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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The procedures used to develop this document and those intended for its further maintenance

are d¢scribed in the ISO/IEC Directives, Part 1. In particular, the different app

neede

for the different types of document should be noted. This document w4

Foval criteria
s drafted in
directives or

accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see wwwdse.org
www.jec.ch/members_experts/refdocs).

Attentjon is drawn to the possibility that some of the elements of this do¢ument may
of patent rights. ISO and IEC shall not be held responsible for identifying any or a

rights) Details of any patent rights identified during the development‘of the document
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/pate

list of

Any tr
consti

For an
expres
the W
WWW.]

j

e the subject

such patent
will be in the
nts) or the IEC

batent declarations received (see https://patents.iec.ch).

nde name used in this document is information given for the convenience of users
ute an endorsement.

explanation of the voluntary nature of staridards, the meaning of ISO specif
sions related to conformity assessment, as\well as information about ISO's
orld Trade Organization (WTO) principles in the Technical Barriers to Trag
so.org/iso/foreword.html. In the IEC, seewww.iec.ch/understanding-standards.

This
Subco

This s
techni

The m
— th
th
th

SO|

ocument was prepared by Joint Technical Committee ISO/IEC JTC 1, Informati
mittee SC 28, Office equipment.

econd edition cancels and.replaces the first edition (ISO/IEC 15775:1999), wh
Cally revised. It also incorplrates the Amendment ISO/IEC 15775:1999/Amd. 1:200

hin changes are as follows:

e title has been changed;

e scope hasbeen changed;

e citation of the references has been updated;

me terms and definitions have been deleted;

and does not

ic terms and
adherence to
le (TBT) see

n technology,

ich has been
5.

th
th

e electronic version of the test charts has been provided;

e default illuminant has been updated;

the document has been updated according to the rules in the current ISO/IEC Directives, Part 2.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Introduction

This document is applicable to colour copying machines and multifunction devices with copying
modes that produce colour on opaque substrate and the usage is to characterize the performance and
limitation of image reproduction quality for comparison.
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Information technology — Office equipment — Method of
specifying image reproduction of colour copying machines
and multifunction devices with copying modes by printed

test charts

1 Srnpp

This

cument provides requirements for test charts and their use to assess thedmagjing quality of

colour|copying machines and multifunction devices with copying modes. This dgcument is applicable
to tesfing of reproduction properties of colour copying machines and multifufiction devices having

copying function, in order to help to recognize the possibilities and limits of various ma
their comparison.

2 Normative references

The following documents are referred to in the text in such awway that some or all of
constifutes requirements of this document. For dated refererices, only the edition cite
undate¢d references, the latest edition of the referenced doguiment (including any amendmnj

ISO 36(64, Graphic technology and photography — Viewing conditions

ISO 13655, Graphic technology — Spectral measurement and colorimetric computation fo

rms and definitions
For th¢ purposes of this documentthe following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following a

— ISP Online browsing platform: available at https://www.iso.org/obp

— IEL Electropedia®a¥ailable at https://www.electropedia.org

3.1
colour difference
perceiyed dissimilarity between two colour stimuli

hines and for

their content
d applies. For
ents) applies.

I graphic arts

dresses:

[SOURCE-1SQ/IEC 17823:2015 2 5]

3.2

lightness

L*

power of a perceived light (inseparably combined with perceived colour)

3.3
Landolt-ring

standard optotype defined by a ring with an open segment which can be in eight different positions

© ISO/IEC 2022 - All rights reserved
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4 Test charts

4.1 General

This document identifies the techniques to manufacture test charts. Four test charts are produced by
different manufacturers both in halftone and continuous tone. For the tests according to this document
two or more out of eight test charts are used, at least one achromatic test chart (1 or 3) and at least one
chromatic test chart (2 or 4).

On each test chart there is a picture area and a frame area around it, see Figure 1. Each of the test
charts 1, 2, 3 and 4 contains a form (see Annexes A, B, C, and D respectively) used for visual tests of the

plcture area

nA EXTE7N an-mo {nr\n /\v\nr\\rr\o E f\v\r] E“\ nnA an tasts npi—]/\n Fvnm nnnnnnnnnnn dit
o ’3-m

At least four fi
Cand E) and
filled out shot

Colour copyi
test chart sh

&

TrCorcoorourt

wo for a chromatic test chart (no. 2: form B and F or no. 4: form D and F). The four
11d belong to two test charts both either in halftone or continuous tone.

machines are often used for reproduction of achromatic charts. Theréfore, an achr
1d also be used for testing colour copying machines.

4.2 Material of test charts

4.2.1 Gene

The material

4.2.2 Exam

Test chart 1: g

Test chart 2: fi

Test chart 3: f

Test chart 4: fji

For the chara

4.2.3 Exam
Test chart 1:
Test chart 2: y

Test chart 3: g

ral

bf test charts depends on whether the chart is halftone or continuous tone.

ples of material for halftone test charts available as ISO 15775 test charts
hotographic paper for black and whiteyictures, glossy, 85 g/m?

ine art paper, glossy, natural white,@on-fading, 100 % non-chlorine bleached, 150 g
ine art paper, glossy, natural white, non-fading, 100 % non-chlorine bleached, 150 g
ine art paper, glossy, natural white, non-fading, 100 % non-chlorine bleached, 150 g

‘teristic of example production, see Table L..1 in Annex L.

ples of materials for continuous tone test charts available as ISO 15775 test ch
hotographicpaper for colour pictures, glossy, 225 g/m?
hotographic paper for colour pictures, glossy, 225 g/m?

hotegraphic paper for colour pictures, glossy, 225 g/m?

brms shall be filled out, two for an achromatic test chart (no. 1: form A and E orno. 3:

form
forms

bmatic

/m?

/m?

r/rn2

arts

Test chart 4: photographic paper for colour pictures, glossy, 225 g/m?

For the characteristic of example production see Table L.2 in Annex L.

4.3 Layout of test charts

4.3.1 General

The layout of the test charts is defined in the standard format A4 (297 mm x 210 mm) within PostScript
(PS)-files (or equivalent). The following layout is reduced to half size. The layout in standard format
A4 can be found on the ISO maintenance portal (see Annex M). Figures 1 to 3 show the layout and in

Figures4 to 7

the content is shown.

