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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,

governmen

tal 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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Introduction

There are several standard measurement methods to evaluate image quality attributes of printed images
formed by office equipment, i.e. colour reproductions, line reproductions, image structures of sharpness and
graininess, gloss properties. Included are ISO/IEC 19799, ISO/IEC 24790 and ISO/IEC 29112. ISO/IEC 24790
specifies the measurement methods for large area density uniformity of graininess, mottle and banding,
as well as line qualities. ISO/IEC 29112 specifies the methods for measuring sharpness attributes of edge
blurriness and raggedness, special frequency response, etc. ISO/IEC 19799 specifies the methods for gloss
uniformity. By utilizing these documents, users can obtain consistent test results when they comply with
the protocols specified in the documents.

There are no standard methods to measure colour reproductlon con51stenc1es and geometrlcal accuracies
I i i equipment
rovide test
convenient
le for their
brint image
racies and
fomparable
viders.

he ISO/IEC 22592 series can provide standard methods and procedures)for these
ISO/IEC 22592-1 for colour consistency, ISO/IEC 22592-2 for geometrical accu
92-31) for image stabilities. By using these International Standards, dgnsistent and
test resultgsuitable for typical use cases of office prints can be obtained independent of data prd

use cases.
attributes:
ISO/IEC 22

ributes and
nts formed
olour print
comprising

This docu
test charts
under the ¢
sets are wi
several she

hent specifies measurement methods that quantitatively evaluate image quality att
Lo measure the attributes as well as the variations in measufed'attributes in colour pr
nvironment and stress assuming general office use case. The attributes for duplex ¢
thin the scope as most of office documents are currently-printed in duplex print sets
ets printed with colour images on both surfaces of substrates.

rement methods described in this document™are used to access image qualities| of a print
by a printing system on a substrate. When. test results are compared among various printing

The measy
set formed

systems, it
default priy

Electropho
prints. The
attributes ¢

is essential to use the same product of substrates and set equivalent printing condi
ter settings among the printing systems.

fography, thermal inkjet, or piezoelectric inkjet technologies are commonly used ta
purpose of this document is te\provide objective measurement methods for im
f duplex colour print sets.

rions under

form such
hge quality

This document prescribes the following:

test charts for the measurements which specify colour codes and locations in page to be megsured;

measurement method for.colour reproduction range;

vithin-page
e sheets in
on its back

‘ement metheds for colour variations, including variation by location within a page (¥
variatipn), variation between front and back side (side-to-side variation), variation among t}
the same printset (sheet-to-sheet variation) and variations depending on the colours printed
side (show+through variation);

measu

measutementmethodstortheattributesef Hrequalitygraininessand-mett /1EC 24790
and variations (side-to-side, sheet-to-sheet variations, etc.) in attributes.

The above methods relating to image quality variations are mainly designed to quantify the variations in
duplex print sets. On the other hand, it is convenient for users to evaluate simplex print sets, comprising
several sheets which are printed with colour images on one surface of a substrate and no image on the other
surface, by using the same methods for duplex print sets. Therefore, some attributes for variations, such as
colour variations “within a printed image”, “sheet-to-sheet variations”, can also be applicable for a simplex
print set.

Measurement methods for gloss and its variations are out of the scope of this document, and have already
been specified in ISO/IEC 19799.

1) Under preparation. Stage at the time of publication: ISO/IEC DIS 22592-3:2023.

© ISO/IEC 2024 - All rights reserved
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In this document colour codes for the test charts are defined in SRGB colour space as specified in [EC 61966-2-1
as is common in office documents colour measurements are based on CIELAB specified in ISO/CIE 11664-4.

© ISO/IEC 2024 - All rights reserved
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Office equipment — Print quality measurement methods for

colour

Part 1:
Image

prints —

quality measurement methods

IMPORTA

useful for the correct understanding of this document. Users should therefore consider pri}
a colour printer.

1 Scop

This document specifies test methods as well as test charts to measure the image quality att

those varig

formed by fising a multifunction or single function printer. Printers supporting a maximum papsg

or larger af
The image

The source

(side-to-side variation), printed order of the sheet (sheet-to~sheet variation) and colours printed

side of eval

A duplex py
with coloul
image qual
are also ap
surface of g

Both duple
are measu
are applicd
of substrat
document.

2 Norm

T — The electronic file of this document contains colours which are consid

tions in colour prints typically used in office environment. Included are digital cd

e suitable for the measurements using the test charts defined/in this document.

5 of variation considered are locations in a page (Within-page variation), printed sid

ated patch (show-through variation).

int set, comprising several sheets which-are printed by multifunction or single func
" images on both surfaces of a substrate, is a main application of the test methods

ty variations in the set. Variationsgsuch as within-page variation and sheet-to-shee
blicable for a simplex print set comiprising several sheets which are printed colour im
substrate and no image on the(ther surface.

k and simplex printers are‘applicable to form a print set. When image qualities of du

ble to form duplexyprints. However, simplex printers which require a manual ai
bs between the frent side and back side printing to form duplex prints are out of s

ative references

The following,documents are referred to in the text in such a way that some or all of their content
requirements.of this document. For dated references, only the edition cited applies. For undated

quality attributes included are colour reproduction, linelquality, graininess and mottlg.

ered to be
nting with

ributes and
lour prints
r size of A4

aY

e in a sheet
on the back

ion printer
L0 measure
t variation,
hges on one

plex prints

ed, duplex printers which are capable to print images on both sides of substrate automatically

'rangement
rope of this

constitutes

references,

the latest edition of the referenced document (including any amendments) applies.

[SO 13655, Graphic technology — Spectral measurement and colorimetric computation for graphic arts images

ISO/IEC 24790, Information technology — Office equipment — Measurement of image quality attributes for
hardcopy output — Monochrome text and graphic images

ISO/CIE 11664-4, Colorimetry — Part 4: CIE 1976 L*a*b* colour space

ISO/CIE 11664-6, Colorimetry — Part 6: CIEDE2000 colour-difference formula

IEC 61966-2-1, Multimedia systems and equipment — Colour measurement and management — Part 2-1: Colour
management — Default RGB colour space — sRGB

© ISO/IEC 2024 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 24790 and the following apply.

