) + 4 096

b)

(17)
(18)

(19)

The signals E';, E'y;, and E'g are determined by application of the transfer characteristics func-

tion as per pseudocode operations (20) to (22):

E,L = (EL),

(20)

E'y = (H
E' = (E

When Matr
using the fd

a) The

BitDept

BitDept

BitDept
b) The

MaxVal

The interpy

If Vi

)’

m)’

ixCoefficients is equal to 0, 8, 16, or 17, the variables BitDepthy;g.@nd MaxValyqp
llowing ordered pseudocode steps:

variable BitDepthpyj is derived as follows:

If MatrixCoefficients is equal to 0 or 8, the following applies:
hpep = BitDepthy

Otherwise, if MatrixCoefficients is equal to.16, the following applies:
hpqg = BitDepthy - 2

Otherwise (MatrixCoefficients,is equal to 17), the following applies:
hpgp = BitDepthy - 1
variable MaxValp.pis derived as follows:
hep = (1 <<Bithepthpep) -1

etation of)MatrixCoefficients is specified as follows.

deoFullRangeFlag is equal to 0, the following applies:

(21
(22)

hre derived

(23)

(24)

(25)

(26)

R =Clip

G =Clip

If MatrixCoefficients is equal to 0, 8, 16, or 17, pseudocode operations (25) to (27) apply:

3(0, MaxValggp, (1 << (BitDepthgog -8)) * (219 *E'R +16))

3( 0, MaxValpgg, (1 << ( BitDepthgeg - 8))* (219 *E'; + 16 ))

B = Clip3( 0, MaxValgep, (1 << (BitDepthpeg - 8))* (219 *E'z +16))

NOTE 1
equal to 8.

© ISO/IEC 2025 - All rights reserved
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Otherwise, if MatrixCoefficients is equal to 1, 4, 5, 6, 7,9, 10, 11, 12, 13, or 14, pseudocode op-

erations (30) to (32) apply:

Y = Cliply ( Round( ( 1 << (BitDepthy - 8))* (219 *E'y + 16)))

Cb = Clip1, (Round( ( 1 << (BitDepth. - 8))* (224 *E'pg + 128)))

Cr = Clip1; ( Round( (1 << (BitDepth;-8))* (224 *E'pg + 128)))

NOTE 2

greater than or equal to 8.

Oth

R = Clip

G = Clip

B = Clig

Y =Clip

(30)

(31)

(32)

Pseudocode operations (30) to (32) are drafted under the assumption that BitDepthy and BitDepth are

Otherwise, if MatrixCoefficients is equal to 2, the interpretation of the MatrixCoeff
point is unknown or is determined by the application.

the interpretation of the MatrixCoefficients code point is reserved:for future d
ITU-T | ISO/IEC.

erwise (VideoFullRangeFlag is equal to 1), the following pseudacode logic applies:

3( 0, MaxValg;p, MaxValgs *E'R )
3( 0, MaxValggp, MaxValgsz * E'; )

3( 0, MaxValggp, MaxValgsg *E'g)

erations (36) to (38) apply:

1y( Round( ( (1 << BitDepthy)-1)*E'y))

Cb = Clip1.( Round( ( (1 <<BitDepth.)-1)*E'pg + (1 << (BitDepth.-1))))

Cr=Cli

b1.( Round( (( +<< BitDepth. ) - 1) * E'pg + (1 << ( BitDepth - 1))))

Otherwise, if MatrixCoefficients is equal to 2, the interpretation of the MatrixCoeff
point is unknown or is determined by the application.