©ISO/IEC 2022 - All rights r
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4.3.2 Basiclayout of the picture area and the frame area around

an
I
I

T N
! T
I T
T

- v L 0 = v M C
‘ ’ m- |0rder information of production company (e.g. Web-site) for ISO-test chart (e.g. code:rha4ra-100)-_| h
W left top position mark: I right top position mark: M
xltp=17 mm, yltp= 193 mm xltp=279 mm,yltp=193 mm \
a S (? left top grey scale right top grey scale @
Ga (:‘r‘ (center of square N): (center of square N): o
'é 5 xltg = 28 mm, yltg = 197 mm xltg=239 mm,yltg=197 mm, &
S s |s=7mm s=7mm g
A =& |x11 =28 mm, xI2 = 86 mm, xrl =161 mm, xr2 =219 mm, =3
M 2E yl1=153mm yl2 =153 mm yr1 =153 mm yr2=153 mm E’ 1L
&8 ‘ £
é S
(=4
(=2 N
] =}
2 N
b =
&
Y xI13 =28 mm, x14 = 86 mm, xr3=161 mm, xr4 =219 mm, 0
yl3 =109 mm yl4 =109 mm yr3=109 mm yr4 =109 mm 2
o
| ‘ S A
—
&
S —
i s S Y
oS o O
= ® =
@
2 xI5 =28 mm, x16 = 86 mm, xr5=161 mm, xr6'=s 219 mm, =R
3 yl5 = 65 mm yl6 = 65 mm yr5= 65 mm yr6 = 65 mm :4; §
[ g left bottom position mark: f right bottom position mark: Si 3
kK = xltp = 17 mm, yltp = 17 mm| xltp=279 mm, yltp = 17 mm 8 5 M
S left bottom grey scale right bottom grey scale =
') (center of square N): (center of square N): ‘3
& xltg = 28 mm, yltg = 12 mm, xltg=239 mm, yltg = 12 mm, gz
=~ s=7mm s=7mm =
x17 =28 mm, xI8 = 86 mm, xr7 = 161ynm, xr8 =219 mm,
yl7 =21 mm yl8 =21 mm yr7£21 mm yré= 21 mm C
Layout of test chart no. 0 for colour copiersiaccording to ISO 15775/ed-2, f@
-_| see https://standards.iso.org/iso-iec/15775/ed-2 /en/index.html -_‘ | ‘
4 T s T T v~ 4
E} I C M Y I (§) I \Vi | E}
~7 T N AV

Figure 1 — Basic layout of the‘figures and the frame area around

Figureg 1 shows the basic layout of the test charts which includes in the central area thg layout of 16
pictures (without content) and in the frame area around text and other elements. The basjc format is A4
(297 mpm x 210 mm) described by.the outer rectangle. The inner rectangle has a thicker |ine (0,30 mm
insteagl of 0,15 mm) and the sizeis282 mm x 194 mm.

Figurg 1 includes x- and y-data in mm for all test elements shown with an arrow point at the left bottom
corner| of the format A4, Qne can find the x- and y-data of:

— left bottom corner.of 16 pictures,
— foyr positiofiimarks,

— ceptreoffour squares with black colours N of a 5-step grey scale,

— fiyerectangles located 2 mm up and to the right compared to the outer one and 4 mm smaller on
both sides.

NOTE1 Arrows help to detect the distance to the outer rectangle of the format A4. There is no visual test
based on arrows within this document.

NOTE 2  There are some additional lines dividing the format A4 in four equal formats A6. There is a need to get
the pixel picture B1 (equal to D1) in the format A6 and on slide and negative film for special applications. The four
parts of the format A6 can be mounted to one part of the format A4 if this is useful for special applications.

NOTE 3  The position marks allow exact positioning of colourimeters to measure the L*a*b* colourimetric data

for the colour samples in the test charts. Figures 2 and 3 include the position data of all samples in all test charts
and simplify colourimetric measurements.

© ISO/IEC 2022 - All rights reserved 3
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4.3.3 Layout of the picture area and the frame area around of test charts 1 to 4

T
I
ray T

AV4 T M

PiN
1
I

e
O \ Y C {
|Order information of production company (e.g. Web-site) for ISO-test chart (e.g. code=rhadra-10(1/3)) -_|

L v

xA4 = (161-8) mm, yA4 = 65 mm,
xdA4 = 120 mm, ydA4 = 40 mm
Picture A4 or C4

xAl =28 mm, yAl =109 mm,
xdA1 =120 mm, ydA4 = 84 mm
Picture Al or C1

xA5 = (161-8) mm, yA5 = 109 mm,
xdA5 = 120 mm, ydA5 = 40 mm
Picture A5 or C5

(e71)01-515qT 207 *uonEdyNULPI OS] 67

xA21 =17 mm, yA21 =20 mm,

xdA21 = 14 mm Y
Recommendation: Measure upper larger adjacent samples! g %
XA2 =28 mm, yA2 = 65 mm, XA6 = (161-8) mm, yA6 = 65 mm, i
xdA2 = 120 mm, ydA2 = 40 mm xdA6 = 120 mm, ydA6 = 40 mm =5
Picture A2 or C2 Picture A6 or C6 ﬁi §
o

2.8 M
xA31 =17 mm, yA31 = 20 mm, xdA31 = 14 mm '8;;3
o
Recommendation: Measure upper larger adjacent samples! = 5_'

ed-2, see https://standards.iso.org/iso-iec/15775/8d*2/en/index.html

‘ :
[z
q
C ,5?2
@ =
b=
mﬁ
KH =
&5
TS
— =
3
o)
=]
5
=
@
Y
—
<
S
0 g
I
=
o
<
(o]
~
4,
5
A=
NI
AR
o
w
w
~
E?

P xA3 = 28 mm, yA3 = 21 mm, xdA3 = 245 mm, ydA3 = 40 mm
@ Picure A3 or 3 1,ayout of test chart no. 1/3 for colour copiers accordingto 1ISO 15775/

C M Y i 0O I \Vi T
I

T
}
A4

Figure 2 shoy
of the picture

now six pictu

Within the ar
5-step and 16
corner of pict

NOTE The
equivalent) abs
used. The colo
material used,

Figure 2 — Layout of picture and frame area of test charts 1 and 3

s the layout of test charts 1 and 3with six pictures and a frame area around. The
5 and the frame area is very similar to the basic layout of Figure 1. Instead of 16 th
fes Al to A6 and C1 to C6 in.test charts 1 and 3 respectively.

ba of pictures A2 and A3 there is a square which represents the first sample (black]
Lstep grey scales. The x- and y-data of the square centre is given relative to the left I
ires A2 and A3. The-grey sample distance of the 5- or 16-step grey series is 14 mm

re are two additional samples which appear black (Ny) and white (W;). In digital PS-f|
olute or relative colourimetric space with lightness L*or I * .. ive = (L*=L*y) / (L*y, -L*y )
irimetric.data L* = 0 and L* = 100 produce the darkest black (Ny) and lightest white (W, )
which canbe different compared to L*y and L*,, of the contrast range.

layout
bre are

of the
ottom

les (or
can be
on the

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=90820930774d8c8fd2ff18ceef79872f

