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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTIMEDIA SYSTEMS AND EQUIPMENT —
COLOUR MEASUREMENT AND MANAGEMENT -

Part 7-1: Colour printers — Reflective prints — RGB inputs
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Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annexes A, B and C form an integral part of this standard.

Annexes D, E and F are for information only.


https://iecnorm.com/api/?name=dee8d989d293ef4ccea4560fc7ea0864

61966-7-1 O IEC:2001(E) -5-

IEC 61966 consists of the following parts, under the general title: Multimedia systems and

equipment — Colour measurement and management:

Part 1: General

Part 2-0: Colour management in multimedia systems

Part 2-1: Colour management — Default RGB colour space — SRGB
Part 2-2: Colour management — Extended RGB colour space — sRGB64
Part 2-3: Colour management — Default YCC colour space —sYCC

Part 3: Equipment using cathode ray tubes

Part 4: Equipmentusimy tigquidcrystatdisptay pamets
Part 5; Equipment using plasma display panels

Part 6; Equipment used for digital image projection

Part 741: Colour printers — Reflective prints — RGB inputs
Part 742: Colour printers — Reflective prints — CMYK inputs
Part 743: Colour printers — Transparent prints

Part 8; Multimedia colour scanners
Part 9: Digital cameras

Part 10: Quality assessment — Colour jmage in
Part 11: Quality assessment — Impafted Wd
The cgmmittee has decided that the contents
2004. At this date, the publication will

e redonfirmed;

« withdrawn;

¢ reglaced by a revi
e amended. <§
A bilingual versio be issued at a later date.

d until
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INTRODUCTION

This part of IEC 61966 is applicable to characterization of colour printers that produce colour
images on opaque substrate corresponding to digital data files in which colour image
information is expressed in a red — green — blue colour space. The characterization will be
realized by objective measurements to be utilized for colour management in open systems.
The measured and reported results are used to relate the equipment-dependent and
undefined red — green — blue colour space to the default RGB colour space defined as the
sRGB by IEC 61966-2-1. This standard is also applicable to assessment of colour image
attributes on reflective prints reproduced from colour digital image files.

@@
S



https://iecnorm.com/api/?name=dee8d989d293ef4ccea4560fc7ea0864

61966-7-1 O IEC:2001(E) -7-

MULTIMEDIA SYSTEMS AND EQUIPMENT -
COLOUR MEASUREMENT AND MANAGEMENT -

Part 7-1: Colour printers — Reflective prints — RGB inputs

1 Scope

This pg 066-spes Hi i igital i gments,
samplihg of successwe prints, measurement conditions and forms of reporting\the_resjults so
as to sults of
measufements. The sets of data for measurements are in colour digjtaki ressed
inar bduced
on ref to be
applicable to reflective colour prints for consumer use. The nay be
produded by non-impact colour printers, incorporating ink-jet,
sublimpti S,

2  Na

The fo hich, through reference in thjs text,
constit bed references, subsequent gmend-
ments do not apply. However, parties to
agreer i epcouraged to investigate the possibility of
applyin z i ative documents indicated below. For undated
references, the latest document referred to applies. Members|of IEC

and ISP mamtm@ ternational Standards.

IEC 60 aotrotechnical Vocabulary (IEV) — Chapter 845: Lighting
/ CIE 17.4: g Vocabulary (joint IEC/CIE publication)

IEC 6 1S gdia systems and equipment — Colour measurement and
manag Cololr management — Default RGB colour space — sRGB

ISO/CI 3 standard illuminants for colorimetry

ISO/CIE40527:1991, CIE standard colorimetric observers

CIE 15.2:1986, Colorimetry

ISO 216:1975, Writing paper and certain classes of printed matter — Trimmed sizes — A and B
series

3 Terms and definitions

For the purpose of this part of IEC 61966, terms which relate to lighting in
IEC 60050(845)/CIE 17.4 and the following definitions apply.
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3.1

colour printer

system composed of application program to handle colour digital image files, driver for
equipment that produces colour images on a substrate, and the equipment itself which
accepts equipment specific data for each input channel and is able to process by such
technologies as ink jet, sublimation transfer, thermal transfer, or electro-photography and
other similar technologies

NOTE The colour printer includes a system whereby the equipment that reproduces prints is directly connected to
another piece of equipment in which a set of colour digital image data is contained.

3.2

driver
softwafe code which converts output data from an application program
digital signals to the equipment which produces reflective prints

ries of

3.3
applicption program

any so¢ftware which has access to the colour digital image
information to the driver, and possibly renders the colour i

image

3.4
consumable

any material necessary to run colour printers; fo
oil, etc]

, fuser

3.5
half-tgne screen
set of

3.6
image
visible

3.7
substrn
opaqug

3.8
reflect]i
colour|i

3.9
gamut|of.colours

- - - . . * *
three-dimensionat aximum range of Teproducibie cofours expressed im CIE 1976 Lab
colour space defined in CIE 15.2

3.10
primary colours
colours used to define a colour space incorporated in the colour digital image file

NOTE Red, green and blue are the primary colours for this standard.

3.11
secondary colours
colours to be defined by a mixture of two primary colours except black

NOTE Cyan, magenta and yellow are the secondary colours for this standard.
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3.12

saturated colours

primary colours and secondary colours intended to be reproduced corresponding to their
maximum excitation of electronic signals

NOTE Saturation means the maximum excitation purity (chromaticity), limited by each specific system.