Otherwise (MatrixCoefficients is notequalto 0,1, 2, 4, 5, 6, 7,8,9, 10, 11,12, 13, 14

If MatrixCoefficients is equal to 0, 8, 16, or 17, pseudocede/operations (33) to (35)

Otherwise, if MatrixCoefficientsis equalto 1, 4, 5, 6, 7,9, 10, 11, 12, 13, or 14, psey

cients code

, 16, 0r 17),
efinition by

apply:
(33)

(34)

(35)

docode op-

(36)

(37)

(38)

cients code

Otherwise (Matrixtoerlricients 1s not equai oy, 1,4 4, 5, 0,/,0,9, 10,11, 14,15, 1

4,15, 16, or

17), the interpretation of the MatrixCoefficients code point is reserved for future definition

by ITU-T | 1SO/IEC.

When MatrixCoefficients is equal to 1, 4, 5, 6, 7,9, 10, 11, 12, or 13, the constants K and Ky are specified as

follows:

If MatrixCoefficients is not equal to 12 or 13, the constants Ky and Ky are specified in Table 5.

Otherwise (MatrixCoefficients is equal to 12 or 13), the constants Ky and Ky are computed as follows,

using the chromaticity coordinates (xg, yr), (X¢, Y¢), (X, ¥g), and (xy, Yy ) specified by Table 3 for the
ColourPrimaries code point for the red, green, blue, and white colour primaries, respectively:

© ISO/IEC 2025 - All rights reserved
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*(xw *(y6 *2 Y *Zg )*Yw *(Xp *2g X *zg )+zw * (X *YB X 'V ))

_YR
KR - * * * * * * * * * * (39)
Yw *(%r *(V6 2B -YB 26 )+X¢ * (VB *ZR -YR *ZB ) +XB * (YR *ZG Y *ZR ))
1. = VB Cw "R "2 Y6 "Zr Ity w (X6 "Zr “XR "2 )*Zw *(XR Y X6 YR )) (40)
B=
Yw *(Xr *(V6 *2B Y *Z6 )*X6 *(YB *ZR -YR 2B )*+Xp (VR *Z6 Y *ZR ))
where the values of zy, z;, zg, and zy, are given by pseudocode operations (41) to (44):
zg=1-(xg+ygr) (41)
zg=1-(xc+yg) (42)
zg=1-(xg+yg) (43)
zw =11 (Xw+yw) (44)
The variables E'y, E'pg, and E'pg (for MatrixCoefficients not equal to 0, 8, 16 0¥ 17) or Y, Cb, and Cr (for
MatrixCoefficients equal to 0, 8, 16, or 17) are specified as follows.
— If MatrixCoefficients is not equal to 0, 8, 10, 11, 13, 14, 15, 16, pr,17, pseudocode operatjons (45) to
(47) apply:
E'pg=05*(E'5-E'y) +(1-Kg) (46)
E'pp=05*(E'R-E'y)+(1-Kg) (47)
E'y Is a real number with the value 0-associated with nominal black and the value 1 associated with
nonjinal white. E'pg and E'p are real numbers with the value 0 associated with both nominal black
and[nominal white. When TransferCharacteristics is not equal to 11 or 12, E'y is a real niimber with
valyes in the range of 0 to 1/in¢lusive. When TransferCharacteristics is not equal to 11 or |2, E'pz and
E'pglare real numbers with values in the range of 0.5 to 0.5, inclusive. When TransferChafacteristics
is equal to 11 (IEC 6196632-4), or 12 (Rec. ITU-R BT.1361-0 extended colour gamut systerp), E'y, E'pg,
and|E'py are real numbers with a larger range not specified in this document.
— Otherwise, if MatrixCoefficients is equal to 0, pseudocode operations (48) to (50) apply:
Y = Round( G) (48)
Cb =Raund( B) (49)
Cr = Round(R) (50)

tions (51) to (53) apply:

Y =Round( 0.5*G+0.25*(R+B))

Cb=Round(0.5*G-0.25*(R+B)) + (1 << (BitDepth.-1))

© ISO/IEC 2025 - All rights reserved
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(52)
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Cr =Round( 0.5* (R-B)) + (1 << (BitDepth.-1))

(53)

NOTE 3 A problem has been reported with pseudocode operations (51) to (53), as it has been observed that the
maximum value resulting from pseudocode operations (52) or (53) can be equal to ( 1 << BitDepth, ), which exceeds
the intended range of values for Cb and Cr. A small modification of these pseudocode operations is likely to be
introduced in a future version of this document to address the issue.