ISO/IEC 15775:2022(E)

a 4 f AN a
& f V L ¢] | Y M C { e
’ m- |Order information of production company (e.g. Web-site) for ISO-test chart (e.g. code=rha4ra-10(2/4)) -_| /N
7
N’/ part1 I‘ xB41 = 8,5 mm, yB41 = 34,5 mm, xdB41 = 7,0 mm l’j v
C = | - ] xB42 = 8,5 mm, yB42 = 26,0 mm, xdB42 = 7,0 mm g
U‘Q (e}
N = . . . i =
== Warning: Exact Position, size and distance of E xB43 = 8,5 mm, yB43 = 17,5 mm, xdB43 = 7,0 mm o
o 8 L =]
Al e samples in picture B1 depend on B xB44 = 8,5 mm, yB44 = 8,5 mm, xdB44 = 7,0 mm = N
2= . . = - = - =
M gg manufacturer of ISO-test chart(intention: | =161 mm,+B% =153 mm, xdB4 =112 mm, ydf4 = 40 mm g ¥
. . 5
E similar compared to picture B3!) S
=2 N
E t2 S
@ E xB11 = 6,85 mm, yB11 = 19,85 mm, xdB11=7,7mm *" 2
vl
Y B xB12 = 6,85 mm, yB12 = 7,85 mm, xdB12 = 7,7 mm  P%t3| [xB5 =161 mm, yB5 = 109 mm, P
¥dBR5 =112 mm vdR5 =40 mm o
DI ="ZO I, yD 1I'="TUZIIIIII, XUD I ="TSUIIIIII, yuDb I"=" O U TIIIT J —_
i Picture B1 or D1 Picture B5 or D5 2 W
N
= ~
< >
=}
0 = Y
: a =
= o w
o = =]
< [xB2=28mm,yB2=65mm, xB6 =161 mm, yB6 = 65 mm, o g
—_ —_ -~
> xdB2 = 130 mm, ydB2 = 40 mm xdB6 = 112 mm, ydB6 = 40 nim s
5 Picture B2 or D2 Picture B6 or D6 S g
L = 2 a
= D xB31 = 6,85 mm, yB31 = 25,35 mm, Lo My
; S
e xdB31=7,7 mm =3
a -] xB32=685 mm yB32=13,35 mm, N
= xdB32 = 7,7 mm — &
xB3 =28 mm, yB3 =21 mm, xB7 =161 min;yB7 = 21 mm, C
xdB3 = 130 mm, ydB3 = 40 mm xdB7 = 112 mm, ydB7 = 40 mm
Picture B3 or D3 Picture B7 or B7 HCo
Layout of test chart no. 2 /4 for colour copiers according to 1S0, 15775/ed-2, see -_‘ J
- https://standards.iso.org/iso-iec/15775 fed-2/en/index.htmf [
6 T A 1 r — ~_ T 7 6
7y I M Y I O I V | 7y
T I N N

Figure 3 — Layout of picture and frame area of test charts 2 and 4

Figure 3 shows the layout of test charts 2 and 4 with seven pictures and a frame areg around. The
layout|of the pictures and the frame area-is very similar to the basic layout of Figure 1./Instead of 16
there 4re now seven pictures B1 to B7 and D1 to D7 in test charts 2 and 4 respectively.

Withir the pictures B1 and B3 (ornD1"and D3) there are two squares which represent the first CIE-test
colourfand the black sample of the/16-step grey scale. The x- and y-data of the square cenfres are given
relativie to the left bottom cornet of pictures B1 and B3 (D1 and D3). The sample distance|of the steps is
7,7 mnp.

Within the picture B4+(o¥'D4) there are four squares which represent the first samples of colour series
W-C, W-M, W-Y, and W-N (or W-0, W-L, W-V, and W-N). The sample distance of the steps$ is 7,0 mm.

4.3.4 | Restrictions for layout and content of picture B1

In pictjuré B of test chart 2 (which is identical to picture D1 of test chart 4) the subject thatter may be
chosen_by’the manufacturer. Any picture which satisfies the following restrictions is dllowed for an

[SO-test chart manufacturer:

The picture B1 consists of three parts (compare layout of picture B1 in Figure 5).
Restrictions for the three parts of the picture B1:
Part 1: the picture shall include a large variety of colours in the upper part (130 mm x 60 mm);

Part 2: shall include 14 CIE-test colours plus black N, (darkest black) and white W, (whitest white)
(130 mm x 11 mm);

© ISO/IEC 2022 - All rights reserved 5
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Part 3: shall include a 16-step equidistant grey scale between black N (L*

(130 mm x 15 mm).

NOTE 1

= 10) and white W (L%, = 94)

An ISO-test chart manufacturer can add in part 1 a black and white Siemens-star equal in size and

colour (L*y and L*) to the Siemens-star N-W of picture B2. A user will get important information about the
actual resolution of identical Siemens-stars by the pixel image (picture B1) and direct vector-based reproduction

(picture B2).

The intended colourimetric data for the 14 CIE-test colours and the 16-step equidistant grey samples
are equal to the intended data of these colours in picture B3.

NOTE 2
picture B1 (wi
result in differ

NOTE3 By:

L*a*b* colouri
picture B3 the

4.3.5 Restr

ISO-test chart
128,384 x 25

NOTE1 RGH

process with the option “Transfer to EPS (Encapsulated PostScript) (oré€quivalent) with 24 bit colour”.

NOTE2 A ti
chart manufac

NOTE3 Inl
of a 3 x 4 matr

example) calcullated by a PS-interpreter (or equivalent).

NOTE4 The
The lowest res
+ W and the 1

NOTES5 The
transformatior
NOTE6  For

data are very different. An optintized transform leads to L*a*

4.3.6 Restr

A test patterr]

N d
bnt CIE-test colours and grey samples in pictures B1 and B3.

least squares technique, a transformation of the digital image data (e.g. RGB) is used-to c4

etric data. If the L*a*b*-data of picture B1 are equal within 3 CIELAB units to the.L*a*b*;
the colours in picture B1 and B3 appear equal.

ictions for digital image data and resolution of picture B1

manufacturers shall publish RGB-image data of the picture-B1}in five resolutions
b, 786 x 512,1 536 x 1 024, and 3 072 x 2 048.

-image data in these five resolutions can be, for example,produced by the Kodak Photd
ansformation from RGB-image data to L*a*b*image/data can be recommended by the ]
urer.

