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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTIMEDIA SYSTEMS AND EQUIPMENT -
COLOUR MEASUREMENT AND MANAGEMENT -

Part 12-2: Simple metadata format for identification of colour gamut

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatjom compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields>To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications’, Fechnical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC, Publication(s)”). T
pbreparation is entrusted to technical committees; any IEC National Committee interested iin the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
with the IEC also participate in this preparation. IEC collaborates closely with the International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreement(between the two organization

The formal decisions or agreements of IEC on technical matters express, a§-nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are madé)to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their,national and regional publications. Any divergence betw
bny IEC Publication and the corresponding national orregional publication shall be clearly indicated in the la

EC itself does not provide any attestation of sonformity. Independent certification bodies provide confor
Bssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

All users should ensure that they have the‘latest edition of this publication.

No liability shall attach to IEC or itscdirectors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of thg publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn to the 'Normative references cited in this publication. Use of the referenced publication
ndispensable for the correct application of this publication.

EC draws attention/to the possibility that the implementation of this document may involve the use of

[espect ther€of."As of the date of publication of this document, IEC had not received notice of (a) patent(s), w
may be requjred to implement this document. However, implementers are cautioned that this may not repre
he latestiinformation, which may be obtained from the patent database available at https://patents.iec.ch.
shall(not'be held responsible for identifying any or all such patent rights.
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made to the previous edition IEC 61966-12-2:2014. A vertical bar appears in the mar‘gin
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wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 61966-12-2 has been prepared by technical area 2: Colour measurement and management,
of IEC technical committee 100: Audio, video and multimedia systems and equipment. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) [the number of bits of metadata format has been extended in Clause 4,
b) |Annex C has been added for handling HDR content.

The text of this International Standard is based on the following documents:

Draft Report on voting
100/3847/CDV 100/4109/RVC

Full information on the voting for its approval can be found in the report on voting indicateq in
thel above table.

The¢ language used for the development of this InternationakS8tandard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC pare
degcribed in greater detail at www.iec.ch/publjcations.

A list of all parts of the IEC 61966 series,published under the general title Multimedia systgms
ang equipment — Colour measurement ahd management, can be found on the IEC website.

Theé committee has decided that the contents of this document will remain unchanged until the
stapility date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this daté;'the document will be

e |reconfirmed,
e |withdrawn, or

e |[revised.

tHatit.contains colours which are considered to be useful for the correct understanding

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
of its.contents. Users should therefore print this document using a colour printer. ’F
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INTRODUCTION

New technologies in capturing and displaying wide-gamut colour images enable a new market
of wide-gamut video colour content creation. Recent video standards for wide gamut colour
space encoding such as ITU-R BT.2100 (HDR), ITU-R BT.2020 (UHDTV) and IEC 61966-2-4
(xvYCC) were developed in order to be able to distribute content with a colour gamut that is
extended with respect to classical colour gamuts such as those defined by standards ITU-R
BT.601 (standard-definition television) and ITU-R BT.709 (high-definition television). With the
increasing popularity of wide gamut and high dynamic range content and displays, the variety
of colour gamuts of displays is expected to increase. This issue can be an obstacle to adoption
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In §his case, even if a sender device and,a-receiver device are based on IEC 61966-12-1:

a)

b)

Th
ad

Thi
acq

ut and the colour encoding rules of existing colour space encoding standards are fixed.

address this issue, IEC 61966-12-1 (Metadata for identification of colourgamut (Gamut
cifies a colour gamut metadata scheme for video systems including/information for col

rovements can be achieved if the wide-gamut colour content is\created with the knowleq
the display colour gamut and if the colour reproduction ,in ‘the display is done with
wledge of the colour gamut of the pictorial content.

61966-12-1 has the capability to describe arbitrary..3D colour gamuts in a given col
ce and include the full/medium profile for professional use and the simple profile
sumer use with easier product implementationy This approach is effective, but so
biguities can occur in practical use, for example if typical CE devices are able to decode
ple profile only owing to CPU and software<limitations.

of
L is

of

D))
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roduction. This metadata can apply to video content or displays. More specificdlly,
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the receiver device cannot handlé.the Gamut ID of incoming content, if the sender deiice

sends only a full or a medium profile;

the sender device should convert a full profile to a simple one for CE devices if the recei
can receive the simple profile only, but the conversion is not possible for all the cases.

refore, a simple Gamut ID profile standard based on this document has been developeg
ress this problem:

hlist  ih ocof s cof £C to.

s secohdedition extends the number of bits of "back level ratio" in the metadata forma
omradate the wider dynamic range content and displays.

ver

to

to
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MULTIMEDIA SYSTEMS AND EQUIPMENT -
COLOUR MEASUREMENT AND MANAGEMENT -

Part 12-2: Simple metadata format for identification of colour gamut

Scope

Thi

intgnded for use in CE (consumer electronics) devices. The metadata specified in this-par

61966-12 is limited to the gamut description-efadditive-threeprimarycolours-type-displays

IEC
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amendments) applies.

IE(

s part of IEC 61966-12 specifies the colour gamut metadata format for video syste|

display types comprising the three primary additive colours, whose white andyblack poi
e the same chromaticity. It is fundamentally based on the conventional VESA-EDID forn

en associated with content, the simple metadata format defines the“gamut for which
tent was created. It can be used by the display for controlled colourfeproduction even if
blay’s colour gamut is different from that of the content.

en associated with a display, the simple metadata format defines the display colour gan
an be used during content creation to enable improved ealour reproduction.

s document provides the simplest, but unambiguous’ solution for typical CE devices that
ed on colour gamut information communication.