For purposes of the YCgCo nomenclature used in Table 5, Cb and Cr of pseudocode operations (52) and (53)
may be referred to as Cg and Co, respectively. An appropriate inverse conversion for pseudocode op-

erat

t=Y-(

ions (51) to (53) is given in pseudocode operations (54) to (57):

Cb - (1 << (BitDepths-1)))

G = Cli

B = Clif

R = Clip

Cr=Ro

t=Rou

Cb =Ro

For
may

eratfions (58) to (61) is givenin‘pseudocode operations (62) to (65):

1y(Y+ (Cb - (1 << (BitDepthc-1))))

1y(t-(Cr-(1<<(BitDepth.-1))))

1y(t+ (Cr-(1<<(BitDepthc-1))))

Otherwise, MatrixCoefficients is equal to 8, 16, or 17, pseudocode operations (58] t
ind( R) - Round( B ) + (1 << ( BitDepth.-1))

nd(B) + ((Cr-(1<<(BitDepthc-1)))>>1)

und( G) - t+ (1 << (BitDepth.-1))

(Cb - (1<</(BitDepths-1)))>> 13

burposes of the YCgCo nomenclature used in Table 5, Cb and Cr of pseudocode operations (i
be referred to as Cg and Cg;respectively. An appropriate inverse conversion for psey

(Cb-(1<<(BitDepthc-1)))>>1)
3( 0, MaxValggg, t+ (Cb - (1 << ( BitDepths-1))))

3(0,MaxValpgp, t— ((Cr-(1<<(BitDepthc-1)))>>1))

(54)
(55)
(56)
(57)
(61) apply:
(58)
(59)
(60)
(61)

b0) and (58)

docode op-

(62)
(63)

(64)

4

1 XL e

t=Y-
G = Clip
B =Clip
R=Cli

—

L0 1 R A al £-4 LR AmY 4] 423\
O U, Maxvalggg, D T (Cr— (T << (Ditoepting— 1 JJJJ

(65)

— Otherwise, if MatrixCoefficients is equal to 10 or 13, the signal E'y is determined by application of the
transfer characteristics function as given in pseudocode operations (66) and (67), and pseudocode
operations (68) to (75) apply for specification of the signals E'pg and E'pp:

Ey =Ky

*Ep+(1-Kp-Kp)*Eg+Kp*Ep

EIY - ( EY)I

© ISO/IEC 2025 - All rights reserved
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In this case, Ey is defined from the "linear-domain" signals for Ey, E;, and E, prior to application of the
transfer characteristics function, which is then applied to produce the signal E'y. Ey and E'y are real
values with the value 0 associated with nominal black and the value 1 associated with nominal white.

E,PB =(
E’PB =(
E,PR = (

E’PR = (

(68)

(69)

(70)

(71)

whe
fund

NB=(1
PB=1_

PR=1_

E’PR =(

In this case, for purposes'of the Y'D’,D’y nomenclature used in Table 5, E'pz may be referr]

and

Oth

E'y = 0.

[72) to (75):

(72)

(73)

(74)

(75)

E's-E'y)+(2*Ng)for-Ng<=E'5-E'y<=0
E's-Ey)+(2*Pg)for0<E'g-E'y<=Pg

E'R-E'y)+(2*Ng)for-Ny<=E'g -E'y<=0
EL-E'v)+(2*Py)for0<E', —E'y<=Pg

re the constants N, Py, Ny, and Py are determined by application of the transférchafacteristics
tion to expressions involving the constants Ky and Ky as given in pseudocode operations |
-Kp)'

(Kg)'

-Kg)'