50-test charts within the header of the EPS:file (or equivalent) of the picture B1, numerig

x transform are given. The transformation\from RGB-image data to L*a*b*image data can|

transformation from RGB-image data to L*a*b*image data is the same for all image reso
blution can be used to get a table*afthe RGB-image data of the 32 colours (14 CIE-test coloy
h-step grey samples).

intended CIE-test and “grey colours are known. This allows to calculate an optf
from RGB-image datdito L*a*b*image data.

negative film between two stops underexposure and three stops overexposure the RGH
*image data which produce very similar oy

ictions for producing ISO-test charts in halftone technique

producer can use any line screen and shall disclose the line screen used. The line

used shall be

escribed by a complete definition of the halftone type.

The photographlc process (fllm materlal taken 111um1nant exposure development) used to take the
e age will

Iculate
data of

192 x

cpD--

SO-test

al data
be (for

utions.
rs+ N,

imized

-image
tput.

Screen

The halftone type definition includes either the entries:

— “width, height and threshold” of “HalftoneType 3” and/or

“frequency, orientation and spot function” of “HalftoneType 1”.

An example of a “HalftoneType 3”-matrix used to produce halftone test charts is given in Annex J.

NOTE 1

NOTE 2

This allows repeating the production at any time.

a different halftone type.

Copiers often produce different output with test charts of identical colourimetric L*a*b*data but with

1) Kodak Photo CD is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO or IEC of this product.
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4.4 Layout files and EPS-picture files (or equivalent)

Standard PS- and PDF-layout files (or equivalent) produce the A4-layout of the ISO-test charts. The
standard layout files produce only the layout without any picture content.

At specific lines within a PS-layout file (or equivalent) the content of the pictures is included. The
content is defined in “EPS-picture files” (or equivalent).

Each EPS-picture file (or equivalent) of test charts 1 and 3 produces only one picture different in size
between 120 mm x 40 mm (A2, A4, A5, and A6), 120 mm x 84 mm (A1), 245 mm x 40 mm (A3) (see

Figure 2).

i i i . tettre—different in size
betwegn 130 mm x 86 mm (Bl) 130 mm x 40 mm (B2 and B3) and 112 mm x 40 mpi (B4, B5, B6 and

B7) (s¢e Figure 3). Q

The ERS-picture files (or equivalent) can be found as “technical information”. T,l\@fandard EPS-picture
files produce the picture content located 25,4 mm in x- and y-direction from 'the left bottom corner of
the oufput paper (see Annex M). N

4.5 Digital PS-files and PDF-files (or equivalent) for ISO-tagfharts

Combiped PS-files (or equivalent) include both the layout spec@tion and the picture dontent. These
PS-filefs (or equivalent) are called the “digital” ISO-test chartéqo. 1 to 4. They are shown|in Figure 4 to
Figured 7 reduced to half size. <<

NOTE The output of line rasters in pictures A5, A6, CQ and C6 is often different for PS- anjd PDF-files (or
equivalent). ISO-test charts 1 and 3 show the reference c&ut with line rasters.

VN N
pry I y o 1 pry
- 1 v L QT v M c : ]
N
‘ ’ Order information of production comp%b‘(e.g. Web-site) for ISO-test chart (e.g. code:rha4ra-101)- /N
backgound ¢ 1 ringstep 0-1 \M
step Hex code
C ~= Hex code 7 8 7-8 — v
® 2 E F E-F &
Q= —
<E 2 0 2-0 &
>3 iJ0 0000 C ool 8-6 || 8
o= [= AN EEAN|
s F D F-D =8
M E = Landolt-rings code: ring a l/
IS Picture A4: Landolt-rings W-N =3
~— = e
B o
B B
g N
2 o
7] [
o
i a
Ul
line raster diameter in Ip{ e
1 Picture AS5: Line raster under 45° (or 135°); PS operator: w* setgra; S HHH
”” N"("'"') Qamax) 1z 128136(144{152|160|168(176/184(192(200(208[216(z24(232|240

oAe]

IIIIHMII\HH‘IH"|||‘\|||\‘||‘\‘\‘III‘\W\‘IIIIIIHM\‘H\IIIW\III‘\II{\IIH‘IHIIHI\\IHI\”\IHIH”\HI\IHHHH\HI\HIHHHIHHH IH\I\HHHHH sSa Y
b é) | I AL G I||||||||| w |[&2
N OF L T L St s
N (<1> e 15] 16 17( 18| 19| 20| 21| 22| 23| 24| 25| z6| 27| 28 29| :m 52
2] (relative) ~ O,00U U250 0,500 0,750 1,000 No(min.j wi(max.j ~ao
o Picture A2: 5 visual equidistant L*-grey steps + NO + W1 Picture A6: Line raster under 90° (or 0°); PS operator: w* setgra E E
[ = Ligrap 10,0 15,6 21,2 268 32,4 380 43,6 49,2 548 604 660 71,6 772 828 884 94,0 'S ® v
& E (absolute) 25 L
- 2
— @
[%7] Hex code =
® =5

TeigLaB, DI:‘.......

V (relative) 0,000 0,067 0,133 0,200 0,267 0,333 0,400 0,467 0,533 0,600 0,667 0,733 0,800 0,867 0,933 1,000
Picture A3: 16 visual equidistant L*-grey steps H

Test chart no. 1 for colour copiers accordm§ to ISO 15775/ed-2, see
https //standards.iso.org/iso-iec, 1577‘3/& 2 en index.html

T
T \
T T
7 T

Figure 4 — PS-file (or equivalent) output of digital ISO-test chart 1 (reduced to half size)
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£ i hv4 T ra i M /1’\
s I L O i Y vl e e R
’ Order mformatlon of production company (e.g. Web-site) for ISO-test chart (e.g. code rha4ra IOZ)-:l
" 9 L B B ——
Ny \pnag gt
= - 2 [ T T T - —
C >3 ¢ ; ' M S

G S N — o

= Yy &

B a [ T . g
Bl m’” =
N & = =

M ZE 0l1]2[3]4]5]|6(7]8]19]A E !