Normative references

e following documents are referred toqih the text in such a way that some or all of their cont
stitutes requirements of this document. For dated references, only the edition cited appli
undated references, the latest edition of the referenced document (including

60050-845, InternatiofalElectrotechnical Vocabulary — Part 845: Lighting

61966-12-1:2044Multimedia systems and equipment — Colour measurement ¢
hagement — Part 12-1: Metadata for identification of colour gamut (Gamut ID)
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rt 1: Based on ICC.2004-10201

S 9P

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-845 and the

foll

owing apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

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

ISO Online browsing platform: available at https://www.iso.org/obp
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3.1

content

set

3.2
col

of video signals in production, post-production or consumption

our gamut

range of colours achievable on a given colour reproduction medium (or present in an image of
that medium) under a given set of viewing conditions

Note 1 to entry: It is a volume in colour space.

3

gamut mapping
ping of the colour-space coordinates of the elements of a source image to colour-spIce

ma
Ccodg

oufput medium colour gamut capability

4

AdA
Xy

ch3
the
chn
(De
chn
of

me
VE
(BL
uns
for

Ta
chr

rdinates of the elements of a reproduction to compensate for differences in thel source

Simple description of gamut

Hitive The three primary additive colours gamut can be specified,by)four combinations of G
chromaticity values of red, green, blue and white. The gamut is assumed to have

racteristic that combining equal amounts of the three primaries (red, green, blue) produ
chromaticity of white. These values can be encoded{according to the gamut CIE
omaticity values used in Vesa Enhanced Extended Display Identification Data Stand
fines EDID Structure Version 1, Revision 4). The description includes eight values (CIE
omaticity values for each red, green, blue and white) with 10-bit fixed point form in the ran
D,0 to 1,0. These display primary and the whitépoint CIE-xy chromaticity values should
asured in such a way as to minimize the contribution from the display black. In addition

R) are included. WAL value is defined jn"¢d/m?2 and denoted as Yyy, and encoded into 16

igned integer form. BLR is defined as Equation (1), and encoded into 4632-bit fixed pq
m in the range of 0,0 to 1,0.

BLR = (v / Yy)

bre
is the luminance of black shown in Figure 1;

is theduminance of white shown in Figure 1.

nd

IE-
the
ces
_Xy
ard
_Xy
ge
be
to

SA-EDID format, the information of White Absolute Luminance (WAL) and Black Level Ratio

Lbit
int

(1)

ble, 1 shows the total metadata which includes the VESA-EDID compatible CIE

forr

_Xy

omaticity values of red, green, blue and white and BLR and WAL value. The total size of l|his

Tat s t6 18-

Refer to Annex C for information about handling HDR content.
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Table 1 — Simple metadata format for identification of colour gamut

Byte#| Size Colour Description
hex B characteristic
7 6 5 4 3 2 1 0
Red_x, Red_y,
Green_x,
00 1 Green_y Rx1 Rx0 Ry1 Ry0 Gx1 Gx0 Gy1 Gy0
Bits1 & bits0
Blue_x, Blue_y,
oft T [White_x, White_y| BX1 BXO BYT BYO WXT WXO WyT WYy
bits1 & bitsO
op 1 Red_x bit9 — bit2 | Rx9 Rx8 Rx7 Rx6 Rx5 Rx4 Rx3 Rx2
op 1 Red_y bit9 — bit2 | Ry9 Ry8 Ry7 Ry6 Ry5 Ry4 Ry3 Ry3
of | 1 | CreeNXPMT  Gxo | Gxs Gx7 Gx6 Gx5 Gx4 Gx3 Gx1
op | 1 Gree”tﬁfzb'tg ~ | Gy9 Gy8 Gy7 Gy6 Gy5 Gy4 Gy3 Gy
0op 1 Blue_x bit9 — bit2| Bx9 Bx8 Bx7 Bx6 Bx5 Bx4 Bx3 BxJ
oy 1 |Blue_y bit9 — bit2| By9 By8 By7 By6 By5 By4 By3 By4
op | 1 | WMe XD vy | was Wx7 Wx6 WxE Wxd Wx3 Wx]
b | 1 Wh'te&i’zb'tg “ | wye | wys Wy7 Wy6 Wy5 Wy4 Wy3 Wy
White absolute
luminance
op 1 Bit15 — bit8 | wWAL15| WAL14 | WAL13<Y WAL12 | WAL11 | WAL10 | WAL9 | WALS
(16 bit unsigned
Integer)
White absolute
luminance
0B 1 Bit7 — bit0 WAL7 | WAL6 | WAL5 | WAL4 | WAL3 | WAL2 | WAL1 WALfo
(16 bit unsigned
Integer)
el e e
oL 1 |bit16—-bit8-(16-bit| BLR15 | BLR14 BLR13 BLR12 BLR11 BLR1O BLR9 BLRB
i )
5 -
op 1 bit7 -bit0{(16-bit | BLR7 BLRS& BLRS BLR4 BLR3 BLR2 BLRY BLRP
, )
BlacKNevel ratio
oL 1 | B{34' - bit24 (32- | BLR31 | BLR30 | BLR29 | BLR28 | BLR27 | BLR26 | BLR25 | BLR24
bit fixed point)
Black level ratio
op 1 Bit23 — bit16 (32- BLR23 | BLR22 BLR21 BLR20 BLR19 BLR18 BLR17 BLR16
bit fixed point)
Black level ratio
OE 1 Bit15 — bit8 BLR15 | BLR14 BLR13 BLR12 BLR11 BLR10 BLR9 BLR8
(32-bit fixed
point)
Black level ratio
OF 1 Bit7 — bit0 (32-bit BLR7 BLR6 BLR5 BLR4 BLR3 BLR2 BLR1 BLRO
fixed point)

NOTE The metadata format in this document has backward compatibility with IEC 61966-12-2:2014 because
addresses "0C" and "0D" indicate same bits.
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White

Green

IEC

types comprising three primary additive caoleurs

Relationship with IEC 61966-12-1

ontent gamut is usually smaller than a colour encoding gamut of today’s extended-ga

ociating an explicit description of an actual.eontent gamut to content. IEC 61966-12-1

a full, medium and simple profile.