3.13

reproduced colours

colorimetric information measured from the reflective print, expressed in the CIE 1976 colour
space defined in CIE 15.2

3.14
tone reproduction
relatiopship between data in the colour digital image file which are intg
image$ of primary, secondary and achromatic colours and the CI ‘
reflective prints actually reproduced

ce the
ues of

3.15
charadterization
procesls of obtaining the spectral characteristics, basi C , tone
reproduction characteristics, spatial non-uniformit temporal ingtability
characteristics or dependency on illuminant characterig < these characteristics
relate the input RGB signal to some measured C

3.16
electrgnic signal
data pfepared as a colour digital image

4 Ldgtters and symbols

below.

sive

pectkal power distribution of the illuminant D50

p(A) Spectral reflectance of a printed image

Dr, Dg, Dg  Digital data in integers fed to colour printers

R,G, B Data normalized by 2N —1, where N is the number of bits per channel

3 b Colour in CIE 1976 UCS in reference to printed colour white, see also
equation (4)
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5 Conditions

5.1 Environmental conditions

Sampling and measurements shall be carried out within the environmental conditions
specified by the manufacturer of the equipment that produces reflective prints, unless other-
wise specified by this standard. The environmental conditions, at least the room temperature
and the relative humidity, during sampling and measurement, shall be reported together with
the presentation of the results of measurements.

NOTE Recommended environmental conditions are a temperature of 20°C +5°C, a relative humidity of
65 % * }Fo-Y%-and-atmosphericpressurefrom-86-+kRateo-1+06-kRa—urless—otherwise-specified-

5.2 Bampling conditions
5.2.1 Substrate

The substrate shall be opaque as specified by the manufacture g nt that
produdes reflective prints as either recommended or defaut. & Sb posed
for at |lpast one day in order to be accustomed to the enviromuents i ;

5.2.2 Settings and operation
5.2.2.1 Half-tone screen

All sampling shall be carried out in the | s shall

be as $pecified by the manufacturer of either
recommended or default. When multiple o S alf-tone screen for texts, graphics,
and r;]gtural pictures are [ be reported together with the
presentation of the results

If the half-tone screen 9 3 shall be reported together with the presentation

of the fesults.

5.2.2.2

All sampling shal vith the resolution setting specified by the manufacturer of
the eduipm \ 6 eflective prints as either recommended or default.| When
multiple options \_as resofution for texts, graphics, natural pictures are availabfe, the

choicep s ogether with the presentation of the results of measurements

5.2.2.3

Colour| rehdering, digital filtering and tone reproduction characteristics shall be pget as
specified—by—the—manufacturer—ofthe—prrtrg—eguipment—th reoduces—+refectve—pHnts as

either recommended or default.

The application programme used should provide no extra colour processing or enhancement.
Otherwise, a type of colour processing or enhancement shall be reported.

5.2.3 Number of samples

To minimize an error due to short-term variation and non-uniformity within a page, the number
of samples of reflective prints Ng should be decided by equation (1), except for clause 9, and

subclauses 10.1 and 10.2.

N, =/N?+N? (1)
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where N is the metric in colour difference AE;b for spatial non-uniformity within a page as

defined in equation (7) and N; is the metric in colour difference AE;b for short-term instability
among successive reflective prints as defined in equation (8).

The number of samples less than Ng shall be reported together with the presentation of the
results of measurements.

NOTE For simplicity of the characterization procedure, Ng =1 may be allowed.

5.2.4 Operation of colour printers

All sampling shall be carried out in line with the conditions specified in anuals

of the golour printer, unless otherwise specified in this standard.

5.2.5 Electric power source

All sampling shall be carried out with an a.c. power sourge ge 0% of
stable ffrequency.

5.2.6 Consumables

All sampling shall be carried out wi bduces

reflective prints as specified by the ma

5.2.7 Other conditions

All sampling shall be carrje of the

equipnpent that produces

NOTE used for
sampling.

5.3

5.3.1

To mini stability of the instruments for colorimetric measurement, the
reflective sured at least three times and the measured data shall be
averag average times less than three shall be reported together with the
presentat g of measurements.

5.3.2 Spectrophotometric and colorimetric measurements

Reflective prints shall be measured successively without any time interval, unless otherwise
specified.

For spectrophotometric measurement, spectral reflectance of the reflective prints shall be
measured over the wavelengths at least from 400 nm to 700 nm every 10 nm for the reflective
print illuminated by incandescent lamps and every 5 nm for the reflective print illuminated by
fluorescent lamps.

NOTE 1 The measurement over the wavelengths from 380 nm to 780 nm is recommended.
NOTE 2 The spectral reflectance should be measured using a spectrophotometer with either 0°/45° or 45°/0°
geometry as specified in ISO 5-4, in order to remove specular component of the reflected light.

For colorimetric measurement, the spectral radiance of the illumination shall be approximated
to the illuminant D50 defined in table 1.1 of CIE 15.2.
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The name of the manufacturer of the measuring instrument, the model number and the
manufactured date shall be reported together with the measured results.

5.3.3 Backing material

White backing material, such as five pieces or more of the same substrate, on which the
colour image is printed, shall be used. When other backing materials are used, the
specification of the material shall be reported together with the presentation of the results of
measurements.

NOTE For estimation of the effect of backing material changes, refer to annex E.

5.4 Method of calculation

54.1 Iluminants and colorimetric observers
The illtminant D50 defined in table 1.1 of CIE 15.2 and the CIE 19 fimetric

Obseryer defined in ISO/CIE 10527 shall be used for calculatiorf okthe tristi s from
the mgasured spectral data. If any other illuminants are used, i S

NOTE [or some measurements, optical reflective density may be usedNut it 5 easured
values depend on the instruments used for the measurement.