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

IECEle

3.1
back side

[SO Online browsing platform: available at https://www.iso.org/obp

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

print side (3.10) corresponding to an even page of input data

3.2
blurriness
appearancsg

of being hazy or indistinct in outline, a noticeable transition of darkness from-line

backgroung substrate whose intended transition width is zero (i.e. ideally sharp)

[SOURCE: I

3.3
character
appearancs

[SOURCE: I

3.4

colour rep
index corrg
(blanc ared

3.5
front side
print side (3

50/1EC 24790:2017, 3.5]

larkness
of blackness of a line or character image

50/1EC 24790:2017, 3.7]

roduction range
sponding to colour reproduction property of a print taking only input colours of C, M
into account

.10) corresponding to an odd page pfinput data

3.6
graininess
appearancs

Note 1 to en
[SOURCE: I

3.7

line width
average st
centre line

of unintended microscopi¢, but visible, aperiodic fluctuations of lightness
ry: Microscopic means: variations with spatial frequencies greater than about 0,4 cy/mm.

50/1EC 24790:2017) 3.13]

oke width, where the stroke width is measured from edge to edge along a line no
pf the image element

element to

Y, Kand W

rmal to the

[SOURCE: I

FO/TEC 24790:2017, 3.23]

3.8
mottle
measure of

the appearance of unintended, aperiodic macroscopic fluctuations of lightness

Note 1 to entry: Macroscopic means: variations with spatial frequencies less than about 0,4 cy/mm.

[SOURCE: ISO/IEC 24790:2017, 3.26]

3.9
print set
set of sheet

s printed in a print operation

© ISO/IEC 2024 - All rights reserved
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3.10
print side

ISO/IEC 22592-1:2024(en)

one of the duplex print surfaces, either front side (3.5) or back side (3.1)

3.11

raggedness
appearance of geometric distortion of an edge from its ideal position

Note 1 to entry: An ideal edge should be absolutely straight along the length of the line.

Note 2 to entry: A ragged edge appears rough or wavy rather than smooth or straight.

[SOURCE: ISO/IEC 24790:2017, 3.29]

3.12

sheet-to-
change in
side (3.1), W

3.13

show-thro
changeint
(3.1) of the

3.14

sheet variation

X

attribute at the same input data on the same print side (3.10), either the frontyside (}
rithin a print set (3.9)

igh variation
he colour at the same input colour code value caused by the colourimdge printed on t
same sheet

side-to-si

change in an attribute at the same input data in the same sheet between front and back side (3.1)

3.15

within-page variation
change in ajn attribute at the same input data by location within a page

4 Test dharts

4.1 Gengral

Therearet
of colour rg
second is il
Figure 3 fo
of the test ¢
office docu

Those test

https://staj

e variation

hree test charts defined in this document. The firstis illustrated in Figure 1 for the me

ustrated in Figure 2 for the measurement of show-through variations. The third is il
" the measurement@filine quality, graininess and mottle, and those variations. The c
harts shall be encoded in standard sRGB, as defined in IEC 61966-2-1, which is comm(
ments.

Charts areprepared in the PDF file format and can be downloaded from:

ndandsiiso.org/iso-iec/22592/-1/ed-1/en/ .

B.5) or back

he back side

hsurements

production, and withincpage, side-to-side, sheet-to-sheet variations in colour reproduction. The

ustrated in
blour codes
nly used in

4.2 Test

chartfor colour reproduction and vartations it colour reproduction

The outline of the test chart is described in Figure 1. The test chart is composed of the two images in raster
graphics. The first page is used to print an image for front side and the second for back side. The size is A4
for both sides.

Total of nine components, each comprising the 16 patches of cyan (C), magenta (M), yellow (Y), black (K),
red (R), green (G), blue (B), white (W), light cyan (LC), light magenta (LM), light yellow (LY), light grey (LK),
light red (LR), light green (LG), light blue (LB) and mid grey (MK), are arranged in a print side to evaluate
within-page variations. Each component for the back side is shifted by half pitch towards the long-edge
direction from the corresponding component for the front side to measure patch colour value without the
influence of printed image on its back side.

© ISO/IEC 2024 - All rights reserved
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The sRGB colour codes of those patches are described in Table 1. The colour codes of C, M, Y, K, R, G, Band W
patches outline the edge of intended colour reproduction range in the SRGB colour space. Each colour code
for the light colour patches of LC, LM, LY, LK, LR, LG and LB is located at 30 % highlight of the corresponding
saturated patch (colour code = 178). Colour code for MK is located midpoint between W and K patches.

A B
1 3
8
9 10 11 12
13 14 15. . .
a b c
9 10 11 12
13 14 15 16| |
e Em a b
_| _| _|
d e f
- "l
N _|
e Em “ e
_| _| _|
g h i
_| _|
g h i
Key
A frontside e Component E.
B  backside f ComponentF.
a Component A. &  ComponentG.
b Component B. h Component H.
¢ Component C. i Component I.
d  ComponpentD.
Figure 1 — Illustrated test chart for colour reproduction and its variations

Table 1 — sRGB colour codes of colour patches of test chart for colour reproduction and its

variations
C:’;‘c’l‘;r C M % K R G B w LC LM LY LK LR LG LB | MK
R 0 255 | 255 | 0 | 255 0 0 255 | 178 | 255 | 255 | 178 | 255 | 178 | 178 | 128
G 255 0 255 | 0 0 255 0 255 | 255 | 178 | 255 | 178 | 178 | 255 | 178 | 128
B 255 | 255 0 0 0 0 255 | 255 | 255 | 255 | 178 | 178 | 178 | 178 | 255 | 128

© ISO/IEC 2024 - All rights reserved
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4.3 Test chart for show-through variations

The outline of the test chart is described in Figure 2. The test chart is composed of the two images in raster
graphics. The first page is used to print an image for the front side and the second for the back side. The size
is A4 for both sides.

A total of 16 components of C, M, Y, K, R, G, B, W, LC, LM, LY, LK, LR, LG, LB and MK, each comprising the
9 patches of the same colour code, are arranged at the centre of the front side. Each component has the 9
different saturated colour patches of C, M, Y, R, G, B, W, K and W printed on its back side to measure colour
values dependence on the back-side colours.

The sRGB colour codes of those patches are the same as those in 4.2 as described in Table 1.

TX

h Component H.

A frontside
B backsidf Q% i
a  Compo é&. j

k' Component K.

Component L.

Component J.

b Component B.

¢ ComponentC. I Component L.

Component D.

Component E.

Component .

Component G.

Figure 2 — Illustrated test chart for show-through variations

Component M.
Component N.
Component O.
Component P.

© ISO/IEC 2024 - All rights reserved
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4.4 Test chart for line quality, graininess and mottle, and those variations
The outline of the test chart is described in Figure 3. The size of each page is A4.

The same four image patterns are arranged in page 1 and page 4. Each image pattern comprises nine halftone
patches of shadow, mid and highlight for C, M and K, and three set of line patterns of different line angles of
vertical, horizontal and diagonal, each composed of three different line widths of 0,12 pt, 0,24 pt and 0,36 pt
(equivalent to 1 dot, 2 dots and 3 dots at 600 dpi), corresponding to around 42,3 pm, 84, 7 pum and 127,0 um,
based on the definition of 1 inch = 25,4 mm, for three input colours of C, M and K. Blank pages are inserted
for page 3 and page 4 to eliminate the influence of show through.