@ O Picture B4: 16 visual equidistant steps of colour series W~C, ndw-N 2

e 5 L Qo0 Imno € o ¢ pars 200 . o

5] Xyz; O 00 hijk 0 c o hik G oo H =]
=3 tuvwg 5 defg © 02 - o S
] tabc Q0O Wi 000 H N
=1 PArsQ O © - 000 w909 S
7] Imno®) < © xyz;, O OO e 000 —_
hik ¢ © O mvwg g 6 NCMY o
pars w1
Y defg 0 0 G 8 NCM =
labc B 0 O Lln
T NCMY =
LI Picture BS: Script and Landolt-rings in four sizes and four colours N, G, M, and Y 8 ‘!T
= 0-1 0-1 ('l/ pe
& 7-8 7-8) g
0 e 1 \ i _
b= 2o % N E-F E-F| | Y
or { — =
o8 > 2-0 2R
F //ll\\\ 8-6 -6 l; .C_D,.,
3 F-D R
3 radial gratings W-C _radial gratings W-M _radial gratings W-¥ _radial gratings W-N _radial gratings W-Z Landolt-rings W-C Landolt-rings W- Code| &> @
5 Picture B2: radial gratings (Siemens-stars) W-C, W-M, W-Y, W-N, and W-Z Picture B6: Landolt-rings W~ C and W-M N v E E,
N
Ll = 0-2 0-1] =P [N
= S_ M
o 6-8 7-8] N3
g L
R D-F E-F ::DP
%] 4-0 2-0 3.
w L
~ 9- 8-6 =
F-D C
Landolt-rings W-Y L co Landolt-rings W-N Code
Picture B3: 14 CIE-test colours according to CIE 13.3 and 16 grey steps Picture B7: Landolt-rin: Y, and W-N
-:lTest chart no. 2 for colour copiers according to ISO 15775/ed-2, see -:l
https //standards.iso. org[1so iec/15775/ed-2/en/index.html /, r
f M Y O I\?(‘ ava I ¢
7 1 ) %

Qv
Figure 5|— PS-file (or equivalent) output of digita@-test chart 2 (reduced to half size)

L

C) 02030

- T % o e
: J v L ] >~y M O e — T—
‘ -_IOrder information of production company (e@\\% -site) for ISO-test chart (e.g. code=rha4ra- 103)-_ m
[ S
, backtgound 0 1 ringstep  0-1 W
ste, H d
C = Hex l:ode 7 grexcode 7-g — v
—_ [ %]
£Z = ; o | 5
El = 3 2
)
ol ll\\\\:\ 8 86 | &
i %. g I\ F F-D g
o £z code: background-ring g' l
& =
5 N
2 =
&
iy
¢
S
w

Y
radial _gratings (Siemens-stars) radial gratings (Siemens stars) W-2
L -atings (Siemens-stars) N-W, W-N, N-Z, and W-Z L
LcigLag 1506 375 570 765 96,0 N, (min.) W; (max.)
I (absolute, G [192|200|208(216(224(|232 |24
ol 3 ' - . il
ot e e o R gz Y
& e — (I &3
] EdG)
%" TeiELaB, r - - - i :.& 5
= (relative) 0,000 0,250 0,500 0,750 1,000 No(min) Wi(maex) line raster dlamete 2 g
= Picture C2: 5 visual equidistant L*-grey steps + NO + W1 Picture C6: Line raster under 90° (or 0°); PS operator: w* setgray S g
A S Legap 18,0 23,2 284 33,6 388 44,0 492 544 596 648 70,0 752 80,4 856 908 96,0 @ %
iﬁ & (absolute) E' 1\4[,>
B =

Hex code

’,C,',Ealtf,ﬁ' 0,000 0,067 0,133 0,200 0,267 0,333 0,400 0,467 0,533 0,600 0,667 0,733 0,800 0,867 0,933 1,000 N

Picture C3: 16 visual equidistant L*-grey steps

Test chart no. 3 for colour copiers according to ISO 15775/ed-2, see -:l
https://standards.iso.org/iso-iec/15775/ed-2/en/index.html .
C M Y I 0 I Vi T 5

T
|
A4 T ~

=

Figure 6 — PS-file (or equivalent) output of digital ISO-test chart 3 (reduced to half size)
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5 00000 C QO 8-6| |5 &
4
5 F- F-p| |5 8
= radial gratings W-0 _radial gratings W-L _ radial gratings W-V__radial gratings W-N _radial gratings W-Z Landolt-rings W-0 Code It-rings W-L Code i 2
= Picture D2: radial gratings (Siemens-stars) W-0, W-L, W-V, W-N, and W-Z Picture D6: Landolt-rings W-0, and Wk, E 3
A N o
Ll 3 _ B
% ol 8 My
@ 7-8 2
E-F
2-0
6) 8-6
v F-D C
Picture D3: 14 CIE-test colours according to CIE 13.3 and 16 grey steps Picture D7: Landolt-rings W-V, and W-N - N
Test chart no. 4 for colour copiers according to ISO 15775/ed-2, sb -_|
https://standards.iso.org/iso-iec/15775/ed-2 /en/index.htmf ,
Ews T 2 ————za 6
T C M Y f o= [ vV | -
% t SO — 7 -

4

Figure 7 — PS-file (or equivalent) output of\&ital ISO-test chart 4 (reduced to half size)

%
The oytput of the digital standard PS-files (i s%(-t;uivalent) in the format A4 are shown sepprately on the
ISO maintenance portal (see Annex M). facturers of ISO-test charts will use these digital PS-files

(or equiivalent) as starting files for the production of analogue I1SO-test charts 1 to 4.

Analogue test charts 1 to 4 are ava@éﬁ)le in References [16] and [17].

The digital ISO-test charts in(([l}}e both the layout and the picture content including the [colourimetric
data of each test sample. Most of the intended colourimetric data can be found in Table |l and Table 2

& colourimetric agreement of the produced colours of analogue test charts
and thle intended col of digital test charts can be measured and evaluated by the mg¢thod given in

-

c differences.
le differences
between intended and produced colours within the production of ISO-test charts 1 to 4 are given in
Table 3 and Tables H.1 to H.11. Differences between intended and produced colours in these tables set
an orientation tolerance for a possible ISO-colourimetric tolerance in the future.

All hard copy patterns (analogue test charts) produced according to this document should be discarded
after three years. Due to time, temperature, and humidity, they change and therefore need replacement.
Test charts should be kept in a sealed opaque container when not in use.

The usage of the produced ISO-test charts is limited for a three years’ time beginning with the ISO
identification date.
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4.7 Intended printing colours and comparison with produced colours

Table 1 — Intended printing colours CMYOLVNW and comparison with produced colours