5.4.2 Tristimulus values

The tristimulus values X, Y and Z in thenCI% ; rs and
illuminpnt colours shall be calculated byxthe sumn power
distribdition S(A) of the illuminant D50, t e, and

the colour matching functions X(A), ¥(

p(A)X(A)dA
A)p(A)y(A)dA @)

” Lis S(A)p(A)z(A)dA
where

5.4.3

The CIELAB values L', a" and b" in the CIE 1976 L'a’b" colour space shall be calculeltted as
in eqquro'n-('S')-m?cco'rda'rrce-wrm-eTE' i i 15727

(3)

g’*

0

a

)

)
LG

|
:,E <
LG

[
O0O0000 gooooo
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where the tristimulus values X,,Y, and Z, correspond to the illuminant D50; X, =96,42,
Y, =100,00 and Z, =8249.

Relative values to the colour white shall also be calculated when it is required in accordance
with equation (4).

4)

I_I<\ i
é -
CIIRp)

where d\colour white rgsulting
from O

5.4.4

The cqg reproduced colour chips obtaiped by

sured and calculated value$ as in

aya
Ca

multiple printing jobs shall be average
equation (5),

(5)
for clayises 6,73 where Ng is the number of printing jobs defined in equation (1); pnd
— M =
M2
m=1
o1 ¥,
a :V Z am (6)
m=1
M
% _ 1 *
b= 2
m=1

for 10.1, where M is the number of printing jobs defined in 10.1.2. For simplicity, L, a and
b" are written without the bars in the following clauses.
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ectral characteristics

6.1 Attributes to be measured

Spectral reflectance of reflective prints for primary colours, secondary colours, black and

white.

6.2 Method of measurement

The colour digital image file containing data for red — green — blue as the primary colours,
cyan — magenta — yellow as the secondary colours, and black, grey and white shall be
prepared. The names of the colours and the identification numbers in table A.1 (a) are shown

in tabl¢ 1 below.

Table 1 — Reference to table A.1 (a) (\

Colour Identification Colour Iden atign
number mbe
N

Red 1 Yellow /\\ W

Green 2 Black N \
Blue 3 Grey / N 8 >
Cyan 4 W(h'm;\) \s\

Magenta

I\
N

NOTE .1 (a) provide examples for the case| of 8 bit
guantizg

All col ive print on one sheet of substrate, as
shown s as specified in equation (1). Spectral
reflectance p(A) of ea shall be measured by the spectrgphoto-
meter

6.3

The s graged at each wavelength, for the primary saturated
colour o, colours, and black and white shall be plotted as in figyre 1.
The m al reflectance of each colour shall be converted to the CIE 1931 XYZ
values ¢ (2), and the CIELAB values in the CIE 1976 L"a’o” colour spacfe shall
be calgulated-from_the tristimulus values in the CIE 1931 XYZ colour space in accoydance
with equation (3). The CIELAB values shall be averaged as in equation (5) and entered in the
form shown in table A.1 (a) at the column positions specified in table 1.
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0 0,4 Q
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0 1 1
400 450 500 550 600 650 700
Wavelength nm

700

IEC 832/01 C 833/01

Figufe 1a — Spectral reflectance of the primary ndary

saturated colours, grey and white

NOTE |dentification numbers of the plots are the same as in table 1.

and white, grey

7 Basic colorimetric characteri

7.1 Attribute to be measured

Relatignship between the i — blpe in the colour digital image file and
reproduced corresponding ]

7.2 Method of:ea
The cqlour digital haQe

the dafa identificati

ffied by
hall be

25 in table A.1 (b) shall be used. The file s

procesised to obt&in a e print on one sheet of substrate as an arrangement of
colour |patche , for Ng times, as specified in equation (1).

NOTE [The humt } points may be increased, for example, to account for discontinuitieq or non-
monotori ine

ectance of each colour patch of the reflective print should be measurgd. The
e calculated according to equation (2). The tristimulus values X,|Y and

The spectral &
measured data sha

Z shajl\be’converted to the CIELAB colour space, L', a" and b" in accordance with equation
(3), which shall be averaged as in equation (5).

NOTE For simplicity of the measurement procedure, colorimeters may be used to acquire the tristimulus values
X, Y and Z directly in accordance with the specification in 5.3.2.

7.3 Presentation of the results

Results of the measurement followed by the calculation shall be entered in the corresponding
column positions of table A.1 (b). The reported CIELAB values shall also be plotted as in
figure 2.
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100 : :

-100 !
-100 -50 0

1 J L 1 O 1 ]
A%

-100 0 \> 100  -100 -50 0 50 100
b*
C 835/01 IE¢ 836/01
) * . ) * *
Figure ersus a plane Figure 2c — Gamut of colours in L versus i plane
NOTE i the input (R, G, B) and output (L*, a*, b*) colour spaces should also be
formulat i anggement as shown in annex D using the tri-linear interpolation.

8 Tone reproduction characteristics

8.1 Attribute to be measured

Relationship between the input data for the primary and secondary colours and black, and the
CIE 1976 lightness of the reproduced colours.

8.2 Method of measurement

The colour digital image file containing data specified by table 2 for the input full scale ranges
shall be prepared for the primary colours, the secondary colours, and black. Table 2 shows
the identification numbers corresponding to table A.1 (c) for each set of colours for
reproduction and measurements.
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Table 2 — Reference to table A.1 (c)

The filg
arrangp

(1).