Each patch size shall be equal to or larger than 25 mm x 25 mm. The length of each line image shall be equal
to or longer than 20 mm.

The sRGB cplour codes of those patches and line images are described in Table 2.
Each elemepnt in the first and fourth pages shall be vector graphics.

The test chart is encoded to PDF under the following conditions:

— no colour and tone correction,

— no redyiction or enlargement in printed size,

— noimage compression,

— resolutiion higher than 2 400 dpi of a pitch of around 10,6 pm.

A B C D
Key
A page 1 (front side of odd sheet)
B  page 2 (backside of odd sheet)
C page 3 (frontside of even sheet)
D  page 4 (front side of even sheet)

Figure 3 — Illustrated test chart set for line quality, graininess and mottle, and those variations

© ISO/IEC 2024 - All rights reserved
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Table 2 — Area coverage of colour patches and line images of test chart for line quality, graininess

and mottle and its variations

Colour Shadow Mid Highlight Line object

code C M K C M K C M K C M K
R 51 255 51 127 | 255 | 127 | 192 255 192 0 255 0
G 255 51 51 255 127 | 127 | 255 192 192 | 255 0 0
B 255 | 255 51 255 | 255 | 127 | 255 | 255 192 | 255 | 255 0

5 Print preparation procedures

5.1 Prin

Printers sh
(RH) of (50
same envirn
Prior to the
described 3
affectsima

If a printer
evaluation
for warm u

5.2 Prin

An A4 size
papers for i
The gramny
for a specif]
paper shall

The opacity

Toner or in

= = "
115 CIHIVII UIIITIIT

all be installed in an environment having a temperature of (23 = 5) °C, with a relativ
+ 10) % at least 2 h prior to print operations and the print operations shall belecomp
onment. The paper to be used shall be placed in a paper tray when the printers ar
installation of printers, additional seasoning of papers under the same efivifonmenta
bove for more than 24 h is recommended to stabilize the water content’of the papers
be qualities of prints.

has not been used for a long period or if the environmental\difference between s
hrea is large, it is recommended to install it 12 h prior to thetest and to print 10 or 1
p before the test.

ling materials

re humidity
leted in the
e installed.

conditions
which often

torage and
hore sheets

plain paper shall be used to correspond well with a typical usage case of office prints. Coated

kjet orlithography can be used for a specificusage case with a rational explanation ij
Jage of the paper shall be from 60 g/m? t9,90 g/m2. The other grammage for paper ¢
ic usage case with a rational explanatiefin reporting. The name, grammage and sug
be reported.

r of substrates specified in ISO 2471 should also be reported.

L reporting.
an be used
plier of the

k materials recommended by/the manufacturer of the printer to be tested shall be used. The other
materials provided by the suppliers-other than the original manufacturer of a printer for measur

ements can

be used as long as the product name-and supplier are included in the report.

The other printing materials;-such as photoreceptors in electrophotographic printer, or the print head in an
ink jet pringer, shall be in accordance with the recommendations of the printer's manufacturer. The printing
materials provided by thie suppliers other than the original manufacturer of a printer for measurements can
be used as long as the product name and supplier are included in the report.

5.3 Printer settings

Colour and'papersettings-inthe-driverandprinterusually-contrelmass-densityofeolourantsin high area

coverage input images as well as halftone dot structures in mid-tone and highlight input images. Therefore,
the former affects the colour reproduction range and the show through, and the latter affects graininess and
mottle at the corresponding input images.

When printing a test chart, prints shall be produced using driver and printer settings that are appropriate
for a typical usage case in office. Default settings for the substrate subjected to evaluation, which correspond
to initial settings when a printer shipped out are recommended to be used. When performances of printing
systems are compared, the default settings for each printing system shall be selected. The driver and printer
settings used shall be described in the test report.

No reduction or enlargement in printed size shall be made. Modifications in colour and tone reproduction,
sharpness enhancement, or noise reduction in the printer settings shall not be used. The printing mode by
© ISO/IEC 2024 - All rights reserved
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which an input image is printed at the centre of the substrate shall be selected. No binding margin shall be
arranged.

NOTE It is important to check if the size and position in a substrate are consistent. In some application viewers
or printer settings for PDF files, settings related to size modification or printed position in a substrate at the previous
print operation remain unchanged.

For the printers of the maximum applicable paper size of A3 or larger, the feed direction parallel to the short
edge of A4 paper shall be selected and the feed direction perpendicular to the short edge of A4 paper can
optionally be selected. In the printers of the maximum applicable paper size of A4, the feed direction shall be
in accordance with printer setting for A4 size paper. Long edge binding shall be selected in duplex printing.

5.4 Printing operation

Printing caL be initiated under any operational mode defined in Reference [7], i.e. ‘On Mode}(‘Al

‘Ready Stat
IS recommye
systems ar
included in

Ten sheets
measurems
subjected t
side image
colour repr

A sheet of
show-throy

Ten print s¢
chart descn

a simplex ;:Jr

by using p
and those v

e’), ‘Off Mode’ or ‘Sleep Mode’. In order to evaluate overall performance of a printin
nded to carry out the tests under multiple operational modes. When performénces
e compared, the same operational mode shall be used. The operational mede select
the report.

of a duplex print shall be printed continuously by using the test chart described in

b be measured, ten sheets of a simplex print shall be printed cotitinuously by using on
in the test chart described in 4.2 for the measurement of colour reproduction and v
pduction.

i duplex print shall be printed by using the test chart-described in 4.3 for the meas
gh variations.

ts, each set comprising two sheets of duplex prints shall be printed continuously by us
ibed in 4.4 for the measurement of line quality; graininess and mottle, and those variat
int is subjected to be measured, ten print‘sheets of simplex prints shall be printed ¢
ge 1 in the test chart described in 4.4 forthe measurement of line quality, graininess
ariations.