(Kg)'

brwise, if MatrixCoefficients is equal to 11, pseudocode operations (76) to (78) apply:

1°R

0.986 566 * E'g ~ E'y ) + 2.0

0991902 *E'y) + 2.0

E'pgr may be referred to as D'y.

erwise, if MatrixCoefficients is equal to 14, the following applies:

b XCE’ L +E'y)

(76)
(77)

(78)

ed toasD’,

If TransferCharacteristics is not equal to 18, pseudocode operations (79) to (81) apply:

(79)

E’PB =(

E’PR =(

6610 *E’, - 13 613 *E'y + 7 003 *E's) + 4 096
17933 *E'| =17 390 *E'}; - 543 *E'5) + 4 096

Otherwise, pseudocode operations (82) to (84) apply:

E,Y=0.5 *(E,L+ E,M)

E’PB =(

3625*E', - 7465*E'y +3840 *E') + 4096

© ISO/IEC 2025 - All rights reserved
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(80)

(81)

(82)

(83)
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E'pr=(9500*E" -9 212*E'y - 288*E's) + 4096

(84)

In these cases, for purposes of the IC;Cp nomenclature used in Table 5, E'y, E'p, and E'p; of pseudocode
operations (79), (80), and (81) or pseudocode operations (82), (83), and (84) may be referred to as I,
Ct, and Cp, respectively. pseudocode operations (79), (80), and (81) were designed specifically for use
with TransferCharacteristics equal to 16 (PQ), and pseudocode operations (82), (83), and (84) were
designed specifically for use with TransferCharacteristics equal to 18 (HLG).

Otherwise (MatrixCoefficients is equal to 15), pseudocode operations (85) to (87) apply:

E'y=(1638*E' +1638*E'y,+820*E's)+4096 (85)
E'pp=(|18 248 *E'; -19870 *E'\, + 1622 *E's) + 4 096 (86)
E'pr=(|3300*E" +1463*E'y-4763*E'g)+4096 (87)

In this case, for purposes of the IPT nomenclature used in Table 5, E'y, E’pB, and E'py of pseudocode

operations (85), (86), and (87) may be referred to as I, P, and T, respectively.

Table 5 — Interpretation of the matrix coefficients (MatrixCoefficients) value
Value |Matrix coefficients Informative remarks
0 Identity The identity matrix.
Typically used for GBR (often referred to as RGB); however, may also be

used for YZX (often’referred to as XYZ);
IEC 61966-2:1.SRGB

SMPTE ST428-1 (2019)

See pseudocode operations (48) to (50)

1 Kg = 0.2126; Ky = 0.0722

Rec.ITU-R BT.709-6

colour gamut system (historical)

IEC 61966-2-4 xvYCCyqq

SMPTE RP 177 (1993) Annex B

See pseudocode operations (45) to (47)

Ree ITU-R BT.1361-0 conventional colour gamut system and extended

Unspecified

Image characteristics are unknown or are determined by the

hpplication

Reserved

For future use by ITU-T | ISO/IEC

Kg = 0.307Kp = 0.11

United States Federal Communications Commission Title 47 C
eral Regulations (2003) 73.682 (a) (20)

See pseudocode operations (45) to (47)

bde of Fed-

5 K2 0.299; Ky = 0.114

Rec. ITU-R BT.470-6 System B, G (historical)

Rec. ITU-R BT.601-7 625

Rec. ITU-R BT.1358-0 625 (historical)

Rec. ITU-R BT.1700-0 625 PAL and 625 SECAM
IEC 61966-2-1 sYCC

IEC 61966-2-4 xvYCCg(q

(functionally the same as the value 6)

See pseudocode operations (45) to (47)

© ISO/IEC 2025 - All rights reserved
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Table 5 (continued)
Value Matrix coefficients Informative remarks
6 Kr=0.299; Kg = 0.114 Rec.ITU-R BT.601-7 525