NOTE
monotoni

The sp

measured data shall be calculated according to equation (
in the CI

bn (3). The lightness L" shall be averaged as

shall e converted to the lightness L
equati
NOTE

values

8.3

The m

reportgd in the columns specifi
normalized input data

input data for red and cya
black i (R+G+@

Colour | Identification numbers Colour Identification numbers
Red From 226 to 240 Magenta From 286 to 300

Green From 241 to 255 Yellow From 301 to 315

Blue From 256 to 270 Black From 316 to 336

Cyan From 271 to 285

or non-

ind the
es, Y,

e with

iistimulus

A.l. The averaged lightness L" lversus
2 plots shown in figure 3, where normalized

for green and magenta is (R+2G + B)/4 and for

100 100

90 90

80 80 |
@ " yellow
§ 70 § 70
£ 60 £ 60 |
= 2 magent
° 50 o 20
5 40 & 40
— —
w 30 w 30
© 20 © o9

10 10

0 1 1 1 0 1 L L
0 0,2 0,4 0,6 0,8 10 0 0,2 0,4 0,6 0,8 1,0

Normalized input

IEC 837/01

Figure 3a — Tone reproduction for red, green, blue
and black

Normalized input

IEC 838/01

Figure 3b — Tone reproduction for cyan, magenta,
yellow and black

NOTE Output characteristics such as lightness versus chroma may be reported to show gradiations.

Figure 3 — An example of reporting tone reproduction characteristics
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9 Spatial non-uniformity characteristics

9.1 Attribute to be measured

Non-uniformity of achromatic image reproduced within one sheet of substrate.

9.2 Method of measurement

The data in the achromatic digital image file for this measurement shall be 80 % of the full
scale for red — green — blue.

a v er size
is recdmmended by the manufacturer of the equipme

Drint, it

The location of the measurement points should be defined from rate in
landsc t data
point i$ bcation
of datg ith the
prese

The sj nd the
acquir Y and
Z sh ( i1 accordance with equation

(3).

NOTE [or simplicity of the measurement procgdure, coloriqete

Y and 4 directly in accordance wijth the specifi atio%.z.

9.3 Presentation offthe

be used to acquire the tristimulus Jalues X,

Results of the measure he salculation shall be filled in to the correspjonding
columns of table@ our differences from the average of the CIELAB values AE;bi at
the position i shall\s ated\and reported in table B.1, where the colour difference

shall be

e = (i oo o

The metric N, fo in equation (1) shall also be calculated by the following equation|(7):

1 %2
Ny == > AEy, 7
1=1

where n is the number of positions of the measurement.

NOTE The other colour difference based on CIE 116 may also be reported.

1 A paper size used only in North America.
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10 Temporal instability characteristics

10.1 Short-term instability
10.1.1 Attribute to be measured

Colour variation amongst successive reflective prints.

10.1.2 Method of measurement

A colour digital image data as combinations of data 0 % — 50 % — 100 % for each of red,
green and blue shall be prepared as specified in table C.1 for 1< | <27. The colour digital
image [file containing 27 colour images in a single page shall be proces printed
samplgs in accordance with a basic sampling sequence. The basic sait e shall
consis} of seven printing jobs corresponding to the sequence numb le C.1.
The bgsic sampling sequence shall be conducted under each of thg enyixon [ ditions
1<k <Y as specified in table 3.

Table 3 — Conditions for sampling and/me

Conditions (k) Ambient temperat// Wum ity

! 20°c ISAQ\) /\65\%\
N 15/% + 10 %

65% * 10 %

NOTE |t should be noted that &tme 6 S ins i e range from 86 kPa to 106 kPa during|the four
environmental conditions in table 3.

The nymber of reflecti Mt \ ling sequence for the first and the sleventh
printing jobs sh ~ heye p is the printing speed of the colour |printer
under [measurem j abér of reflective prints per minute, and shduld be

M =round(3p) for the ] intingjobs (from the second to the sixth printing job)

NOTE Pnly the f'rst and Q \ rdeT each environmental condition may be allowed to be used in|order to
simplify the meg

In order £0iti he“basic sampling sequence, the colour printer under measurement shall
be poje S ast one day to acclimate the colour printer to each [of the
enviropmentakCanditionsin table 3. The first printing job in the sequence shall be startgd after

the collour printer been powered on and warmed up in accordance with the manufagturer’s
specifications. The rést of the printing jobs shall be conducted with the time interval of||four to
five miputes.

NOTE In the case where the colour printer shuts down at the i -th printing job in the basic sampling sequence

due to any trouble, the sampling sequence should be resumed from the beginning of the i -th printing job after
fixing the trouble.

The spectral reflectance of each of the reproduced colour images should be measured by the
spectrophotometer. The measured spectral data shall be calculated in accordance with

equation (2). The tristimulus values X, Y and Z shall be converted to the CIE 1976 L, a’,

b" colour space in accordance with equation (3) which shall further be averaged over the
number of reproduced colour images under the same colour ( j) and the same environmental

condition (k).


https://iecnorm.com/api/?name=dee8d989d293ef4ccea4560fc7ea0864

- 20 - 61966-7-1 O IEC:2001(E)

All reproduced colour images, except the set of colour prints obtained in the seventh printing
job under the environmental condition k =4, shall be discarded. The spectral reflectance of
the colour patches for 1< j <27 of the number of prints M, for k=4 and i =7 should be
measured by the spectrophotometer. The measured spectral data shall be calculated in
accordance with equation (2).

NOTE For simplicity of the measurement procedure, colorimeters may be used to acquire the tristimulus values
X, Y and Z directly in accordance with the specification in 5.3.2.

10.1.3 Presentation of the result

The aeraged CIELAB values, L', a and b’ shall be filled in to the corregpo ding columns of

table ¢€.1 together with the environmental condition k. The colour dj Eap ffor the
i -th sampling sequence and for the j-th image shall be calculated S sgrted in
table ¢.1.

where

le C.1 under the environmental condition for k 34, the
pshall also be calculated by the following equation (8).

Based
metric

(8)

NOTE [Theothercolourdifference based on ClE 116 may alsg be rapnrrnd

10.2 Long-term instability
10.2.1 Attribute to be measured

Colour image instability of the reflective prints under light exposure or light fastness.