Th
cof|
IEQ
su
are

Ho
dog

limited to three primary typé colour gamuts, as shown in Figure 3.

additive colour gamuts and has a reduced size of 4416 B.

Re
IEQ
cofl

er to AQNEx A for more details about the conversion from |IEC 61966-12-2 to

versgign to the IEC 61966-12-1 simple profile.

gure 1 — The colour gamut-of-additive-three primary colours-type-display for displgy

ut

bur space, such as IEC 61966-2-4 xvYCC. If theresis'no description of an actual colour gamut
some content, it is possible that gamut mapping will use the colour encoding gamut as the
tent gamut, which can cause some problems. IEC 61966-12-1 solves this problem|by

as

e full profile and the medium prefile have high flexibility for describing 3D-shapes| of
hplicated content gamuts in a\‘colour space as shown in Figure 2. Consequently,

61966-12-1 full and medium profiles are well suited for some professional-use applicatigns,
h as content production. Intaddition, IEC 61966-12-1 provides simple profile formats that

vever, the IEC 61966-12-1 simple profile is 77 B and still large for CE devices. This
ument is therefarelimited to the CIE-xy chromaticity values of-additive the three primary

the

61966<42-1 simple profile. Refer to Annex B for an example of simple metadata format gnd
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Encoding gamut xvYCC

Contents gamut

Video : Sink gamut

—contents

IEC

Figure 2 — IEC 61966-12-1 full and medium profiles

Video
contents

IEC

Figure 3 — IEC 61966-12-1 simple profile and IEC 61966-12-2

Table/2'— Differences of IEC 61966-12-1 simple profile and IEC 61966-12-2

IEC 61966-12-1 simple profile IEC 61966-12-2
Sike FB-Header—4+B +446-B.
+ Gamut description: 60 B) (Gamut description only)
Coordinate's format — CIE-XYZ tristimulus values of 5 colours | — CIE-xy chromaticity values of four
(red, green, blue, white, black) colours (red, green, blue, white)

— s15Fixed16Number (see ICC profiles in | — VESA—-EDID compatible

ISO 15076-1:2005
) — 16-bit unsigned integer form

— 1632-bit fixed point form in the range of
0,0 to 1,0
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Annex A
(informative)

Conversion from IEC 61966-12-2 to IEC 61966-12-1 simple profile

IEC 61966-12-2 can be converted to the IEC 61966-12-1 simple profile. This annex shows an
example of the conversion method. The conversion equations calculate five CIE-XYZ tristimulus
values of red, green, blue, white and black colour vertices from four CIE-xy chromaticity values
of the red, green, blue and white colour vertices, WAL and BLR values.-lt-should-be-noted-that

col

X

cod
wh

Thy

a)

The-rverse-sonversion-cannotbe-uriguely-defined-when-the-additivityrute-ef-the-threeprimary
burs mixture is not guaranteed.
and y; are x,y coordinates of colours described in IEC 61966-12-2. X;, ¥, and Zxare X,[V,Z
rdinates of IEC 61966-12-1 simple profile. In both coordinate systems, i = R,;G'B,W, o1 K,
ch denotes red, green, blue, white or black colour vertices.
b conversion process has the following four steps:
In the first step, X,Y,Z values for white colour are calculatedOHere, absolute Yy, vafue
information from IEC 61966-12-2 should be used. We can calculate X,Y,Z values using |Yy,
value and x,y chromaticity coordinates for white colour as Equation (A.1).
2w,
Xw YW
Yw |=Yw 1 (A.1)
Zw I xw = yw
Yw

b)

In the second step, X,Y,Z valugs-for black colour are calculated. First, Y can be obtained

from Y,y and BLR values in Equation (A.2).

as Equatian(A.3) for we assume black has the same chromaticity as white.

]
[ Xy | Yy

Then, X,Y,Z values for black can be Y, and x,y chromaticity coordinates can be calculated

{YK J:YK 1 (A.3)
ZK 1-xw —ow
YW

c) Then in the third step, assuming-additive three primary additive colours, Y values for red,

green and blue colours without the offset value by black are estimated using the calcula
value of white and black colours as Equation (A.4). Here, -1 denotes the inverse of the
3 matrix.

ted
3 %
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R G B
R - X% IR YG B Xw — Xk
Yo —-Y | = 1 1 1 Yw — X (A.4)

R 1-xg—r T-xg-yg 1-xg-)B Z\w—Zg
JR VG VB

In the Tast step, X,Y,Z values of red, green and blue colours are calculated using
estimated luminance of each colour in step two, and then black offset values are added
shown in Equations (A.5), (A.6) and (A.7).

R
XR IR Xk
R |= 1 (R —¥)+| & (A
ZR 1-xr —JR ZK
IR
e
Xg VG XK
5 |= 1 (Yo - X )+| ¥ (A
Ze| |1=xc -3¢ ZK
L e~ ]
B
XB B Xk
Yg |= 1 (B -T)+| %k (A.
Zg 1-xg —JB ZK
B

At this:step, all five CIE-XYZ tristimulus values of red, green, blue, white and black col
vertices which are needed in the IEC 61966-12-1 simple profile are defined. Each X,
value should be encoded in the s15Fixed16Number format.

he
as

pur
Y,Z
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Annex B
(informative)

Example of simple metadata format and conversion
to IEC 61966-12-1 simple profile

This annex provides an example of the simple metadata format. This example describes

the

theoretical gamut of IEC 61966-2-5 opRGB and the encoded data. Table B.1 shows the CIE-xy
chromaticity coordinates for four colour vertices: white, red, green, blue of opRGB colour space.