Rec. ITU-R BT.1358-1 525 or 625 (historical)
Rec. ITU-RBT.1700-0 NTSC

SMPTE ST 170 (2004)

(functionally the same as the value 5)

See pseudocode operations (45) to (47)

7 Kgr=0.212; K5 = 0.087 SMPTE ST 240 (1999)
See pseudocode operations (45) to (47)

8 YCgCo or YCgCo-R See pseudocode operations (51) to (57) for YCgCo (when BitDepth is
equal to BitDepthy)
See pseudocode operations (58) to (65) for YCgCo-R (wheh|BifDepth is
equal to BitDepthy + 1)

9 Kr=0.2627; Kz = 0.0593 Rec. ITU-R BT.2020-2 (non-constant luminance)
Rec. ITU-R BT.2100-2 Y'CbCr
See pseudocode operations (45) to (47)

10 K =0.2627; K5 =0.0593 Rec. ITU-R BT.2020-2 (constant luminance)
See pseudocode operations (66) to (75)

11 Y'D’,D'y SMPTE ST 2085 (2015)
See pseudocode operations (76)to (78)

12 See pseudocode opera- Chromaticity-derived non-conistant luminance system

tions (39) to (44) See pseudocode operatiods (45) to (47)
13 See pseudocode opera- Chromaticity-derivedrgonstant luminance system
tions (39) to (44) See pseudocode opérations (66) to (75)

14 1C;Cp Rec. ITU-R BT.2100-2 IC;Cp
See pseudocode’operations (79) to (81) for TransferCharacterfstics value
16 (PQ)
See pseudocode operations (82) to (84) for TransferCharacterfstics value
18 (HLG)

15 [PT-C2 Colour representation developed in SMPTE as IPT-PQ-C2.
Sée pseudocode operations (85) to (87)

16 YCgCo-Re See pseudocode operations (58) to (65)

17 YCgCo-Ro See pseudocode operations (58) to (65)

18 to 255 [Reserved For future use by ITU-T | ISO/IEC
NOTE Ih a previous.edition of this document, the IEC 61966-2-1 sYCC representation was ifentified as
corresponding to MattixCoefficients equal to 1. Closer study later determined that this representjtion should

Type: Unsigned integer, enumeration

Range: 0 to 15, inclusive, plus associated flag

VideoFramePackingType indicates the type of packing arrangement used in video frames as specified in
Table 6. A flag, QuincunxSamplingFlag, may be supplied with this code point (see below).

QuincunxSamplingFlag indicates whether a quincunx sampling structure is used in the frame packed video
representation. When not present or not specified, the value 0 for QuincunxSamplingFlag would ordinarily
be inferred as the default value for packed video imagery.

© ISO/IEC 2025 - All rights reserved
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Table 6 — Definition of VideoFramePackingType

Value Interpretation
0 Each component plane of the decoded frames contains a "checkerboard" based interleaving of
corresponding planes of two constituent frames as illustrated in Figure 2
1 Each component plane of the decoded frames contains a column-based interleaving of
corresponding planes of two constituent frames as illustrated in Figure 3
2 Each component plane of the decoded frames contains a row-based interleaving of corresponding planes
of two constituent frames as illustrated in Figure 4
3 Each component plane of the decoded frames contains a side-by-side packing arrangement of
corresponding planes of two constituent frames as illustrated in Figure 5 and Figure 7
4 Each component plane of the decoded frames contains top-bottom packing arrangement of
Forresponding planes of two constituent irames as 1lustrated 1 FIgure 6
5 he component planes of the decoded frames in output order form a temporal interleavidg of
hlternating first and second constituent frames as illustrated in Figure 8
6 [he decoded frame constitutes a complete 2D frame without any frame packing (see NOTE 4)
NOTE1 K

packing arrg

frame to pr
method to b

igure 2 to Figure 7 provide typical examples of rearrangement and upconvefsjen processin
ngement schemes. In Figure 2 to Figure 7, an upconversion processing isjperformed on each
duce frames having the same resolution as that of the decoded frame. Ah example of the

b for various
constituent
upsampling

e applied to a quincunx sampled frame as shown in Figure 2 or Figure /s to fill in missing p

an average (
below, to the

left and to the right of each sample to be generated). The actual.upconversion process to be
any, is outsi

e the scope of this document.