Basic | Intended CIELAB data | Produced CIELAB data CIELAB differences CIELAB test col-
test ISO 2846-1 (C_MYNW) DIN 33866 series (all) o_f test colours our difference
colour | DIN 33866 series (OLV) ITU-R BT.709-2 (all) Difference (o-r)
name | [* a*. b*, L*, a*, b* | AL* . | Aa*, . | Ab* . AE* .
C 58,62 | -30,62 | -42,74 | 5996 | -27,80 | -43,15 | 1,34 | 2,82 | -041 | 3,15
M 48,13 | 752 | -6,79 | 49,19 | 74,03 | -740 | 1,06 | -1,17 | -0,61 | 1,69
Y 90,37 | -1115 9617 8712 -0 58 105 A1 =328 087 944 1143
0 4794 | 65,31 | 52,07 | 4794 | 6531 | 52,07 | 0,00 | 0,00 | 0,00 | 0,00 3,55
L | 5000 | -6296 | 3671 | 5090 | -6296 | 3671 | 000 | 0,00 | 000 | 0,00, o !
14 2572 | 31,45 | -44,35 | 25,72 | 31,45 | -44,35 | 0,00 | 0,00 | 0,00 | 0,00
N 18,p1 | 0,50 | -046 | 1716 | -0,06 | -2,71 | -0,85 | -0,56 | -2,25,1\ 2,47
w 9541 | -098 | 4,76 | 9498 | -0,58 | 3,28 | -0,43 | 0,40 | -148] 1,59
c 58,62 | -30,62 | -42,74 | 86,88 | -46,17 | -13,56 | 28,26 | -15,55 [£2918 | 43,50
M 48,13 | 75,20 | -6,79 | 57,30 | 94,35 | 20,70 | 9,17 | 19,15~} -1391 | 25,38
Y 90,87 | -11,15 | 96,17 | 92,66 | -20,70 | 90,75 | 2,29 | -955 | -542 | 11,22
0 4794 | 65,31 (52,07 (R)| 50,50 | 7692 | 64,55 | 2,56 |~}1,61 | 12,48 | 17,24 | 3|33
L 50,90 | -62,96 (36,71 (G)| 83,63 | -82,76 | 7990 | 32,73 | -19,80 | 43,19 | 57,69 | (average
-44,35 AETab,m)
1% 25,72 | 31,45 5) 30,39 | 76,06 | -103,59 |\ 4,67 | 44,61 | -59,24 | 74,31
N 18,01 | 0,50 | -0,46 | 1,57 | 0,00 | 0,00 | -16,44 | -0,50 | 0,46 | 16,45
w 9541 | -098 | 4,76 | 9541 | 0,01 001 0,00 | 099 | -4,75 | 4,85

Table 1 shows intended colours CMYOLVNW compared to produced colours of the DIN 33866 sdries in
the upper paft. The intended colours are additionally compared with television colours according to
ITU-R BT.70912 in the lower part.

ISO 2846-1:2(17, Table D.3 defines the‘intended colours of offset printing. Five colours CMYNWpr (PR
= Print) are gjiven for CIE-standard.illiminant D65, the 2°-standard observer and the 45°/0°-stgndard
geometry. Adglitionally, a nonflueréscent reference paper is described. The chromatic colours OLYpy are
not given.

The DIN 33866 series test.charts 2 to 4 are produced on this ISO-reference paper W and with chrpmatic
inks CMYNpp according®o-1SO 2846-1.

The colourim¢tricdata L*a*b* of reference (r = 1SO 2846-1:2017, Table D.3) and the average colourimetric
data of produ
and productid
yellow Y and the average difference is AE*,, , = 2,55. Less than three units between pictural images
cannot be detected by human viewers. Therefore, the colours OLV of production can be added up to get

the colourimetric L*a*b*data for the full intended colour set CMYOLVNWypp.

This document is used for colour copying machines and only the difference between copy and reference
is of importance and not the absolute colourimetric L*a*b*data.

In the DIN 33866 series the short terms OLV are used for the colours OLVpg. These short terms help to
keep in mind that there are very large differences compared to the colours OLVyy, which are in standards
usually called RGB. The short terms RGB used for colours on monitors conflict with the short terms R, G,
and B for elementary colours (see Annex K).

In the lower part of Table 1 the printing colours are compared to the television colours defined in ITU-R
BT.709-2 for CIE-standard illuminant D65 and the 2°-standard observer. The normalization to L* =
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95,41 for white D65 as defined in ISO 2846-1 for white is used (see tables in DIN 33866-1). This part
shows the differences between the colours CMYOLVNWpp and CMYOLVNW . There are differences up
to AE*,, = 74,31 for the colour violet blue V (called blue B in television) and the average difference is

AE*y, m=3133.
Table 2 — Reference and production of CIE-test colours
CIE Intended CIELAB data Produced CIELAB data CIELAB differences CIELAB-
test CIE 13.3 DIN 33866, Picture B6 of test colours test colour
colour Reference (1) Output (0) difference (o-r) difference
no, L*r a*r b*r L*o a*o b*o AL*o-r A a*o-r Ab*o-r AE*ab
1 61,45 17,53 7% 56,8 12793 19,60 =465 4,60 7,86 10,23
2 60,69 0,08 2892 55,00 -2,42 35,85 -5,69 -2,50 6,93 9,31
3 62,02 -20,58 44,41 56,74 -24,61 42,51 -5,28 -4,03 11,90 6,91
4 61,20 -33,16 17,07 6090 | -48,14 | 23,62 -0,30 -14,98 6,55 16,35
5 62,40 -17,47 -8,55 58,17 -1998 | -13,31 -4,23 -2/51 -4,76 6,84
6 61,51 -0,36 -28,39 57,44 0,10 -31,83 -4,07 0,46 -3,44 5,35
7 61,12 20,15 -24,55 56,85 18,29 -25,86 -4,27 -1,86 -1,31 4,84
8 62,77 27,42 -13,63 57,87 27,63 -21,75 -4,90 0,21 -8,12 9,49
9 39,92 58,74 27,99 41,87 38,70 33,27 1,95 -20,04 5,28 20,82
10 81,26 -2,89 71,56 75,56 4,20 74,01 -5,70 7,09 2,45 9,42
11 52,23 | -42,42 13,6 47,15 -47,28 18,53 -5,08 -4,86 4,93 8,59
12 30,57 1,41 -46,47 34,8 1,37 -28,60 4,23 -0,04 17,87 18,36
13 80,23 11,37 21,04 77,59 15,62 29,57 -2,64 4,25 8,53 9,89
14 40,75 -13,80 | 24,23 36,07 |\A18,23 23,81 -4,68 -4,43 -0,42 6,46
Mean CIELAB colour difference: AE*,,, ,,, = 10,2
Table P shows intended CIE-test colours compared to produced CIE-test colours in DIN-test chart 2,
picturg B6. The mean CIELAB colourdifference is AE*,, ., = 10,2. The largest colour diffprences occur
for the CIE-test colours red (no. 9)and blue (no. 12) with AE*,, = 20,82 and 18,36 respectjvely.
The ifgtended and produced‘colours may differ. The original test charts produced| by different
manufpcturers may be different. Therefore, copies from a specific original should only|be compared
with epch other or with/the original which was used to produce the copies.
4.8 1SO-identification, ISO-reference material code, and ISO-image file versipn
Differgnt ISO=codes are useful to manage, sort and distinguish the different ISO-test chdrts. Figures 1
to 7 infludé examples of the following codes:
—  |SO:=reference material code on the righf bottom Qidn;

— [SO-identification code on the right top side;
— ISO-image version code on the left bottom side;

The ISO-reference material code is described in the following Table 3.