Table B.1 — Colour gamut for IEC 61966-2-5 opRGB

CIE-x CIE-y

White 0,312 7 0,329 0
Red 0,640 0 0,3300

Green 0,210 0 0710 0
Blue 0,150 0 0,060 0

WHite absolute luminance values of white and black levelare160 cd/m2 and 0,4 cd/m?Z.

The simple metadata format calculated from the chnomaticity values CIE-xy coordinates for
ab}ve four colour vertices is shown in Table B.2. The x,y chromaticity values for red, gre

blue and white colour vertices are encoded-into fixed 10-bit values. The white absol
lu
into a 4632-bit fixed point form in the range.of 0,0 to 1,0.

the
en,
ute

inance is encoded into a 16-bit unsignedrinteger form and the black level ratio is encoded
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Table B.2 — Encoded simple metadata format

Byte# | Size B Colour characteristic Description
hex
4 |3 |2 0
00 1 Red/Green bits1 and bits0 0 1 1 1
01 1 Blue/White bits1 and bits0 110 |0 1
0 1 Red—xbitstobit2 — 66 1
03 1 Red_y bit9 to bit2 110 |1 0
04 1 Green_x bit9 to bit2 1 | 0AU 1
05 1 Green_y bit9 to bit2 1 0 |1 1
06 1 Blue_x bit9 to bit2 0 |0 |1 0
07 1 Blue_y bit9 to bit2 0|1 |1 1
08 1 White_x bit9 to bit2 110 |0 0
09 1 White_y bit9 to bit2 110 |1 0
oA 1 YrYtheig}era)bSOIUte luminance bit15 — bit8 (16-bit unsigned o lolo 0
oH 1 ?Ir\]/tr!;egsbsolute luminance bit7 — bit0 (16+bit\dnsigned o lolo 0
04 £ Blacklevelratio-bit15—bit8(16-bit fixed-point) 0|0 |0 e}
(el ES Blacklevelratiobit7—bit0-(16-bit-fixed-point) 0|0 |+ e}
0d 1 Black level ratio bit31 —bit24 (32-bit fixed point) 0|0 |0 0
(o] 1 Black level ratio bit23”- bit16 (32-bit fixed point) 0|0 |oO 1
0H 1 Black level ratig-bit15 — bit8 (32-bit fixed point) 110 |1 1
OA 1 Black level.ratio bit7 — bit0 (32-bit fixed point) 0o |11]0 0
The XYZ tristimulus values for five colour vertices: white, black, red, green, blue of the opR[GB
colpur space{éan be decoded in accordance with Annex A (see Table B.3).
Table B.3 — Conversion result to CIE-XYZ values for five colour vertices
CIE-X CIE-Y CIE-Z
White 151,928 783 160,000 000 174,243 323
Black 0,380 193 0,400 391 0,436 034
Red 92,156 976 47,760 013 4,779 668
Green 30,047 025 100,715 680 11,750 826
Blue 30,485 168 12,325 089 158,584 898

The resultant converted Gamut ID metadata in the simple profile of IEC 61966-12-1 format is
shown below. This format includes three headers described in Table B.4, Table B.5, and
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Table B.6 and CIE XYZ tristimulus values of five colours in Table B.7. These XYZ values are
basically the same values as in Table B.3, and encoded in the s15Fixed 16Number format.

Table B.4 — Example for the header

Byte # Size Symbols Description Values
hex B
7 6 5 4 3 2 1 0
00 1 N, P 0 1 0 0 0 0 1 1
R L
z
O
w ) <
a %) o
[ O n
o L [a)
1d o [aa)
& & ol
a a a
01 1 D G Byte # of start of the description of gamut 0h00
02 1 - geometry 0h09
03 1 D E Byte # of start of the description of colour 0ho0
04 1 - reproduction 0h00
05 1 0h00
Reserved. Shall be‘zero.
06 1 0h00
07 1 0h00
Reserved.~Shall be zero.
08 1 0h00

Table B.5 — Example for the header of description of gamut geometry

Byte # Size Symbol Description Values
hex B
09 1 0h00
ID_V Byte # of start of vertices
0A 1 0hOD
0B 1 Reserved 0h00
0ocC 1 Reserved 0h00

Table B.6 — Example of definition of vertices

Byte # hex Size B Symbol Description Values
oD 1 0h00
vV Total number of vertices
0E 1 0h05
OF 1 0h00
R Shall be zero
10 1 0h00
11 [B3VN 8] = 3V encoded colour space See Table D.5 of
60 coordinates defining V vertices IEC 61966-1:201442020
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Table B.7 — Example of encoded colour space coordinates for vertices

Byte # hex Value hex Description
11 00
12 97
White X
13 ED
14 C4
15 00
16 A0
White Y
17 00
18 00
19 00
1A AE
White Z
1B 3E
1C 4A
1D 00
1E 00
Black X
1F 61
20 54
21 00
22 00
Black Y
23 66
24 80
25 00
26 00
Black Z
27 6F
28 9F
29 00
2A 5C
Red X
2B 28
2C 2F
2D 00
2E 2F
Red Y
2F C2
30 90
31 00
32 04
Red Z
33 Cc7
34 98
35 00
36 1E
Green X
37 0oC
38 09
39 00
3A 64
Green Y
3B B7
3C 36
3D 00
3E 0B
Green Z
3F Cco
40 36
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Byte # hex Value hex Description
41 00
42 1E
Blue X
43 7C
44 33
45 00
46 0oc
Blue Y
47 53
48 39
49 00
4A 9E
Blue Z
4B 95
4C BB
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Annex C
(informative)

Handling HDR content

General

24

Recently, WCG (wide colour gamut) colour encoding standards, such as ITU-R BT.2020, and

HDR (high dynnmir‘ rangp) colour pnr‘nding standards sich as ITU-R BT 2100 _are widply used

to provide WCG/HDR content, whose colour ranges exceed the provisions of traditional:&l

eng

Hoever, since the wide colour gamut defined by ITU-R BT.2020 is based on sin@avelength
prifnaries, it is technically difficult to manufacture reasonably priced displaysl/ at can fully

exf

SM

video content as metadata. This MDCV standard
display that was used to edit/verify the WCG vi% content. The metadata defined in SMHA
y of white point, maximum display masterjng

ST

luminance and minimum display mastering I@

This document would be suitable for de&\;ribing MDCYV, since its simple structure is necess

DCI-P3 colour gamut (defined by SMPTE ST 2113) are widely used as V\‘ggdisplays.