10.2.2 Method of measurement

The colour digital image file containing data for the saturated primary colours, the secondary
colours, the peak white and the peak black shall be prepared as shown in table 4. The file
shall be processed to obtain each colour image printed on one sheet of the substance.
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Each of the printed colour images shall be cut in half at the beginning to have two sets of the
samples. The first set shall be kept in a dark environment at a temperature of 20 °C + 5 °C, a
relative humidity of 65 % + 10 %, and at atmospheric pressure from 86 kPa to 106 kPa. The
second set shall be placed underneath a sodium glass plate of thickness 6 mm and shall be
kept exposed under a xenon lamp giving an irradiance of 0,22 W/m? at the wavelength
340 nm, for a duration of seven days, at a temperature of 20 °C + 5 °C, a relative humidity of
65 % + 10 %, and at atmospheric pressure from 86 kPa to 106 kPa.

NOTE When any of the values do not match the specification, the actual values of irradiance of the light source
and exposing time should be reported together with the presentation of the results of measurements.

The spectral reflectance of each colour image should be measured by the spectrophotometer

at the peginningand-aftersevendays—Fhevralvesin-the-cHELABeolotspaceforeaeh colour
images

The v3 Id also
be cal )| every
24 h f ported
togeth

NOTE 5 values
X, Y a

10.2.3

The data in the CIE 1976 L'a’b’ colo bm the
initial data in CIELAB colour space sha ays).
The environmental conditj gether

with the presentation of the

9,
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Table 4 — Specification of data in the colour digital image file and the form
for reporting the result in the long-term instability measurement

R 0% |100% [100% | 0% |100% | 0% 0% | 100 %
Set [Lap-time| G 100% | 0% |100% | 0% 0% |100% | 0% | 100 %
(days) B 100% [ 100% | 0% 0% 0% 0% | 100 % | 100 %
1% 0 L*

a*
b*
7 L*

ax* /Y
b N

o |Lx ANNEANAN
a* \
b* X L\
oL C \
a* s AN\
b+ (D

AEy, /\( \\/

w
A— ]

\/é
g

7o)

N / \
5292805
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11 Dependency on illuminants characteristics

11.1 Attribute to be measured

Colour fidelity against the change of illuminants.

11.2 Method of measurement

The colour digital image file containing data for the saturated primary colours, the secondary
colours, the peak white and the peak black shall be prepared. The reference to the identification
numbers in the colour digital image file specified in table A.1 (a) is shown in table 5.

The filg shall be processed to obtain

for Ng
be me

accordance with equatjo i i A) as,

a) illuminant D5
b) illuminant A d

¢) illu
d) illu
NOTE

The cq
averag

The rg

illuminpntvD50 shall also be calculated in accordance with equation (4) and average

Table 5 — Specification of colour patches

Peak colours Index Identification nu \
(1) in table A.1 (&)

Cyan 1 4/\\

Magenta

Yellow 3 \

Black 4 \\ \
Red 5 ( D
Green 6 \)/ [\2

Blue /\7 /\\ N L
White B X 9)

times as specified j

s pyinted on one sheet of the supstrate
I'Yeflectance of each colour imagle shall

asured by the spe Bt \TT istimulus values shall be calculdted in

lative ) CIELAB values L', @ and b  in reference to Xw, Yw and Zy und

equation (5).

ed and

er the

1 as in

NOTE If any other illuminants are used for the reference, they shall be reported together with the calculated

values.

11.3 Presentation of the results

The calculated values in the CIE 1976 L'a'b’ colour space, together with the colour
differences as in equation (7) shall be reported in table 6 as the measures for colour fidelity
under different illuminations.

AEqy, = \/(Li*J' - '-5501)2 + (aﬁ ‘aBSOj)Z + (tﬁ ‘b5501)2
AEqp, :\/(Eﬂ ‘55501)2 +(5ﬁ ‘55501)2 +(5f ‘55501)2

(7)
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where the index i is for the illuminants A, D65 and F11, the index 1< j <8 is for the colours
in tables 5 and 6.

NOTE The other colour difference based on CIE 116 may also be used in reporting.

Table 6 — Specification of data in the colour digital image file and the form of reporting the
result of dependency on illuminants measurement

(a) CIELAB values

No.(j) 1 2 3 4 5 6 7 8
lluminant R 0 % 100 % | 100 % 0 % 100 % 0 % 0 % 100 %
or G 100 % 0 % 100 % 0 % 0 % 100 % 0 % 100 %
light source |B 100 % | 100 % 0 % 0 % 0 % 0 % 10M 100 %6
D50 L* /\ ~ R

a* ANNEANAN

b* AN
A L* CINALK

a* RSN

o SN VR NN
AE / \
D45 L * K g/‘
a* \V LB\ S
b* SN C ~
v N

FijL L * (

a* AL\ X

b [S N[/ A %
%

N

[
<>k 2\&’{ QN{(%?IELABvaIues

" RO RN DNIAN 3 4 5 6 7

luminant ¢ NR\ ®% | 100% [ 100 % 0% 100 % 0% 0%
or cx \Qo%v 0% 100 % 0% 0% 100 % 0%
Iightém\g \ 100% | 100 % 0 % 0% 0 % 0% 100 %
< N
ax
b
A \f*
a*
b *
~%
AE,,
D65 O
a*
b *
~%
AE,,
F11 O
a*
b *
~%
AE,,
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Annex A

(normative)

The values in the colour digital image file

Table A.1 specifies the identification numbers for each set of red (R) — green (G) — blue (B)
data and the form to be used to report the measured results. The table shall be applicable for
measurements in clauses 6, 7 and 8. Reproduced reflective print as an array of colour images
is shown in annex F.

NOTE

channel

T

b .