Table 3 — ISO-reference material code and examples for colour copying machines

ISO-Reference materials for colour devices in different sizes and modes

1. Different sizes: A4, A6, 36 mm x 24 mm slide or negative film

2. Different tone techniques: continuous tone or halftone

3. Different modes: reflectance or transmittance mode

4. PS-program code (digital) or image to be viewed and measured (analogue)
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Table 3 (continued)

Colour device = Colour copying machine
Example 1: Copy halftone test charts 2 to 3 and compare

Test chart 1 Test chart 2 Test chart 3 Test chart 4
N-photographic CMYN-offset N-offset OLVN-offset

iha4ra = rha4ra iha4ra = rha4ra iha4ra = rha4ra iha4ra = rha4ra
oha4ra<>rha4ra oha4ra<>rha4ra oha4ra<>rha4ra oha4ra<>rha4ra
Example 2: Copy continuous tone test charts 1 to 2 and compare

Test chart 1 Test chart 2 Test chart 3 Test chart 4
N-photographic CMYN-photographic N-photographic OLVN-photographic
icadra = rca4r icadra =rcadra icadra =rcadra icadra =rcadra
oha4ra<>rca4ra oha4ra<>rca4ra oha4ra<>rca4ra oha4ra<>rca4ra

Abbreviation|
Test chart for

position no. 1:
position no. 2:
position no. 3

position no. 5:
position no. 6:

at code-position: (<> compare ... with ...)

est mostly used: bold font, frequently used: italic font
i=input; o=output; r=reference

c=continuous tone; h=halftone

a4=format A4; a6=A6, sf=slide or nf=negative film
r=reflectance mode; t=transmittance mode
a=analog mode; d=digital mode

hnd 4:

Table 3 shows
machines. In
codes for a co

The 1SO-ident
and the [SO-tg

The date witl

helps to decide whether the ISO-test chart can be used*or should be discarded after a three year

beginning wit

The ISO-imag
resolutions: 1
S (for PostScy
see Annex I.

4.9 Contern
The ISO-test d

on all test chalrts and described here. The picture area is described in 4.10 separately for ISO-test

1 to 4.

In the frame
rectangles, 5-

the information for the ISO-reference material code and twe_examples for colour c
the lower part of Table 3 the abbreviations at code-pasitiens 1 to 6 are given. Ej
our copying machine with different test charts are given in the central part.

ification code consists of the date (year, month,-day), e.g. 19980615, the letter I (
st chart number ( = 01 to 04). For more details sée Annex [.

nin the identification code should be the production date of the test pattern. Th

h the production date.

e version code consists of the lettel E (for E = English text), the digits 1 to 5 (for 5 di
D2 x 128 up to 3 072 x 2 048),the letter T (for text mode) or C (for colour mode), thg
ipt-format) or D (for PDF-forimat), and two digits for a version number. For more

t and purpose of-frame area of the test charts

harts 1 to 4 contdin a picture area and a frame area around. The frame area is very §

step,grey scales, and position marks.

NOTE 1
inadequately.

Use of text w

Content:

ith codes for identification:

bpying
ample

= 1S0)

s date
5’ time

fferent
 letter
Hetails

imilar
charts

area there are different text and image elements: text with codes for identification,

Some frame area specifications cannot work exactly if users place the test charts on the platen-glass

The text in the frame region describes the ISO-test chart number, the 1SO-identification code, the 1SO-
reference material code, the image file version of the test chart, and order information depending and
defined by the manufacturer.

Purpose:

12
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The text is for identification of the ISO-test chart. To fill out forms E and F the following information is
necessary: test chart text (bottom text), identification code, material code, and the image file version of
test charts (see Annexes E and F).

Visual test:
There is no visual test of text in frame region.
Test of copied lines of rectangle:

NOTE 2  AnISO-reference test chartis in accordance with this document if there are at least complete lines for
the inner (thicker line) rectangle. Therefore, there are between 4 lines and 20 lines on an ISO-test chart.

Content:

On thg test charts there are up to five rectangles which are on each side 4 mm)'smaller. The outer
rectanfgle is defined by the format A4 of the paper (297 mm x 210 mm).

Purpagse:
The fiye frame rectangles help to detect visually how far the copying machine can copy.
Visual test:

In a vikual test a yes or no decision shall be made how many,lities are on the ISO-test dhart and how
many lines are copied.

Test of 5-step grey scales:
Content:

There |are four equidistant grey scales near the“four position marks (for exact position see “layout”
4.3.2).

NOTE3 Thegreysamplesin testcharts Land 3 are equal to the 5-step samples of picture A2 or (2 respectively.
There ils no picture of 5-step grey scales,ifitest charts 2 and 4 for direct comparison.

Purpagse:

It is anjagreement test of thefour grey scales. Differences can be found by visual comparigon of the four
grey s¢ales.

Visual test:

In an approximated test a yes or no decision shall be made if visual differences of the four grey scales can
be cledrly seen.If the four are different a decision shall indicate the most different grey sdale compared
to the javerage. A decision shall indicate the direction of deviation (darker or lighter) compared to the
average,

Test of x- and y-scale factors by position marks:
Content:

The four position marks consist of circular rings (2 mm, 4 mm, 6 mm and 8 mm diameter) centred at
crosses. They are located 17 mm in x- and y-direction from the corners of the format A4 (297 mm x
210 mm).

Purpose:
The position marks serve to measure the x- and y-scale factor of the copying machine.

Test: the difference of the position marks shall be measured in x- and y-direction in mm of both the
original and the copy. The x- and y-scale factor shall be calculated.
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The ISO-reference difference of position marks is defined in PS-file (or equivalent) as 264 mm in x-
direction and 176 mm in y-direction. For high accuracy of the two scale factors it is recommended to

measure both the original and the copy with the same ruler.

NOTE 4

colourimetric measurements and to position the plates in four colour printing.

Test of shift of colour lines:

NOTE 5

The position marks are often used to position colourimetric instruments for automatic L*a*b*

Test charts are usually produced on colour material in colour mode (C). There are productions of test

charts 1 and 3 completely in black and white text mode (T), e.g. ISO-test chart 1 on black and white photographic

paper.

NOTE 6  If the test charts are completely in black and white text mode (T) the following test is obsolé¢te. For
completely blagk and white production the specification of “Test of shift of colour lines” can be omittéd,
Content:

The lines deflining the inner rectangles are drawn by different colours which¢alternate in |colour
between black and the colours C, M, Y, O, L and V.

Purpose:

The colours of the inner rectangle allow visually to decide if there are shifts of the colourlines C, M, Y, O,
L and V compgired to the black line in horizontal and vertical directiofs.