NOTE 2

decoded frame. For the typical examples in Figure 2 and Figure 4with an SAR of 1:1 for the upconverted
signalling afh SAR of 1:1 is appropriate. For the typical examples in Figure 5 and Figure 7 with an SAR

f the available spatially neighbouring samples (the average of the Valdes of the available sa

Spmple aspect ratio (SAR) is expected to be signalled appropriately to describe the intende
distance beffween the columns and the intended vertical distance(between the rows of the luma sample

sitions with
ples above,
erformed, if

d horizontal
array in the
rolour plane,
f 1:1 for the

upconverted
1:1 for theu
NOTE3 V]

NOTE4 V]
in 3D servic

All other v4

colour plane, signalling an SAR of 2:1 is appropriate. For the typical example in Figure 6 with an SAR of
bconverted colour plane, signalling an SAR of ©:2 is appropriate.

ideoFramePackingType equal to 5 describes a temporal interleaving process of different franpes.

ideoFramePackingType equal to 6 _istused to signal the presence of 2D content (that is not fr

hme packed)
bs that use a mix of 2D and 3D cornitent.

lues of VideoFramePackingType are reserved for future use by ITU-T | ISO/IEC.
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X X X X XXX X[|X|X|X|X
X X X XXX X|X|X|X|X
X X X X XXX X|X|X|X|X
X X X Upconversion|___ | X | X | X| X | X| X | X| X
X X X X processing XXX X[ X|X|X|X
X X X X X[ X]|X|X|X]|X|X
X|O|X|O|X|O|X|0 x| x| [x] [x x| x| x| x| x| x]x]x
O|X|0|X|0|X|O|X x| x| |x x| x| x| x| x| x]x]x
X|O|X|O0|X]|0|X|0 Samples of colour Upconverted colour
Checkerboard
O| X|O0]|X|O0|X|O|X interleaving = component plane of component plane of
X|lo|Xlo|X|o|lX|oO decomposition constituent frame 0 constituent frame 0
O X|O|X|O|X|0O|X
xlol/xlolxlolx|o O O O Oj0o|0|O|0O|0O|O]|O
0. O 0 0. 0 0. 0. 0. 0.
O|X|O|IX|O|X|O|X 0|00
Interl¢aved colour o o o 0|0|0|QYQflo|o|o
comporlent plane of a ] ] o) 9] | Upconversion|__ |0 | 0|0 "0f0[|0|0|O
checkerbgard interleaved le) o 0 processing “lolodatololololo
decqded frame o| |o| |o| |o olofo|o|o|o|o|o
(0] O O Ol0|0|O|0O|O|O|O
O (0] O O O|0|0|O|0O|O|O|O
Samples of colour Upconverted colour
component plane of component pglane of
constituent frame 1 constituent frame 1
Figure 2 — Rearrangement and upconversion flowchart forycheckerboard interleaying
(VideoFramePackingType equal to 0)
X X X X X | X | X|X|[X|| X|X]|X
X X X X X | X | X|X|[X|| X|X]|X
X X X X X | X | X|X|[X|| X]|X]|X
X X X X Upconversion|__ | X | X | X | X | X[] X| X | X
X X X X processing TIx I x x| x| x| x]x|x
X X X X X|X|X|X|[X|]| X|X]|X
X|[O X0 X]OX]0 X x| [x] |x X [ x [ x x| x|[ x| x|x
X|[O X0 X]OX]0 x| x| [x] |x X [ x [ x x| x|[ x| x|x
X|O|X|I0|X]|0X|O Column Samples of colour Upconvertedl colour
X0 |X|[0o|X|O0|X|O interleavins QB component plane of component plane of
XlolX|lolxlo|x|o decompogition constituent frame 0 constituent/frame 0
X|O|X|[0O|X|O|X|O
xlolxllolxlolxlo O O O O 0|00 |0 |0O|]|O|O|O
xlolxllolxlolxlo O O O O 0|00 |0 |0O|]|O|O|O
O O O O 0|00 |0 |0O|]|O|O|O
Interldaved colour
compofent plane of o o o ] Upconversion|__ |9 |0 0|0 0|0 |0 |0
a colump interleaved (e} (e} 0 0 processing “lolo|o|o|oflo]o|o
decdded frame o o o o ololololollolo]o
O O O O 0|00 |0 |0O|]|O|O|O
O O O O 0|00 |0 |0O|]|O|O|O
Qnmp]nc of colour ”prnnvprh: colour