It is recommended to prepare duplicated print sets for each measurement for backup and t

measuremese

5.5 Cong

Prior to m
dry-down,
mitigating
and humid
30 % to 70
less than 1

nts with duplicated print sets for measurement noise reduction.

litioning the prints after printing

pasurements, aqueous inkjet prints, or prints of any type that require curing/st
shall be conditioned in a controlled environment for at least 24 h after printing.
Colour changes caused by the exposure of environmental factors, such as light, high t¢
ty during‘the conditioning, the controlled environment shall be the relative humidi
% and-the temperature between 15 °C to 28 °C, with ambient illuminance on the pi
0004%,

ctive State’,
o system, it
of printing
ed shall be

4.2 for the

nt of colour reproduction and variations in colour reproduction. When a simplex print is

ly the front
hriations in

urement of

ing the test
ions. When
bntinuously
and mottle,

b carry out

hbilization/
Lonsidering
Pmperature
[ty between
'int surface

6 Measurement conditions

6.1 Measurement environmental condition

All measurements in this document shall be completed in a controlled environment of relative humidity
between 30 % to 70 % and temperature between 15 °C to 28 °C. It is recommended to complete a series of
measurements continuously in a short duration to prevent the change in colour because of environmental
factors.
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6.2 Colour measurement

The CIELAB colour space values shall be obtained from measurements using ISO 13655 measurement

conditions.

Conforming to ISO 13655, calculated tristimulus values and corresponding CIELAB values of the colorimetry
shall be computed using CIE illuminant D50 and the CIE 1931 standard colorimetric observer (often referred
to as the 2° standard observer). Self-backing or white-backing is recommended with respect to a typical
office document composed of several sheets of a low area coverage print. The same illuminant condition,
either MO, M1 or M2 shall be maintained for a series of colour measurements. It is recommended to apply M2,
which is insensitive to the variation of optical brightener in papers when the colour variations originated by
the performance of print equipment are evaluated.

Measurems
measureme

6.3 Mea

The measu
measurems
complying
procedures

7 Meast

7.1 General

This clause
of the mea
and those

The outling

mtinstrunrentsshatt-becatibrated-tmraccordamcewithr mmammufacturers—imrstructions
nt instrument is recommended to be used for all of the same kind of measurements:

surement of line quality, graininess and mottle

Fement methods described in [SO/IEC 24790 shall be used for line quality) graininess
nts. Line quality includes line width, line blurriness, line raggedness.dndline darknes
with the requirements in ISO/IEC 24790 shall be used to capture-prinited objects. M¢
in detail shall be in accordance with those in ISO/IEC 24790.

irement procedures and analysis of measured results

describes the measurement procedures and analysis of the measurement results. Th
surements is described below. There are three groups of measurements: colour rej
ariations, line quality and graininess and mottle.

of measurements is as following:

. The same

and mottle
5. A scanner
basurement

e overview
roductions

Group of aftribute Attribute Subclause

Colour reproductions and those variations 7.2
Metric for colour reproduction and those variations 721
Colour reproduction range 7.2.2
Within-page variations for colour reproduction 7.2.3
Side-to-side variations for colour reproduction 7.2.4
Sheet-to-sheet variations for colour reproduction 7.2.5
Show-through variations for colour reproduction 7.2.6

Line quality 7.3
Line-quality measurements 73.1
Overall line quality 73.2
Side-to-side variations for line quality 73.3
Sheet-to-sheet variations for line quality 7.3.4
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Graininess and mottle

NOTE 1

ISO/IEC 22592-1:2024(en)

7.4
Graininess and mottle measurements 74.1
Overall quality for graininess and mottle 7.4.2
Side-to-side variations for graininess and mottle 74.3
Sheet-to-sheet variations for graininess and mottle 74.4

Those attributes can be evaluated quantitatively using the measurement methods in 7.2. However, the

correlations between indexes and subjective impressions of the attributes included in this document has not been
demonstrated.

NOTE2 g

7.2 Colo

7.2.1 Me

Colour rep
ISO/CIE 11
defined in

Colour vari
It is recom
accidental

closest ran
interpolate]
adopted to
number of {

NOTE T
interpolatio

xamples of test results are shown in Annex A.
ur reproductions and those variations

tric for colour reproduction and those variations

Foduction properties shall be evaluated in terms of CIELAB L* a® and b* values
h64-4. Variations in the colour reproductions shall be evaluated in'terms of AE™,, (ddg
SO/CIE 11664-4 or AE",, (delta E 00) as defined in ISO/CIE 1166%4-6.

htions can be specified by three kinds of indexes: the average AE", worst AE" and 95 9
mended to use 95 % tile which shows conservative values for users and eliminates t
brrors in measurements. In the case 95 % tile is taken, C = 1 in the linear interpolati
ks method described in ISO/TS 15311-1:2020, Anfiex C in which the value for 95 % til
d from the value for the closest rank over 95th and that under 95th, is recomme
estimate the value when 0,95 is not equal te'the multiple number of 1/(n-1), in whic
he data to estimate the value for 95 % tile;

n between closest ranks.

7.2.2 Colour reproduction range

Colour rept
input data

calculated

10 sheets d
colour coon
and back-si
its report t
sheet varia

NOTE1 (

oduction range, R.. shatl’be evaluated in terms of the average L*a*b* colour coordin
bf C, M, Y, R, G, B, W and K patches in 4.2. The average colour coordinate for each col
by averaging the celgur coordinates of 180 patches for the colour within a print set,
f front side and.back side prints each includes 9 patches for the colour. Optionally,
dinate for each'colour can be the average colour coordinate for each colour patch of th
de prints ofthe fifth sheet to reduce the burden for the colour measurements with a

Fions ef'colour reproduction range are not taken into account’.

olour reproduction range is affected by random substrate variation which changes not only

the white bae

nnnnnnnn b aleatha calogy AfFebha ot obhac duin bo dhn oot nanatra n ad

defined in
Ita E 76) as

tile in AE".
he effect of
bn between
e is linearly
nded to be
h “n” is the

he PERCENTILE.INC function in Microsaft® Excel® corresponds to 95 % tile at C = 1 in the linear

ates for the
ur shall be
comprising

the average

e front side
romment in

hat ‘Colout<reproduction range is calculated only for the fifth sheet of the print set and sheet-to-

the colour of

with the sur

d jon 1n caladiea H
CKEFOH G BHtaSOtHe-€010uT- o e pateneSauetotne-varationHecoeurantpenetrattofi—at

face and inner properties of substrate.

d spreading

Colour reproduction range can be evaluated in terms of the index obtained by summing the total of 12 colour
difference values in the CIELAB colour space, i.e. the colour difference values in AE",, between the average
colour coordinate of W and that of each colour of C, M, Y, R, G and B, and between that of K and that of each

colour of C,

The colour

E >kab

= (L =L +(a] —a; 2 +(b; -

M, Y, R, G and B.
difference value in AE",, can be calculated by Formula (1):

*32
b;)

wherei € {C,M, Y, R, G, B}, andj € {W, K}.
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Consequently, the metric for the range corresponding to colour reproduction range can be calculated by

Formula (2):
Re =X, %, i ~L;) +(a ~a; ) +(b ~b))

wherei € {C,M, Y, R, G, B},andj € {W, K}.