C.2 Relationship with other HDR related standarc@/

oding standards, such as ITU-R BT.709. Q},

.

ress the ITU-R BT.2020 colour gamut. Therefore, in the current markgt, displays v

s/
This annex shows an example of metadata when using content WE§§onas these wide gamut
colpur spaces.

(-O'\

O
PTE ST.2086 defines Mastering Display Colour é@me (MDCV), which could be addeq

2086 consists of display primaries, chroma\mt@
ance.

&

pur

ith

to

ines the colour gamut of the masterjing

TE

ary

and sufficient to express MDCV. On th&’other hand, IEC 61966-12-1 would be more appropripte

for

much higher than that of this

HD|
MD

describing complex video co"mn colour volume (CCV), since its description flexibility
cument.

.\0

Table C.1 indicates P3D6£J\000n0005 in ITU-R H Supl.19 (Clause 7.3) which is defined as the

-

R mastering display ‘colour volume description. Table C.2 indicates an example for fhe
CV description i@&format outlined by this document.

@. Table C.1 — P3D65x1000n0005 in ITU-R H Supl.19
YON

()\ Value
C) Colour x
N . .

g
»
o
<2
¢
=
P
N
D
o
b
D
D

VYTt o=

Red 0,680 0 0,320 0
Green 0,265 0 0,690 0
Blue 0,150 0 0,060 0
White luminance 1000

Black luminance 0,000 5
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Table C.2 — Metadata example when distributing
content whose colour gamut is DCI-P3

Byte# Colour Description
Hex Characteristic
7 | e | s | a4 | 3 | 2 | 1 0
00 Red_x, Red_y, Rx1 Rx0 Ry1 Ry0 Gx1 Gx0 Gy1 Gy0
Green_x, Green_y,
0 0 1 1 1 1 1 0
bits1 & bitsO
01 Blue_x, Blue_y, Bx1 Bx0 By1 ByO Wx1 Wx0 Wy1 WyD
White_x, White_y,
0 1 0 1 0 0 0 0
bits1 & bitsO
02 Red_x bit9 — bit2 Rx9 Rx8 Rx7 Rx6 Rx5 Rx4 Rx3 Rx
1 0 1 0 1 1 1 0
03 Red_y bit9 — bit2 Ry9 Ry8 Ry7 Ry6 Ry5 Ry4 Ry3 Ry
0 1 0 1 0 0 0 1
04 Green_x bit9 — bit2 Gx9 Gx8 Gx7 Gx6 Gx5 Gx4 Gx3 Gx
0 1 0 0 0 0 1 1
05 Green_y bit9 — bit2 Gy9 Gy8 Gy7 Gy6 Gy5 Gy4 Gy3 Gy?
1 0 1 1 0 0 0 0
06 Blue_x bit9 — bit2 Bx9 Bx8 Bx7 Bx6 Bx5 Bx4 Bx3 Bx]
0 0 1 0 0 1 1 0
07 Blue_y bit9 — bit2 By9 By8 By By6 By5 By4 By3 By
0 0 0 0 1 1 1 1
08 White_x bit9 — bit2 Wx9 Wx8 Wx7 Wx6 Wx5 Wx4 Wx3 WxP
0 4 0 1 0 0 0 0
09 White_y bit9 — bit2 Wy9 Wy8 Wy7 Wy6 Wy5 Wy4 Wy3 Wyp
0 1 0 1 0 1 0 1
DA White Absolute WAL15 WAL14  WAL13 WAL12 WAL11 WAL10  WAL9 WALS8
Luminance
bit15 — bits 0 0 0 0 0 0 ! !
DB White Absgolute WAL7 WAL6 WALS WAL4 WAL3 WAL2 WALA1 WALO0
Luminance
BN bit0 1 1 1 0 1 0 0 0
DC BTack Level Ratio BLR31 BLR30 BLR29 BLR28 BLR27 BLR26 BLR25 BLR}4
Bit31 — bit24 0 0 0 0 0 0 0 0
DD Black Level Ratio BLR23 BLR22 BLR21 BLR20 BLR19 BLR18 BLR17 BLR(6
Bit23 — bit16 0 0 0 0 0 0 0 0
ocC Black Level Ratio BLR15 BLR14 BLR13 BLR12 BLR11 BLR10 BLR9 BLR8
bit15 — bit8 0 0 0 0 1 0 0 0
(0]) Black Level Ratio BLR7 BLR6 BLR5 BLR4 BLR3 BLR2 BLR1 BLRO
bit7 — bit0 0 1 1 0 0 0 1 1
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTIMEDIA SYSTEMS AND EQUIPMENT -
COLOUR MEASUREMENT AND MANAGEMENT -

Part 12-2: Simple metadata format for identification of colour gamut

1

2)

3)

4)

5)

6)

7)

8)

9)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatjom compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields>To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications’, Fechnical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC, Publication(s)”). T
pbreparation is entrusted to technical committees; any IEC National Committee interested iin the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
vith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreement(between the two organization

The formal decisions or agreements of IEC on technical matters express, a§-nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are madé)to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their,national and regional publications. Any divergence betw
bny IEC Publication and the corresponding national orregional publication shall be clearly indicated in the la

EC itself does not provide any attestation of sonformity. Independent certification bodies provide confor
hssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have the‘latest edition of this publication.