component plane of
constituent frame 1

component plane of
constituent frame 1

Figure 3 — Rearrangement and upconversion flowchart for column interleaving

(VideoFramePackingType equal to 1 with QuincunxSamplingFlag equal to 0)
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XX [ XX | X|X]|X XXX X[ X|X|X|X
XXX X[ X|X|X|X
XX [ XX | X|X]|X XXX X[ X|X|X|X
Upconversion| | X [ X | X | XX | X | X | X
XX [ XX | X|X]|X processing TIxIxIxIx|IxIx|x|x
XXX X[ X|X|X|X
XXX XX XXX x| x[x[x]x][x]x x| x [ x[x]x]x|x|x
00|00 |O0|O0 |0 |0 X x I x Ix xxTxTx
XXX XXX XX Row Samples of colour Upconverted colour
0|00 |0|0O|0O|0O|O interleaving = component plane of component plane of
XIXIXIXIXIXIX|X decomposition constituent frame 0 constituent frame 0
00|00 |0|O0 |0 |0
X ITx X ITx | x x| x O|0j0|0|O0|0O |0 O|0j0|0|O0|O0O |0 |0
O|0j0O|I0j0|O0 |0 |0 0l0|0
Interldaved colour ©|60|60|o6|o0 |00 ©|0]0|8¥0||©|0 |0
compofent plane of Upconversion|___ |90 |0 ['010]|O0 |00
arow(interleaved olo|o|o|o|o|o processing “loloJaqo|ofo|o|o
decdded frame olatololollololo
o000 |O0|0O |0 O]O0 0|0 |0O|O|O|O
O|0|O0|0|0OfO|O0 |0
Samples of colour Upconverted|colour
component plane of component plane of
constituent frame 1 constituent flrame 1
Figure 4 — Rearrangement and upconversion flowchart for row interleaving
(VideoFramePackingType equal to 2 with QuincunxSamplingFlag equal to 0)
X X X X XXX |X|X]|X|X|X
X X X X XXX XX X|X|X
X X X X XXX |X|X||X|X|X
x| [ x|ol x| |x Upconversion__y| X | X | X | X | XX |x |
X X X X processing XX | XX | X||[ X | X|X
X X X X XX XXX X|X|X
X| X[ X||X|0|0 0|0 X x| [x] [x x | x [ x x| x| xx|x
X| X[ X||X|0|0 0|0 x| x| [x] [x x | x [ x| x] x|/ xx|x
X|X|X||IX|0]0]|0 |0 Side-by-side Samples of colour Upconverted|colour
X| X[ X||X|0]O0|O0 |0 paclzing N component plane of component plane of
X XIX|Ixlololo|o rearrang€meht constituent frame 0 constituent frame 0
X| X| X||X|O0O]O|O|O
x| x| xlIxolololo O O O O O|O0O |0 |O|0O]J|O|O |0
x| x| xlIxolololo O O O O O|0O |0 |0 |0O]|O|O |0
(0] (0] (0] (0] 0|00 |0 |0O||0 |0 |0
Interlepved colour
compoient plane of o © © o Upconversion 5|00 /0|0 |0f0 |0 |0
a side-by-side packed (e} O o o processing O|0O|O0 |0 |O||lO |0 |0
decofded frame 0 o) o) o ololololollo]o]o
(0] (0] (0] o 0|00 |0 |0O||0 |0 |0
(0] (6] (6] (0] 0|00 |0 |0O||0 |0 |0