(2)

NOTE 2 Formula (2) assumes additive mixture in colour reproduction, which is applicable only in a linear
system, such as display devices in the sRGB colour space. However, the assumption is not true due to no linearity
in colour mixture at the CIELAB colour space as well as the subtractive mixture caused by the duplicated colourant
layer structure in common printing devices. The formula is beneficial to estimate a schematic overview of colour
reproduction range of a printing system. An example showing the correlation between the colour reproduction range

and volume

723 Wi

For each of
on each pag
E 00) of all
page shall 1

NOTE T
of 9 compon|
average or 9
variation fof
back-side pr
'within-paggq
sheet variat

of tetrahedral comprising C. M Y. R, G R W, and Kisshown in Annex R

thin-page variations for colour reproduction

the 16 input colours in Figure 1 of C, M, Y, K, R, G, B, W, LY, LM, L(C, LK, LR, LG,"LB and
e, the worst colour difference, “Wst AE* for a page” in terms of AE*,, (delta’E 76) or /
the combinations of two patches of the 9 components printed on thedifferent loca
e calculated.

here are total 576 (= 9C, x 16 = (9 x 8)/(2 x 1) x16) AE* to be calculated for the 2-patches-¢
ents for 16 input colours for a page. Within-page variation for each colour shall be calculate
5 % tile value of “Wst AE* for a page” among the 20 pages (1@ sheets x2 sides). Optionally,
each colour can be obtained by averaging “Wst AE* for a page™for each colour patch of the f1
nts of the fifth sheet to reduce the burden for the colour méasurements with a comment in it
variation for each colour in this report is calculated only for the fifth sheet of the print set 3
on are not taken into account'.

724 Si

e-to-side variations for colour reproduction

For each of|the 16 input colours in Figure 1 of C, M3¥% K, R, G, B, W, LY, LM, LC, LK, LR, LG, LB and
on all the sheets, “side-to-side AE*”, the colour difference in terms of AE*,, (delta E 76) or AE*,

between t
side shall b

NOTE T
components

Side-to-sidg
side AE* (9
be used as
report that
print set an

7.2.5 Shg¢

e average CIELAB colour coordinate’of the 9 components on the front side and that
e calculated.

16 input colours and 10 sheets.

 variation for each.colour shall be calculated in terms of average or 95 % tile value of
components of 10 sheets). Optionally, the side-to-side AE* for each colour on the fift
side-to-side vakidtion to reduce the burden for the colour measurements with a con
'side-to-side-variation for each colour in this report is calculated only for the fifth §
d Sheet-to<sheet variation are not taken into account'.

pet-to-sheet variations for colour reproduction

MK printed
\E* o (delta
fions in the

pmbinations
l in terms of
within-page
ont-side and
5 report that
nd Sheet-to-

MK printed
(delta E 00)
bn the back

here are total of 1 440 (=.16,x 9 x 10) “side-to-side AE*” to be calculated for the combinations of 9

90 Side-to-
h sheet can
ment in its
heet of the

For each of

1o 1mput coloursin rigure 1 ofC, M, Y, K, K, G, B, W, LY, LM, L, LK, LK, LG, Lb and MK;

colour coordinates of the 9 components in each page shall be calculated.

he average

Sheet-to-sheet variation for each colour shall be calculated in terms of average or 95 % tile value of AE*
(delta E 76) or AE*, (delta E 00) of the 10 front sides or 10 back sides of the 10 sheets. Optionally, the colour
coordinate of the centre component in each page can be used instead of “average colour coordinate” to
calculate Sheet-to-sheet variation for each colour with a comment in its report that 'Sheet-to-sheet variation
for each colour in this report is calculated only by using the centre component in each page and Within page
variation is not taken into account".
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7.2.6 Show-through variations for colour reproduction

For each of the 16 components of varied input colours of C, M, Y, K, R, G, B, W, LY, LM, LC, LK, LR, LG, LB and
MK printed on the front side in Figure 2 left, the colour coordinates for all the back-side colours of C, M, Y, K,
R, G, B and W in Figure 2 right shall be measured.

For any given component on the front side, the measured colour patch positioned over the W patch (#7 and
#9 in each component) on the back side would be the baseline for zero show through for the component.
The delta E of every non-white patch versus that baseline is a metric of show through for each of the other
patches. The maximum of these delta Es shall then be the metric for show-through variation for each
component.

NOTE A

colour differenee-between

An optiona|
difference
on the fron

composed ¢f high area coverage prints is its usage case.

7.3 Line

7.3.1 Lin

Line qualif
ISO/IEC 24
right, lowe
horizontal
of the first
not be mea
monochron

If a line el
correctly al
shall be rer]

7.3.2 Owv

Average va
(four locat
calculated {

7.3.3 Side-to-sidevariations for line quality

The differe
of the four

s the back-side colour of general office documents of low area coverage is mostly white (no

metric for show-through variation for each component which is defined as the [lar
in terms of AE*,,, (delta E 76) or AE*, (delta E 00)] among any of the 9 patche$ ji'the
 side that is caused by the show through of 9 back-side colours can also be used ‘when

quality

e quality measurements

y attributes, i.e. line width, blurriness, raggedness ‘and character darkness (s
90) of black colour lines of vertical and horizontal direction at four locations (uppet
" left and lower right) on a page, each comprising9;12 pt, 0,24 pt and 0,36 pt lines
hnd diagonal directions described in Figure 3 shalllbe measured for the front side an
hnd tenth sheets. Diagonal black lines can optionally be measured. Cyan and magent
sured using test method in ISO/IEC 24790, swhose scope only covers the test method
e prints.

bment is not reproduced continuously, the line quality for this element cannot be
nd measurement error will be showitin the measurement. So, test results including su
hoved from the evaluation.

prall line quality

ons in each page-X:two sides of front and back x two sheets of the first and tent
or the 4 kinds of line (two line widths of 1 dot and 2 dots x 2 directions of vertical and

hces,ifithe line width, blurriness, raggedness and character darkness between the ave
ocatiens on the front side and those on the back side of the first sheet shall be calcul

images), the
hrough.

gest colour
component
h document

pecified in
left, upper
of vertical,
d back side
h lines shall
to evaluate

measured
th elements

ues of line width, blurriness, raggedness and character darkness of the 16 measurement points

h) shall be
horizontal).

rage values
hted for the

four kinds

fine (two line widths x two directions of vertical and horizontal).