No liability shall attach to IEC or itscdirectors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of thg publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn to the 'Normative references cited in this publication. Use of the referenced publication
ndispensable for the correct application of this publication.

EC draws attention/to the possibility that the implementation of this document may involve the use of

fespect thereof."As of the date of publication of this document, IEC had not received notice of (a) patent(s), w
may be requjred to implement this document. However, implementers are cautioned that this may not repre
he latestiinformation, which may be obtained from the patent database available at https://patents.iec.ch.
shall(not'be held responsible for identifying any or all such patent rights.

IEC

ing
nal
and
rts,
heir
vith
bing

for
IS.

nal
all

nal
IEC
any

ons
leen
ter.

ity
any

land
P or
and
IEC

s is

(a)

batent(s). IEC«takes no position concerning the evidence, validity or applicability of any claimed patent righfs in

hich
ent
IEC

61966-12-2 has heen prpparpd hy technical area 2° Colour measurement and managems

nt,

of IEC technical committee 100: Audio, video and multimedia systems and equipment. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)

the number of bits of metadata format has been extended in Clause 4;
Annex C has been added for handling HDR content.
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The text of this International Standard is based on the following documents:

Draft Report on voting

100/3847/CDV 100/4109/RVC

Full information on the voting for its approval can be found in the report on voting indicate
the above table.

The language used for the development of this International Standard is English.

din

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develope

din

acgordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement,‘available

at www.iec.ch/members_experts/refdocs. The main document types developed-by IEC
degcribed in greater detail at www.iec.ch/publications.

are

A list of all parts of the IEC 61966 series, published under the general title-Multimedia systgms

ang equipment — Colour measurement and management, can be found on.the IEC website.

Thtcommittee has decided that the contents of this document will *emain unchanged until
stapility date indicated on the |IEC website under webstore.ieciehin the data related to
specific document. At this date, the document will be

e |reconfirmed,
e |withdrawn, or

e [revised.

the
the
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INTRODUCTION

New technologies in capturing and displaying wide-gamut colour images enable a new market
of wide-gamut video colour content creation. Recent video standards for wide gamut colour
space encoding such as ITU-R BT.2100 (HDR), ITU-R BT.2020 (UHDTV) and IEC 61966-2-4
(xvYCC) were developed in order to be able to distribute content with a colour gamut that is
extended with respect to classical colour gamuts such as those defined by standards ITU-R
BT.601 (standard-definition television) and ITU-R BT.709 (high-definition television). With the
increasing popularity of wide gamut and high dynamic range content and displays, the variety
of colour gamuts of displays is expected to increase. This issue can be an obstacle to adoption

To
Spé
rep
imy
of
kng

IEQ
Spa
cof
am
sim

In §his case, even if a sender device and,a-receiver device are based on IEC 61966-12-1:

a)

b)

Th
ad

Thi
ac

ut and the colour encoding rules of existing colour space encoding standards are fixed.

address this issue, IEC 61966-12-1 (Metadata for identification of colourgamut (Gamut
cifies a colour gamut metadata scheme for video systems including/information for col

of
L is

of

D))

pur

roduction. This metadata can apply to video content or displays. More specificdlly,

rovements can be achieved if the wide-gamut colour content is\created with the knowleq
the display colour gamut and if the colour reproduction ,in ‘the display is done with
wledge of the colour gamut of the pictorial content.

61966-12-1 has the capability to describe arbitrary..3D colour gamuts in a given col
ce and include the full/medium profile for professional use and the simple profile
sumer use with easier product implementationy This approach is effective, but so
biguities can occur in practical use, for example if typical CE devices are able to decode
ple profile only owing to CPU and software<limitations.

ge
the

bur
for
me
the

the receiver device cannot handlé.the Gamut ID of incoming content, if the sender deiice

sends only a full or a medium profile;
the sender device should convert a full profile to a simple one for CE devices if the recei
can receive the simple profile only, but the conversion is not possible for all the cases.

refore, a simple Gamut ID profile standard based on this document has been developeg
ress this problem:

s second edition extends the number of bits of "back level ratio" in the metadata forma
ommodate‘the wider dynamic range content and displays.

ver

to

to



https://iecnorm.com/api/?name=b5d5dcfaf3fd2425dab17c90244cf64f

1

-6 - IEC 61966-12-2:2024 © |IEC 20

MULTIMEDIA SYSTEMS AND EQUIPMENT -
COLOUR MEASUREMENT AND MANAGEMENT -

Part 12-2: Simple metadata format for identification of colour gamut

Scope

24

This part of IEC 61966-12 specifies the colour gamut metadata format for video syste|ms

intgnded for use in CE (consumer electronics) devices. The metadata specified in this-par
IEQ 61966-12 is limited to the gamut description for display types comprising the three prim

ad
bag

WN
cor
dis

WN
It c

Thi
bag

2

Thi
cor
Fo

amgendments) applies.

IE(

IEQ
~ A

1S
str

an be used during content creation to enable improved ealour reproduction.

s document provides the simplest, but unambiguous’ solution for typical CE devices that

of

ary

itive colours, whose white and black points have the same chromaticity. It isfundamentally

ed on the conventional VESA-EDID format.

en associated with a display, the simple metadata format defines the display colour gani

ed on colour gamut information communication.