(a) Primary colours

able A.1 — Specification of the colour digital image file and the

The actual data are shown just for information in the case of 8 bits quantization(for eack_of(R, 'Q

b, and B

ol [ [ o [ ANl
1 255 0 0 NN\
2 0 255 0 \
3 0 0 255 | [ )
4 0 255 2550\ )/ M
5 255 0 \ V2 N
6 255 258, V[ ANV
7 0 0 0 | \ )X )
8 128 128 [\ \128
9 255 255/ 255 I\
(b) 6- y-é@\sWta
/N
No. ?‘R \&D?\ \% V L * a* b*
A
10 | NN \ 0 0
11 N 0> ' > 51
12 7 0 N 0 102
13 AL DU N[> 153
14 [ AN\ 0 N0 204
15 \ ey '] 255
16 \ 0 ~—+51 0
A7 N XN 51 51
8 [ NN o0 51 102
< 1% N .~ \0 51 153
200\ \0 51 204
21\ 0 51 255
22 \ 0 102 0
23 0 102 51
24 0 102 102
25 0 102 153
26 0 102 204
27 0 102 255
28 0 153 0
29 0 153 51
30 0 153 102
31 0 153 153
32 0 153 204
33 0 153 255
34 0 204 0
35 0 204 51
36 0 204 102
37 0 204 153
38 0 204 204
39 0 204 255
40 0 255 0
41 0 255 51
42 0 255 102
43 0 255 153
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Table A.1 (b) (continued)

61966-7-1 O IEC:2001(E)

No. DR DG DB L* a* b*
44 0 255 204

45 0 255 255

46 51 0 0

47 51 0 51

48 51 0 102

49 51 0 153

50 51 0 204

51 51 0 255

52 51 51 0

53 51 51 51

54 51 51 102 A
55 51 51 153 (
56 51 51 204 NP
57 51 51 255 A \
58 51 102 0 <\ N
59 51 102 51 A~ N\ \

60 51 102 102 { \ X N\
61 51 102 153 \ N

62 51 102 204 4 NN
63 51 102 255 N\ D
64 51 153 0 T\

65 51 153 51/ ~ N

66 51 153 102 [ (/)

67 51 153 158 N\ "/ N

68 51 15 20 [ [ (]) /7

69 51 153, 255 [\ \ )

70 51 204 N N\ N/

71 51 204 }—~ w1

72 51 204( 10X

73 51 204\ | 53

74 A1 204 N\ 2084

75 g1 [ 204 N

76 N 5 Y285 0

77 | \& \25

78 51 255 N\102

79[S ¢ 51K 255 153

80 51 [ N\co285 [\ 204

81 | < BN~ N_255. 255

82 N\ 102 0 0

83 N\ \102 N0 51

AN\ \ 2 0 102

85 N\ \ 0 ) 0 153

88 | . NJ \02 0 204

87\ 192 0 255

88 N\~ \ 102 51 0

8% \_ 102 51 51

90 /102 51 102

91 102 51 153

92 102 51 204

94 102 102 0

95 102 102 51

96 102 102 102

97 102 102 153

98 102 102 204

99 102 102 255

100 102 153 0

101 102 153 51

102 102 153 102

103 102 153 153

104 102 153 204

105 102 153 255
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Table A.1 (b) (continued)
No. DR DG DB L* a* b *
106 102 204 0
107 102 204 51
108 102 204 102
109 102 204 153
110 102 204 204
111 102 204 255
112 102 255 0
113 102 255 51
114 102 255 102
116 102 255 204
117 102 255 255
118 153 0 0 XS (\
119 153 0 51 2N NN
120 153 0 102 NN
121 153 0 153 N\
122 153 0 204 \ \, )
123 153 0 255 NI
124 153 51 0 O N\ N \
125 153 51 51 N\
126 153 51 102 | / \
127 153 51 153 ([ /Y /
128 153 51 204\ \ >/
129 153 51 28 [\ [ [ N
130 153 108 0| AN
131 153 102 a1 [\ N /
132 153 102 [\ oA
133 153 102 153 N\
134 153 102l (204 >
135 158, _102 \ 255
136 {53 [N\ N | D
137 ~ 153 [ N 153 51
138 | \153 (158 102/
139 [ 18 253 153
140 N\ 153 [ 153 204
141 / . \153 N153 255
142 [V /7 N\283[ N 204 [ 2 0
143 h53 204 51
144 AN\ 15X N\ 204 102
145 [\ \ \53 ~—204 153
46 N X153 [\ 204 204
M7 [ N\ )\153 204 255
~NgB N Ms3 255 0
149D X 153 255 51
SHeoNY \ 53 255 102
151 \ 153 255 153
152 153 255 204
153 153 255 255
154 204 0 0
155 204 0 51
156 204 0 102
157 204 0 153
158 204 0 204
159 204 0 255
160 204 51 0
161 204 51 51
162 204 51 102
163 204 51 153
164 204 51 204
165 204 51 255
166 204 102 0
167 204 102 51
168 204 102 102
169 204 102 153
170 204 102 204
171 204 102 255
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Table A.1 (b) (continued)
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No. DR DG DB L* a* b*
172 204 153 0
173 204 153 51
174 204 153 102
175 204 153 153
176 204 153 204
177 204 153 255
178 204 204 0
179 204 204 51
180 204 204 102
181 204 204 153
182 204 204 204 A
183 204 204 255 (
184 204 255 0 N\
185 204 255 51 AN
186 204 255 102 <\ N
187 204 255 153 A~ \
188 204 255 204 { \ X N\
189 204 255 255 N\ N
190 255 0 0 ’ NN
191 255 0 51 AN\
192 255 0 102 S\
193 255 0 153/ ~ N
194 255 0 204 [ L/
195 255 0 256 N\"/ N
196 255 51 NP 2NN
197 255 BN 51 [\ \) )
198 255 51 IVEIRS /
199 255 51 153
200 255 51( 204
201 255 51\ | °w55
202 255 182 Yol \
203 2§85 [ 102 51 N
204 N\ 25 Y AQ2 102
205 | g5 \10
206 \_ 255 192 204
207 N 2 255 102 255
208 255 183 0
209 | < \255 NG 51
210 255 153 102
211 \ \.255 N_153 153
N\ 255 153 204
13 N\ \ 25 ) 153 255
2Md ko N 55 204 0
245\ 255 204 51
16N\ 255 204 102
227 \ 255 204 153
218 ) 255 204 204
219 255 204 255
220 255 255 0
L1 299 y4ele) ol
222 255 255 102
223 255 255 153
224 255 255 204
225 255 255 255
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Table A.1 (continued)
(c) Data and form for gradation