7.3.4 Sheet-to-sheet variations for line quality

The differences in the line width, blurriness, raggedness and character darkness between the average values
of the four locations on the first sheet and those on the tenth sheet of each side shall be calculated for the
four kinds of line (two line widths x two directions).
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7.4 Graininess and mottle

7.4.1 Graininess and mottle measurements

The graininess and mottle (specified in ISO/IEC 24790) of black colour patches located at the upper left,
upper right, lower left and lower right on a page, each comprising shadow, mid tone and highlight described
in Figure 3 shall be measured for the front side and back side of the first and tenth sheets. Cyan and magenta
patches shall not be measured using test method in ISO/IEC 24790, whose scope only covers the test method
to evaluate monochrome prints.

7.4.2 Overall quality for graininess and mottle

of graininessand mottle 6-FReasuremen : our-locationsin-eachpage x two
sides of frgnt and back x 2 sheets of the first and tenth) shall be calculated for the three tong patches of
shadow, mid tone and highlight of K.

7.4.3 Side-to-side variations for graininess and mottle

The differepnces in the graininess and mottle between the average values of thefront side and those of the
back side shall be calculated for the three patches of different tone values.

7.4.4 Sheet-to-sheet variations for graininess and mottle

The differences in the graininess and mottle between the average values of the four locations pn the first
sheet and those on the tenth sheet shall be calculated for the three,patches of different tone valiyes both for
the front ajd back sides.

8 Reporting

8.1 Geng¢ral requirements for reporting

The measufement methods described in this\décument are used to access physical properties of a print set
formed by |a printing system on a substrate. Comparison of test results among various printipng systems
shall only be made if the same product of substrates is used among all the printing systems in addlition to set
equivalent printing conditions under default printer settings for all the printing systems.

Reporting ghall include all information to replicate the test.

8.2 Reporting items

The test report shall include the following information in addition to a series of the test results described in
Clause 7:

a) date ard place test samples were printed,

b) productmanreamdsupptiersof theprinter;

c) driver and printer settings,

d) operational mode,

e) product name, suppliers and grammage of the substrate,

f) product name and suppliers of toner or ink materials, if third party suppliers provide them,
g) product name and suppliers of the printing materials, if third party suppliers provide them,
h) product name, suppliers and driver settings of the scanner that performs the line quality, graininess and

mottle measurements,

© ISO/IEC 2024 - All rights reserved
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i) reference to this document, i.e. ISO/IEC 22592-1,

j) any deviation from this document or any circumstances or influence that have affected the results.

© ISO/IEC 2024 - All rights reserved
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ISO/IEC 22592-1:2024(en)

Annex A
(informative)

Example of colour measurement test results

The example of colour measurement test results based on this document is described in this annex. The print

sets evaluated were formed on plain papers of 70 g/m# grammage using a dry toner base ele
on plain papers of 60 g/m2 grammage using a pigment base ink jet printer. Printing
rement conditions were set up to comply with Clause 5 and Clause 6 respectively;

printer and
and measu

A.2 Colao
The measu

In Table A.]

In the a*-bf plain, the edge of colour reproduction range canybe represented by a* and b* va
secondary colours of 100 % coverage. So, the C¥ values of those colours and area of t
f those colours can be a good representative metric for the colourfulness of a printin

primary a
composed

On the othe
colourfulng
values fron

ur reproduction range

"fement results are summarized in Table A.1.

, AE"; between the CIELAB colour coordinate of W and those:of primary and second
of C, M, Y, R, G and B of 100 % coverage, and AE*ab between that of K@nd those of primary and
colours areldescribed in addition to C* values ( = (a* 2 + b * 2) 0.5) forthe primary and secondar)
well as totdl area in the a*-b* plane of the hexagon composed of thelprimary and secondary colou

r hand, the size of colour reproduction range should reflect not only reproducible C* r§
ss but also reproducible lightness range of a printing system. Consequently, the st
1 white background and black to. all~of the primary and secondary colours should

ctrographic
procedures

ary colours
secondary
y colours as
rs.

ues for the
he hexagon
b system.

bpresenting

im of AE",,
be a better

metric for the size of colour reproduction range than the sum of C* for six colours of primary and secondary
or the totallarea of the hexagon.
Table A.1 — Suminary of test results for colour reproduction range
EP i
AE*,, c* AE*,, c*
from from from c* Hexagon from from from c* Hexagon
w K K+W area w K K+W area
C 50,4 63,5 1139 40,3 55,9 61,0 116,8 49,6
M 69,7 68,8 138,5 56,6 1140,7 66,3 68,2 134,5 60,3 1210,9
Y 931 117,8 2109 92,4 1264,1 73,3 91,0 164,3 67,8 1308,4
2838,1 1924,7
R 9075 81,1 1716 75.1 BN 68,3 66,1 1344 59,2
TOZ 3,7 860,6
G 69,0 71,8 140,8 57,9 1892,4 59,8 62,8 122,5 49,2 1253,9
B 73,2 49,4 122,6 44,7 59,3 49,4 108,6 43,8
Sum 4459 452,4 898,3 367,1 8661,2 382,8 398,4 781,2 3299 6558,5

A.3 Within-page variations

The measurement results are summarized in Table A.2 and Table A.3.

For delta E 76 or delta E 00, the delta E 00 can be a better metric while delta E 76 seems too stringent of an
index to evaluate variations of saturated primary and secondary colours.
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For average, maximum or 95 % tile, the 95 % tile can be a conservative metric preventing from overestimating

the effect of accidental errors.

Table A.2 — Summary of test results for within-page variations in electrophotographic printer