Normative references

stitutes requirements of this document. For dated references, only the edition cited appli
undated references, the latest edition of the referenced document (including

60050-845, InternatiofalElectrotechnical Vocabulary — Part 845: Lighting

61966-12-1, Multimedia systems and equipment — Colour measurement and managem
art 12-1: Metadata for identification of colour gamut (Gamut ID)

D 15076-1¢/lmage technology colour management — Architecture, profile format and d
icture <\Part 1: Based on ICC.2010

en associated with content, the simple metadata format defines the“gamut for which fhe
tent was created. It can be used by the display for controlled colourfeproduction even if the
blay’s colour gamut is different from that of the content.

ut.

are

e following documents are referred toqih the text in such a way that some or all of their content

S.
ny

ent

ata

3

Tefrms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-845 and the

foll

owing apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

3.1

IEC Electropedia: available at https://www.electropedia.org/
ISO Online browsing platform: available at https://www.iso.org/obp

content
set of video signals in production, post-production or consumption


https://www.electropedia.org/
https://www.iso.org/obp
https://iecnorm.com/api/?name=b5d5dcfaf3fd2425dab17c90244cf64f
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3.2
colour gamut

range of colours achievable on a given colour reproduction medium (or present in an image of

that medium) under a given set of viewing conditions

Note 1 to entry: Itis a volume in colour space.

3.3
gamut mapping

mappmg of the colour-space coordinates of the elements of a source |mage to colour- space

The¢ three primary additive colours gamut can be specified by four combinations of CIE
chromaticity values of red, green, blue and white. The gamut is assumed to have

mefsured in such a way as to minimize the contribution from the display black. In addition

nd

_Xy
the
ces
_Xy
ard
-Xy
ge
be
to

VEBA-EDID format, the information of White Absolute Luminance (WAL) and Black Level Ratio

(BUR) are included. WAL value is defined in cd/m2 and‘denoted as Y\, and encoded into 16}

ungigned integer form. BLR is defined as Equation\(1), and encoded into 32-bit fixed point fq
in the range of 0,0 to 1,0.

BLR = (Yx / vyy)

whegre

Y| is the luminance of btack shown in Figure 1;

Ywl is the luminance of white shown in Figure 1.

Table 1 shows_ the total metadata which includes the VESA-EDID compatible CIE

bit
rm

(1)

_Xy

chromaticity values of red, green, blue and white and BLR and WAL value. The total size of this

format is 168

Refer,to Annex C for information about handling HDR content.
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Table 1 — Simple metadata format for identification of colour gamut

Byte#| Size Colour Description
hex B characteristic
7 6 5 4 3 2 1 0
Red_x, Red_y,
Green_x,
00 1 Green_y Rx1 Rx0 Ry1 Ry0 Gx1 Gx0 Gy1 Gy0
Bits1 & bits0
Blue_x, Blue_y,
oft 1 White_x, Bx1 Bx0 By1 By0 Wx1 Wx0 Wy1 Wy
White_y bits1 &
bits0
op 1 Red_x bit9 — Rx9 Rx8 Rx7 Rx6 Rx5 Rx4 Rx3 Rx3
bit2
OB | 1 | Red_y bit9 - Ry9 Ry8 Ry7 Ry6 Ry5 Ry4 Ry3 Ry?
bit2
of | 1 | GNP Gxg Gx8 Gx7 Gx6 Gx5 Gxd Gx3 Gx
op | 1 Gree”tﬁ{zb'tg “| oy9 Gy8 Gy7 Gy6 Gy5 Gy4 Gy3 Gy3
b | 1 | PUeZOT ] Bxo Bx8 Bx7 Bx6 Bx5 Bx4 Bx3 Bx3
oF | 1 B'“eﬁi’tzb'tg - By9 By8 By7 By6 By5 By4 By3 By]
op | 1 | Whitex P g Wx8 Wx7 Wx6 Wx5 Wxd Wx3 Wi
op | 1 | WP P wyo wys Wy7 Wy6 Wy5 Wy4 wy3 Wy
White absolute
luminance

op 1 Bit15 — bit8 WAL15 | WAL14 MWAL13 | WAL12 | WAL11 | WAL10 | WAL9 WALS8
(16 bit unsigned

Integer)

White absolute
luminance

oB 1 Bit7 — bit0 WAL7 WAL6G WALS5 WAL4 WAL3 WAL2 WAL1 WAL
(16 bit unsigned

Integer)

Black level ratio

of 1 Bit3 —bit24 | g)R31 | BLR30 | BLR29 | BLR28 | BLR27 | BLR26 | BLR25 | BLR24
(32-bit fixed
point)

Black level ratio

op 1 Bit23 - bit16 | g1 R23 | BLR22 | BLR21 | BLR20 | BLR19 | BLR18 | BLR17 | BLR{6
(32-bit fixed
point)

Black level ratio

0E | 1 | Bt1S-Dbi8 | g 45 | BLR14 | BLR13 | BLR12 | BLR11 | BLR10 | BLR9 | BLR8
(32-bit fixed
point)

Black level ratio
OF 1 Bit7 — bit0 (32- BLR7 BLR6 BLR5 BLR4 BLR3 BLR2 BLR1 BLRO
bit fixed point)

NOTE The metadata format in this document has backward compatibility with IEC 61966-12-2:2014 because
addresses "0C" and "0D" indicate same bits.
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5

YA _ g
White

Green

IEC

Figure 1 — The colour gamut for display types comprising
three primary additive colours

Relationship with IEC 61966-12-1

A gontent gamut is usually smaller than a colour encoding gamut of today’s extended-ga

col
for

bur space, such as IEC 61966-2-4 xvYCC. If theresis'no description of an actual colour ga
some content, it is possible that gamut mapping will use the colour encoding gamut as

content gamut, which can cause some problems. IEC 61966-12-1 solves this problem
asgociating an explicit description of an actual eontent gamut to content. IEC 61966-12-1
a full, medium and simple profile.