No. DR DG DB L* a* b *
226 32 0 0

227 64 0 0

228 96 0 0

229 128 0 0

230 160 0 0

231 192 0 0

232 224 0 0

233 255 0 0

234 255 32 32

235 255 64 64 /1
236 255 96 96 (
237 255 128 128 VAIENAN
238 255 160 160 N\ \
239 255 192 192 N\ NN N\
240 255 224 224 N\
241 0 32 0 { NAY N
242 0 64 0 \ A
243 0 96 0 V4 NN \
244 0 128 0 A\ D
245 0 160 0 S\
246 0 192 ol /  ~ N
247 0 224 ol L (/)

248 0 255 ON\"/ N

249 32 25 RN ), 7

250 64 255, 64 [\ \) Al

251 96 255 N\ v | N\ N |/

252 128 255 | 128

253 160 255( 160k

254 192 255\ ( 192 /

255 274\ 255 o 2%4

256 \.0 ( N\ .32 {

257 NN 0 64

258 | 0 { 96

259 L 0 0 128

260 N > o]/ 160

261 0 [\ 0 192

262 Vd A8/ 224

263 |\ 0 g 255

264 \ 3 3% 255

265 [\ \_\62 64 255

466 NAYENER Y 255

287 N\ ) \128 128 255

"R68, 60 160 255

26080\ 192 192 255

oY\ 424 224 255

271 > 0 32 32

272 0 64 64

273 0 96 96

274 Q 128 128

275 0 160 160

276 0 192 192

277 0 224 224

278 0 255 255

279 32 255 255

280 64 255 255

281 96 255 255

282 128 255 255

283 160 255 255

284 192 255 255

285 224 255 255

286 32 0 32

287 64 0 64

288 96 0 96

289 128 0 128

290 160 0 160

291 192 0 192

292 224 0 224
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No. DG DB L* ar* b*
293 255 0 255

294 255 32 255

295 255 64 255

296 255 96 255

297 255 128 255

298 255 160 255

299 255 192 255

300 255 224 255

301 32 32 0

302 64 64 0

303 96 96 0 %
304 128 128 0 (
305 160 160 0 /N
306 192 192 0 AN\ {
307 224 224 0 <\ N
308 255 255 0 N\
309 255 255 32 4 N\
310 255 255 64 \ N
311 255 255 96 NEEN N
312 255 255 128 N\ A N
313 255 255 160 N\

314 255 255 192 | / \
315 255 255 2241 ([ () /
316 0 0 \~"/ N

317 4 4/ AN (O )2

318 8 Y S8l &A™

319 12 12 N2 [ N\D Y\ /]

320 16 16 |\ 1

321 24 24( R

322 32 32\ (32 )

323 48 48

324 <64 [ e\ N4

325 98] N 96 96

326 | \128 (128 128/

327 [ 160 160 160

328 N 192 [ 19X /192

329 /. \208 1’208 208

330 /N \2a | NI M [ ) 224

331 232 23R 232

332 \ 240 N\ 249 240

333 N\ W44 N 244 244

&34 N X ezag | \\ 248 248

385 | N\ ;\252 252 252

\1& \‘\§5 255 255



https://iecnorm.com/api/?name=dee8d989d293ef4ccea4560fc7ea0864

61966-7-1 O IEC:2001(E) -31-

Annex B
(normative)

Specification of the measurement positions and the reporting form

Table B.1 specifies the positions in millimetres to be measured for spatial non-uniformity in
clause 9. This table also specifies the form to be used to report the measured results. The
colour difference is from total averages of the CIELAB values in table B.1.

Table B.1 — Form of reporting with measurement positions

H Left To * * * *
bl mm) Ung) L a b ABap
1 15 15 R
2 30 15 7\
3 45 15 N\
4 60 15 / \
5 75 15 \
6 90 15 N
7 105 15 \NA
8 120 15 DN
9 135 15 /]
10 150 15 _ Y/
11 165 15 BNZE AN
12 180] A5 N P L)/
13 195 \15 \
14 210 15| N
15 225 o
16 240 [15] —~
17 255 NN
18] 27 15| ) >
NEE] NIEE 15 ™
| 20 15] (\ 30
[ 2T\ 30] \_30Q
22| D aby 30N\
<:::> 23 60 36,
N2 281 A \30
251 N\.00]T \\30
\26 1 /30
N\ 2%\ 20 30
\28 135 30
NJ 29| \1Bo 30
30 165 30
31 180 30
32 195 30
33 210 30
34 225 30
35 240 30
18] 290 oU
37 270 30
38 285 30
39 15 45
40 30 45
41 45 45
42 60 45
43 75 45
44 90 45
45 105 45
46 120 45
47 135 45
48 150 45
49 165 45
50 180 45