© ISO/IEC 2024 - All rights reserved

16

EP
C - Y _ G - w | Lc | LM | LY |Lgry| LR | LG | LB i
Max. | 3,71 | 3,53 | 1,44 | 298 | 2,67 | 4,53 | 3,85 | 0,55 | 2,08 | 1,56 | 2,39 | 4,04 | 2,61 | 3,20 | 4,24 | 4,36
Mpa;‘g';“ 959%Tile | 3,59 | 3,52 | 1,33 | 2,94 | 2,67 | 4,34 | 3,66 | 0,53 | 1,91 | 1,52 | 2,23 | 391 | 2,50 | 2,88 | 4,22 | 3,42
Average | 2,73 | 2,38 | 1,18 | 2,11 | 2,35 | 3,34 | 2,69 | 0,41 | 1,67 | 1,12 | 1,58 | 2,78 | 1,85 | 2,04 | 1,87 | 2,76
Max. |3,29 | 333|131 | 271|245 | 441 | 346 | 048 | 1,75 | 1,39 | 2,20 | 3,63 | 2,41 | 2,49 | 4,15 | 3,49
A%y, 9&%’;;3 95%Tile | 3,26 | 3,12 | 1,26 | 2,69 | 2,40 | 4,13 | 3,32 | 046 | 1,71 | 1,38 | 2,03 | 3,43 | 2,19 | 2,46 | 3,81 | 2,98
Average | 2,47 | 2,18 | 1,07 | 1,93 | 217 | 3,14 | 248 | 0,35 | 1,53 | 095 | 1,35 | 2,53 | 1,62 | 1,81|| 1,66 | 245
Max. | 1,89 | 1,59 [ 0,65 | 1,36 | 1,23 | 2,24 | 1,74 [ 0,23 | 1,02 | 0,67 | 1,00 | 1,94 | 1,284 1l23]| 1,53 | 1,72
?l‘l";r:‘gf 959 Tile | 1,87 | 1,55 | 0,62 | 1,34 | 1,23 | 2,08 | 1,70 | 023 | 1,01 [ 0,60 | 094 | 1,82 | 1,094 1,21 1,46 | 1,63
Average | 1,36 | 1,07 | 0,54 | 098 | 1,11 | 1,65 | 1,28 | 0,18 | 0,86 | 0,49 | 0,64 | 1,45+].0,89 | 0,96| 0,87 | 1,42
Max. | 709 | 585|689 | 446 | 595 | 798 | 503 [ 0,66 | 2,51 | 249 | 541 | 408|395 | 4,73]| 376 | 3,62
Mpa;g'e‘“ 95%Tile | 6,47 | 582 | 6,44 | 4,22 | 548 | 7,61 | 4,90 | 0,59 | 2,21 | 2,33 | 5,20 405 | 3,66 | 4.28][ 3,67 | 3,59
Average | 5,03 | 4,06 | 5,54 | 3,10 | 478 | 6,22 | 3,63 [ 0,44 | 1,98 | 1,74 | 3577 299 | 2,72 | 2.99]| 2,19 | 2,82
Max. | 633550/ 630395524741 | 465050209 | 2184495 | 363361366 365|297
AE*,, giiz"atgl: 959%Tile | 593 | 532 | 599 [ 3,85 [ 5,03 | 7,05 | 449 | 047 | 2,00 [@16 | 476 | 3,62 | 314 | 3,65 3,39 | 290
Average | 4,54 | 3,71 | 501 | 2,80 | 437 | 574 | 3,35 | 0,37 | 1,80P147 | 3,07 | 275 | 2,39 | 2,67|| 191 | 2,51
Max. | 343 | 265309193 | 263|391 |236] 025 |@23 | 105227188187 | 180] 166 1,61
‘?r‘l";r:é: 959%Tile | 3,33 | 2,63 | 2,89 | 1,88 | 2,47 | 3,77 | 2,29 9,« 1,23 1092 | 216 | 1,84 | 1,72 | 1,79|| 1,44 | 1,56
Average | 248 | 1,84 [ 248 | 1,37 [ 218 | 3,11 [ 1770020 | 1,05 | 0,75 | 143 | 1,52 | 1,29 | 1,38]| 1,02 | 141
N
\"QQ)
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xO
C}\\&
@.
@)
O
@.
Q~
O
3
NS


https://iecnorm.com/api/?name=2614637cbf0bf0f9eed434ea864c429f

ISO/IEC 22592-1:2024(en)

Table A.3 — Summary of test results for within-page variations in ink jet printer

1]

Max. 0,70 | 0,58 | 0,41 | 0,87 | 0,48 | 096 | 1,07 | 0,44 | 0,84 | 1,05 | 0,82 | 1,01 | 0,93 | 1,59 | 1,13 | 1,83

Mpa;g';n 95 9% Tile | 0,64 | 0,57 | 0,40 | 0,70 | 0,46 | 0,84 | 0,80 | 0,36 | 0,84 | 0,85 | 0,78 | 092 | 0,77 | 1,32 | 1,06 | 1,81
Average | 0,42 | 0,40 | 0,29 | 0,47 | 0,36 | 0,56 | 0,65 | 0,20 | 0,67 | 0,66 | 0,60 | 0,74 | 0,67 | 0,98 | 0,77 | 1,22

Max. | 0,56 | 0,47 | 0,37 | 0,65 | 0,39 | 0,88 | 0,79 | 0,42 | 0,74 | 0,72 | 0,74 | 0,85 | 0,78 | 1,37 | 0,96 | 1,66

AE*y, 91?1 ‘;fagle 95 9%Tile | 0,48 | 0,45 | 0,32 | 0,54 | 0,37 | 0,70 | 0,71 | 0,34 | 0,65 | 0,70 | 0,71 | 0,81 | 0,66 | 1,20 | 0,90 | 1,59
Average | 0,35 | 0,33 | 0,25 | 0,40 | 0,32 | 0,49 | 0,57 | 0,18 | 0,56 | 0,55 | 0,52 | 0,64 | 0,58 | 0,84 | 0,66 | 1,10

Max. | 0,28 023|016 |0,30]| 021035036018 031033036045 | 040 | 0,60 | 0,52 | 0,82

‘i‘r‘:;rig: 95 % Tile | 0,22 | 0,22 | 0,15 | 0,28 | 0,21 | 0,30 | 0,35 | 0,15 | 0,31 | 0,33 | 0,33 | 0,44 | 0,35 | 0,58 | 0,48 | 0,78

Average | 0,17 | 0,17 | 0,12 | 0,21 | 018 | 0,24 | 0,29 [ 0,09 [ 0,26 | 0,26 | 0,24 | 0,36 | 0,31 | 03] 035 | 0,60
Max. | 124 | 1,19 | 1,66 | 112 | 091 | 2,19 | 1,11 [ 0,63 | 143 | 2,07 | 175 | 089 | 167274 146 | 168
Mpa;‘g'en 95%Tile| 1,21 | 1,15 | 1,56 | 0,91 | 0,85 | 1,57 | 1,10 | 0,49 | 1,32 | 1,69 | 1,67 | 0,83 :134/ 2,30|[ 1,39 | 1,63
Average | 075 | 0,82 | 1,14 | 0,60 | 0,70 | 1,21 | 0,88 | 026 | 1,11 | 1,26 | 1,27 | 0,68)[1,14 | 168]| 1,10 | 1,16

Max. | 102|087 | 1,40 | 0,84 | 074 [ 2,03 [ 097 [ 059 | 1,26 | 1.40 | 1,58 |75 | 1,38 | 2.36|| 1,33 | 1,58
BB, | % ‘;/"atg ' l95%ile| 0,89 | 0,86 | 1,29 [ 0,70 [ 0,70 [ 1,32 | 0,93 [ 047 [ 1,09 [ 136 | 142 [l0,73 | 1,20 | 2,05| 1,20 | 1,52
Average | 0,64 | 0,67 | 0,95 | 0,51 | 0,62 | 1,05 | 0,78 | 0,23 | 0,95 | 1,05 |(1,20| 0,60 | 1,00 | 143 0,97 | 1,05