Th

e full profile and the medium prefile have high flexibility for describing 3D-shapes

complicated content gamuts in a\‘colour space as shown in Figure 2. Consequen

IE(

sug¢h as content production. Intaddition, IEC 61966-12-1 provides simple profile formats t
ardg limited to three primary typé colour gamuts, as shown in Figure 3.

Ho
dog
col

Re
IEQ
cor

vever, the IEC 61966-12-1 simple profile is 77 B and still large for CE devices. T

bur gamuts and has a reduced size of 16 B.

er to Annéx A for more details about the conversion from I|IEC 61966-12-2 to
61966-42-1 simple profile. Refer to Annex B for an example of simple metadata format 2
versiaon to the IEC 61966-12-1 simple profile.

ut
ut
he
by
as

of
itly,

61966-12-1 full and medium(profiles are well suited for some professional applications,

hat

his

ument is therefare*limited to the CIE-xy chromaticity values of the three primary addifive

the
nd
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Encoding gamut xvYCC

Contents gamut

Vldéo

—contents
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Sink gamut

Figure 2 — IEC 61966-12-1 full and medium profiles

Video
contents

Figure 3 — IEC 61966-12-1 simple profile and IEC 61966-12-2

Table/2'— Differences of IEC 61966-12-1 simple profile and IEC 61966-12-2

IEC

IEC

IEC 61966-12-1 simple profile

IEC 61966-12-2

Z7Z B (Hoadar- 47 D

=]

L
T

+ Gamut description: 60 B)

(Gamut description only)

Coordinate's format

— CIE-XYZ tristimulus values of 5 colours

(red, green, blue, white, black)

— s15Fixed16Number (see ICC profiles in

1ISO 15076-1)

CIE-xy chromaticity values of four
colours (red, green, blue, white)

VESA-EDID compatible
16-bit unsigned integer form

32-bit fixed point form in the range of
0,0 to 1,0
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Annex A
(informative)

Conversion from IEC 61966-12-2 to IEC 61966-12-1 simple profile

IEC 61966-12-2 can be converted to the IEC 61966-12-1 simple profile. This annex shows an
example of the conversion method. The conversion equations calculate five CIE-XYZ tristimulus
values of red, green, blue, white and black colour vertices from four CIE-xy chromaticity values

ion
not

x; and y; are x,y coordinates of colours described in IEC 61966-12-2. X;, Y, and_Zxare X.[Y,Z

cogrdinates of IEC 61966-12-1 simple profile. In both coordinate systems, i =.R;G,B,W, ol K,

whi|ch denotes red, green, blue, white or black colour vertices.

The¢ conversion process has the following four steps:

a) [In the first step, X,Y,Z values for white colour are calculatedOHere, absolute Y\, value
information from IEC 61966-12-2 should be used. We can calculate X,Y,Z values using |Yy,
value and x,y chromaticity coordinates for white colour as Equation (A.1).

_ . -
Xy YW
Yw | =Yy 1 (A.1)
Zyy I=xw —yw

L Yw i

b) |In the second step, X,Y,Z values for black colour are calculated. First, Y« can be obtained
from Y,y and BLR values in Equation (A.2).

Y = BLR x Yy (A.2)
Then, X,Y,Z values for black can be Yy and x,y chromaticity coordinates can be calculated
as Equatian(A.3) for we assume black has the same chromaticity as white.
_ . _
|_X,‘—| W\
[YK ‘ ~ ¥ 1 (A.3)
Zk 1-xw —yw
L Yw i

c) Then in the third step, assuming three primary additive colours, Y values for red, green and
blue colours without the offset value by black are estimated using the calculated value of

white and black colours as Equation (A.4). Here, —1 denotes the inverse of the 3 x 3 mat

rix.
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R £ B
YR - Yk IR Y6 B Xw — Xk
YooY |=| 1 1 1 Yy - X (A.4)
-] [1-xr-JrR 1-xg-yvc 1-x8-)B Z w2k

L IR VG VB J

shown in Equations (A.5), (A.6) and (A.7).

In the last step, X,Y,Z values of red, green and blue colours are calculated using the
estimated luminance of each colour in step two, and then black offset values are added| as
_ " -
R Xk
1 (R — ¥k ) +| X (A.5)
1-xR —JR Zk
L R
_ o ]
Y6 Xk
1 J(Ye -Y%)+| % (4.6)
1-x6 - J& Zk
L e~ ]
_ w® _
VB Xk
1 (B8 - )+| K (A.7)
1-x3—JB Zk
L B
At thisstep, all five CIE-XYZ tristimulus values of red, green, blue, white and black colpur
vertices which are needed in the IEC 61966-12-1 simple profile are defined. Each X\|V,Z

value should be encoded in the s15Fixed16Number format.
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Annex B
(informative)

Example of simple metadata format and conversion
to IEC 61966-12-1 simple profile

This annex provides an example of the simple metadata format. This example describes

the

theoretical gamut of IEC 61966-2-5 opRGB and the encoded data. Table B.1 shows the CIE-xy
chromaticity coordinates for four colour vertices: white, red, green, blue of opRGB colour space.

Table B.1 — Colour gamut for IEC 61966-2-5 opRGB

CIE-x CIE-y

White 0,312 7 0,329 0
Red 0,640 0 0,3300

Green 0,210 0 0710 0
Blue 0,150 0 0,060 0

WHite absolute luminance values of white and black levelare160 cd/m2 and 0,4 cd/m?Z.

The simple metadata format calculated from the chnomaticity values CIE-xy coordinates for
ab}ve four colour vertices is shown in Table B.2. The x,y chromaticity values for red, gre

blue and white colour vertices are encoded-into fixed 10-bit values. The white absol
lu
into¢ a 32-bit fixed point form in the range ©f.0,0 to 1,0.

the
en,
ute

inance is encoded into a 16-bit unsignedrinteger form and the black level ratio is encoded
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