51 195 45
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Table B.1 (continued)
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I (Ir_ne :ﬂt) (1r;10 ng) L* a* b* AE
52 210 45
53 225 45
54 240 45
55 255 45
56 270 45
57 285 45
58 15 60
59 30 60
60 45 60
61 60 60
62 75 60
63 90 60 /
64 105 60 N\
65 120 60 SN\
66 135 60 \
67 150 60 < \
68 165 60 W ON
69 180 60 S NN
70 195 60 RNEN
71 210 60 / \
72 225 60 [T
73 240 60 A\ P/ X
74] 255 601 NN AL >
75 270 <60 T ANV
76 285 68 e EaN
77 15 75]
78 30 75
79 45 X5 /
80 60 7 \o
s8I\ _ N§] g N\
N82 90] ~ 75 )
[83]_~305[ \_<5
84| 42u 75 N
<::> 85 435
\88 159 * \\ 75
8¥ 165N\ %5/
88 180 75
195 75
90 200 75
N 225 75
92 240 75
\Qi: 93]) 255 75
oY 270 75
\ 95 285 75
96 15 90
97 30 90
98 45 90
99 60 90
100 75 90
101 90 90
102 105 90
103 120 90
104 135 90
105 150 90
106 165 90
107 180 90
108 195 90
109 210 90
110 225 90
111 240 90
112 255 90
113 270 90
114 285 90
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Table B.1 (continued)

I (Ir_ne :ﬂt) (1r;10 ng) L* a* b* AE
115 15 105
116 30 105
117 45 105
118 60 105
119 75 105
120 90 105
121 105 105
122 120 105
123 135 105
124 150 105
125 165 105
126 180 105 /
127 195 105 N\
128 210 105 SN\
129 225 105 \
130 240 105 < \
131 255 105 o ON
132 270 105 S NN
133 285 105 RNEN
134 15 120 / \
135 30 120 [N
136 45 120 AN YAS
137 60] 128 N (AN | >
138 75] <20 T O AN NS
139 90 12Q \O M\ /
140 105 1201
141 120 120
142 135 120 /
143 150 120] \¢
144N 66| 120 N\
45 18] ~ 120 )
Lasl A~ \95] \| IR0
a7] NIl 208 N
Q 148 {225 120
349 2401 >\ 120
150 25651\ 100
51 )0 120
158 285] 120
253 N5 135
15¢ A0 135
155 45 135
X\;% 60 135
159 75 135
\158 90 135
159 105 135
160 120 135
161 135 135
162 150 135
163 165 135
164 180 135
165 195 135
166 210 135
167 225 135
168 240 135
169 255 135
170 270 135
171 285 135
172 15 150
173 30 150
174 45 150
175 60 150
176 75 150
177 90 150



https://iecnorm.com/api/?name=dee8d989d293ef4ccea4560fc7ea0864

- 34 - 61966-7-1 O IEC:2001(E)

Table B.1 (continued)

Left Top * * * "
(mm) | (mm) L a b ABqh

178 105 150
179 120 150
180 135 150
181 150 150
182 165 150
183 180 150
184 195 150
185 210 150
186 225 150

187 240 150
188 255 150

189 270 150 /
190 285 150 N\
191 15 165 SN\
192 30 165 \
193 45 165 < \
194 60 165 W ON
195 75 165 S NN
196 90 165 RNEN
197 105 165 / \
198 120 165 (

199 135 165 A\ N

200 150 165 \
201 165 {65 [
202 180 165| ¢
203 195 165N\
204 210 165
205 225 185] (

206 240 —16 \o

¢
R

<

N //\:D
B
N/

207K _ 285] 18§ N\
PQ8 270] 165 )
05|~ 285 \ 165
Q10 \Is5] .80 N
241 <30 1
212 251> \180
213 B0N\180/
214fN\ XS] 180
2 90 180
216 185 180
2N 120 180

218 135 180
~N219]> 150 180
2291 165 180
221 180 180
222 195 180
223 210 180
224 225 180

225 240 180
226 255 180
227 270 180
228 285 180

229 15 195
230 30 195
231 45 195
232 60 195
233 75 195
234 90 195

235 105 195
236 120 195
237 135 195
238 150 195
239 165 195
240 180 195
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Table B.1 (continued)

I (Ir_ne :ﬂt) (1r;10 nﬁ) L* a* b* NE,
241 195 195

242 210 195

243 225 195

244 240 195

245 255 195

246 270 195

248 15 210

249 30 210

250 45 210 XS
251 60 210  \
252 75 210 N\
253 90 210 \
254 105 210 N
255 120 210 / D
256 135 210 \A\
257 150 210 A T\
258 165 210 /

259 180 210 N

260 195 21Q) ( \\MA/ I\

261 210 210 A\ N AN

262 225 240 \

263 240 210

264 255 2;6’*

265 270 210 N

266 285 210

9,

N\

Q@\y
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Annex C
(normative)

61966-7-1 O IEC:2001(E)

Specification for the measurement of short-term instability characteristics

Table C.1 — Short-term instability characteristics

Colour (j)|1|2|3|4|5|6|7|8]|09

10

11

12

13

14

15

16|17|18

19

20

21

22

23

24

25

26

27

R (%) 0| 50 0 0] 50 0| 50| 50{100

0

100

0

50

50

0]100] 100

50

50

100

100

50

100

100

100

i G (%) 0 0] 50 0] 50| 50 0| 50 0

100

50

100

0

100

50 0| 50

100

50

100

10

100

50

100

100

B |%)

100

0

50

100

100| 50| 50

QEO

100

\QO

50

100

1 3

o

o

» 1O 1O |

AE G,

7

A7

A4

* 1O | I

AEgh

[

* 1O | I
Ed
N

AEgh &

7

Ve

* 1O Q)*l—
Za\
N

AE

£
717
7A
A
<

* 1O | |

AE;b7j

Environmental condition: ambient temperature =___ °C, relative humidity =__ %.
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