Max. 0,50 | 0,43 | 0,59 | 0,38 | 0,42 | 0,77 | 0,49 | 0,25 | 0,52 O,Q&/OJO 0,44 | 0,68 | 1,01} 0,70 | 0,81

‘?;"i’;f‘gf 959 Tile | 0,41 | 0,43 | 0,58 | 0,36 | 0,39 | 0,65 | 049 | 017 | 0,52 J(062 | 0,69 | 0,41 | 0,57 | 097[] 0,65 | 0,78
Average | 032 | 0,34 | 044 | 0,26 [ 0,34 | 0,54 | 0,41 | 0,11 | 0,44 0,50 | 0,50 [ 0,35 | 0,51 | 0,72 0,51 | 0,59
O\
A.4 Sideqto-side variations Q

The measurement results are summarized in Table A.ﬁls \§\

For delta E|76 or delta E 00, delta E 00 can be a bet{eg{netric while delta E 76 seems too strict fdr saturated
primary and secondary colours. $\'

For averag¢, maximum or 95 % tile, the conﬁb%lation of 95 % tile?) and 95 % tile3) can be a cnservative
metric preyenting from overestimating tk@ffect of accidental errors.

NS
S
%)

2) Source of variations is page-to-page in 10 sheets.

3) Source of variations is 16 input colours.
© ISO/IEC 2024 - All rights reserved
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Table A.4 — Summary of test results for side-to-side variations

EP I

AE*,, AE* AE*,, AE*
Ave.2 Max.2 23:/: Ave.2 Max.2 %Sleoé) Ave.d Max.2 %51:20 Ave.2 Max.2 23:/:
C 0,81 1,08 1,03 0,44 0,57 0,56 0,43 1,05 0,83 0,25 0,43 0,39
M 1,50 2,03 1,95 0,85 1,07 1,06 0,27 1,34 0,87 0,14 0,50 0,36
Y 2,17 2,78 2,66 0,46 0,57 0,55 0,76 2,29 1,61 0,25 1,20 0,75
K 1,12 1,41 1,38 0,77 0,97 0,96 0,20 0,83 0,60 0,20 1,09 0,71
R 2,20 2,75 2,62 1,00 1,16 1,13 0,35 1,20 0,87 0,17 0,34 0,31
G 2,07 2,54 2,47 1,04 1,40 1,28 0,44 1,75 1,17 0,17 0,71 0,47
B 1,55 2,05 1,98 1,09 1,40 1,38 0,27 0,77 0,58 0,19 0,60 0,47
w 0,14 0,20 0,18 0,12 0,19 0,17 0,28 1,81 1,08 0,31 2,3p 1,37
LC 0,49 0,77 0,76 0,36 0,59 0,56 0,34 1,57 1,00 0,21 1,0p 0,65
LM 0,44 0,73 0,71 0,28 0,47 0,46 0,47 1,40 1,00 0,26 0,8p 0,59
LY 0,53 1,04 0,96 0,24 0,45 0,43 0,50 1,97 1,28 0,31 1,6B 0,99
LGry 0,34 0,62 0,59 0,34 0,59 0,55 0,33 1,62 0,99 0,36 2,1B 1,28
LR 0,57 0,96 0,88 0,42 0,71 0,66 0,28 1,73 1,05 0,17 0,9p 0,59
LG 0,52 0,88 0,85 0,40 0,66 0,65 0,30 1,57 0,96 0,20 1,0f 0,64
LB 0,53 0,76 0,74 0,45 0,71 0,70 0,24 141 0,86 0,21 1,3p 0,77
Gry 0,60 0,85 0,84 0,65 0,93 0,93 0,28 1,85 0,87 0,30 1,6p 1,03
Ave.b 0,97 1,34 1,29 0,56 0,78 0,75 0,36 1,48 0,98 0,23 1,1p 0,71
Max.b 2,20 2,78 2,66 1,09 1,40 1,38 0576 2,29 1,61 0,36 2,3p 1,37
95 % tileb 2,18 2,76 2,63 1,05 1,40 1,31 0/57 2,05 1,37 0,33 2,1p 1,30

a Source of vafriations is page-to-page in 10 sheets.
b Source of vdriations is 16 input colours.

A.5 She¢t-to-sheet variations
The measurement results are summarized inTable A.5.

For delta E [76 or delta E 00, delta E 00 can be a better metric while delta E 76 seems too stringentof an index
to evaluate|variations of saturated primary and secondary colours.

For averagg¢, maximum or 95 %ttile, 95 % tile can be a conservative metric preventing from ovefestimating
the effect of accidental erroxs:

© ISO/IEC 2024 - All rights reserved

18


https://iecnorm.com/api/?name=2614637cbf0bf0f9eed434ea864c429f

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Test charts 
	4.1 General 
	4.2 Test chart for colour reproduction and variations in colour reproduction 
	4.3 Test chart for show-through variations 
	4.4 Test chart for line quality, graininess and mottle, and those variations 

	5 Print preparation procedures 
	5.1 Printing environment 
	5.2 Printing materials 
	5.3 Printer settings 
	5.4 Printing operation 
	5.5 Conditioning the prints after printing 

	6 Measurement conditions 
	6.1 Measurement environmental condition 
	6.2 Colour measurement 
	6.3 Measurement of line quality, graininess and mottle 

	7 Measurement procedures and analysis of measured results 
	7.1 General 
	7.2 Colour reproductions and those variations 
	7.2.1 Metric for colour reproduction and those variations 
	7.2.2 Colour reproduction range 
	7.2.3 Within-page variations for colour reproduction 
	7.2.4 Side-to-side variations for colour reproduction 
	7.2.5 Sheet-to-sheet variations for colour reproduction 
	7.2.6 Show-through variations for colour reproduction 

	7.3 Line quality 
	7.3.1 Line quality measurements 
	7.3.2 Overall line quality 
	7.3.3 Side-to-side variations for line quality 
	7.3.4 Sheet-to-sheet variations for line quality 

	7.4 Graininess and mottle 
	7.4.1 Graininess and mottle measurements 
	7.4.2 Overall quality for graininess and mottle 
	7.4.3 Side-to-side variations for graininess and mottle 
	7.4.4 Sheet-to-sheet variations for graininess and mottle 


	8 Reporting 
	8.1 General requirements for reporting 
	8.2 Reporting items 

	Annex A (informative)  Example of colour measurement test results 
	Annex B (informative)  Correlation between colour reproduction range in ΔE and in volume 
	Bibliography 