Samuples of colour
T

”rr\rnn\n:\rhaﬂ colour

Figure 5 — Rearrangement and upconversion flowchart for side-by-side packing arrangement

component plane of
constituent frame 1

component plane of
constituent frame 1

(VideoFramePackingType equal to 3 with QuincunxSamplingFlag equal to 0)
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X| X[ X|X|X|X XX X|X|X|X|X|X
XX X|X|X|X|X|X
X| X[ X|X|X|X XX X|X|X|X|X|X
Upconversion > XX XXX | XXX
X[ X|X|X]|X]|X processing X|X|X|X[X|X]|X]|X
XX X|X|X|X|X|X
XXX XX XXX x| x| x| x[x|x X [ x [ x x| x]x]|x|x
XXX XX XXX X [ x [ x x| x]x]|x|x
XXX X XXX X Top-bottom Samples of colour Upconverted colour
X XXX | XXX |X packin component plane of component plane of
o|o|Oo|O|O|O|O|O P 5 constituent frame 0 constituent frame 0
rearrangement
O|0|O0|0|0O|0O|0O|O
olololololololo O0O|0|0|O0|0O|O O|0|O0|O0|0O|O|0O|O
O O O O O
O|0|0Of|IO|O0|O|0O|O cjojo
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O|0|O0|0O|0O]JjO|0O|O
Samples of colour Upconverted|colour
component plane of component plane of
constituent frame 1 constituent fframe 1
Figure|6 — Rearrangement and upconversion flowchart for tep-bottom packing arrangement
(VideoFramePackingType equal to 4 with QuincunxSamplingFlag equal to 0)
X X X X| XXX | X[ X | X | X
X X X X| XXX | X[ X | X | X
X X X X | XXX | X[ X | X | X
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X X X processing X XXX X[ X | XX
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X|X|X|[X|O0]|O|O|O constituent frame 0 constituent flrame 0
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'U'pu)uvcl ted colour
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Figure 7 — Rearrangement and upconversion flowchart for side-by-side packing arrangement with
quincunx sampling (VideoFramePackingType equal to 3 with
QuincunxSamplingFlag equal to 1)
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Figure 8 — Rearrangement flowchart for temporal interleaving frame arrangement

8.5 PacKed video content interpretation

Type: Unsig

Range: 0 to

PackedContentInterpretationType indicates the intended interpretation of the constituent
specified iy
for future g

(VideoFramePackingType-equal to 5)

hed integer, enumeration

15, inclusive

Table 7. Values of PackedGontentInterpretationType that do not appear in Table 7 a
pecification by ITU-T | ISOAEC.

frames as

re reserved

NOTE1  All currently specified packed content interpretation types are for purposes relating to steregscopic video
imagery.
For each spgcified frametpacking arrangement scheme, there are two constituent frames that arejreferred to
as frame 0 and frame/}.
Table 7 — Definition of PackedContentInterpretationType
Value Interpretation
0 Unspecified relationship between the frame packed constituent frames
1 Indicates that the two constituent frames form the left and right views of a stereo view scene, with frame
0 being associated with the left view and frame 1 being associated with the right view
2 Indicates that the two constituent frames form the right and left views of a stereo view scene, with frame
0 being associated with the right view and frame 1 being associated with the left view
NOTE 2  The value 2 for PackedContentInterpretationType is not expected to be prevalent in industry use. However,

the value was specified herein for purposes of completeness.

8.6 Sample aspect ratio

Type: Unsig

ned integer, enumeration
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