Visual test:

In an approximated test a Yes- or No- decision shall be made,"if the shift of the colour (C, M, Y, O, L, V)
lines compargd to the black N line is larger or equal 0,2 mm (more than half of the linewidth defining

the inner rect
4.10 Contern

4.10.1 Test (
Picture Al:r
Content:

It consists of
rings (6, 10, 2

Purpose:

It is a resolut

angle).
t and purpose of picture area of-the test charts

hart 1 (achromatic test chart:-high lightness contrast)

adial gratings (Siemens-stars) N-W, W-N, N-Z, W-Z

D and 30) mmiindiameter.

on test of colour copying machines. Differences can be found by comparison of t

chart with thg

 ‘eproduction of the pictures.

radial gratings/(Siemens-stars) in the combination of N-W, W-N, N-Z, W-Z with marked

ne test

Visual test:

In a rough test, a yes or no decision shall be made if the diameter of the blurred area in the radial
grating on the reproduction does not exceed the chosen ring size in all directions (yes or no decision).

For a detailed test the greatest diameter of the blurred area should be examined with an optical aid

such as a mag

nifying glass-6x.

The rings with a diameter of (6, 10, 20 and 30) mm should be used as guidance.

NOTE 1

can be larger compared to the inner area of the 6 mm ring.

Picture A2 and A3: 5 or 16 visual equidistant L*grey steps

14

In some cases one cannot evaluate the inner area of the 6 mm ring. The blurred area of the original
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Content:

Picture A2 contains five visually equidistant grey steps between white and black in two rows. A black
N, and white W, is added. Picture A3 contains 16 equidistant grey steps also in two rows.

In the upper rows, the grey steps are adjacent, in the lower ones the grey steps are separated by the
grey background.

For the sphere and medium picture content a medium grey with a lightness L* = 50 + 2 was chosen for
both fields (according to ISO 13655 a reflectance factor of 0,2 and respectively a luminance reflectance
of Y = 20).

HPP ALS a s B-colour-sys individual grey
steps. [The grey steps of halftone ISO-test chart 1 are produced within the photographid process only
from the colour black, and not from the four process colours CMYN because for the test.chart the colour
black ¢annot be produced with sufficient accuracy from these colours. The grey steps of the continuous
[SO-tept chart 1 are produced by the three process colours CMY of the photographic procgss.

NOTEZ  The theoretical values L* = 0 and L* = 100 for a black N, and white W/;/cannot be rdached because
there are no completely absorbing or reflecting surfaces. For black (N) and white (W) in the 5- ajd 16-step grey
series fhe lightness values are described as L*y and L*. In the halftone ISOsteSt chart 1 they are|approximately
10 and]| 94 respectively. In the continuous tone ISO-test charts they are.approximately 7 and 91 respectively.
The m¢ntioned numbers between 0,00 and 1,00 in the respective rows:describe the relative lightness I *..j.¢ive
betwegn black and white for the relevant grey steps.

NOTE3 I results of the CIELAB lightness L*:

* .
relative

[ =krlelative = ( L*- L*N ) / ( L*W - L*N ) (1)

Picturd A3 shows the hexadecimal values above the individual grey steps of the lower rows.

NOTE 4 In printing technology, where paperwhite is taken as basis and the amount of black i described, the
grey scple begins with white and the hexadeeimal coding 0 and ends with black and the hexadecimnal coding F.

Purpagse:

The reproduction of pictures A2.xespectively A3 are useful in deciding whether the devicg is capable of
distinguishing the upper rows:If some greys of the upper rows look equal and cannot be sgparated then
the lower rows are intendeéd for an optional measurement.

NOTE 3 For many fieldsof application a distinction in five grey steps is sufficient, while a djstinction of as
many df the 16 grey steps as possible is desired for the reproduction of photographic pictures. THe human being
is capaple of distinguishing about 200 grey steps between white and black positioned side by side|

Visual test:

It shall b€ judged how many of the five (picture A2) respectively 16 grey steps (picture A3) can be

d' 3 L | A | 4=l -l o - 4=l
Istingursiret oI tiTe TepToduc o 1T the UppPer TOwW.

Picture A4: Landolt-rings N-W
Content:

The picture contains 6 lines with 8 Landolt-rings each. For the Landolt-rings and the background
(surround) different grey steps of the 16 grey steps of picture A3 have been selected.

NOTE 6  The values of the grey steps of the Landolt-rings and background correspond to the hexadecimal
coding definition in picture A3.

Purpose:
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The picture A4 allows a judgement concerning the reproduction in light, medium grey and dark areas.
The differences between ring and background are in this area and in the upper three rows it is one grey

step. In the lower three rows it is two grey steps.

Visual test:

The identification frequency of the Landolt-rings shall be judged by 5.2.3.

Pictures A5 and A6: different line raster diameter under 45° and 90°

Content:

The pictures contain line-elements with an angle of 45° (picture A5) respectively 90° (picture

6) and

raster with di

NOTE7 Int
technical limit

Purpose:
The pictures 4
Visual test:

By analogy w
made with th

For an exact 4
raster unit dia

NOTE8 Col
reproductions
which are knoy
this the test ch

NOTE9  The

ameter of (15 to 240) lines per inch (Ipi).

he halftone ISO-test chart 1 240 Ipi are produced. In continuous tone ISO-test chart-1 th
of 75 Ipi dependent on the 300 dots per inch (dpi) digital image setter used for preduction.

\5 and A6 serve to test the line reproduction.

ith the interpretation of the Siemens-stars in picture Al,"a rough examination s
e naked eye to determine the highest spatial frequencywhich is perceptible.

xamination an optical aid such as a magnifyingglass-6x could be used to examine
imeter regular lines can be recognized.

ur copying machines have a fixed angle of;scanning (normally horizontal or verticg
correspond to the angles of the copied pattern whose marked pattern structures are
vn in the printing area as Moiré-patterns\and which will be lower by an angle of 45°. Beg
hrt 1 contains pictures with two different angles.

line rasters diameter 80 lpi to 240 lpi can normally only be distinguished by using optig

such as a magnlifying glass.

bre is a

hall be

which

1). The
shown,
Quse of

al aids,

NOTE 10 In pjictures A5 and A6 the one(with the greatest Ipi for which the lines and spaces can be distinguished
is a measure of{the copier resolution.
NOTE 11 Itis|possible that defects in copies made with the test patterns A5 and A6 for areas with greater than

60 lpi are not i

portant.

It is recommepded to rotate and move the test patterns A5 and A6 to different locations on the iy

platen asitc

4.10.2 Test (

uncover/additional reproduction defects.

hatt 2 (chromatic test chart: CMYN colours)

naging

Picture B1:

The content of this picture can be chosen by the manufacturer of the ISO-test charts. This content
should include the 14 CIE-test colours plus Ny and white W; and a 16-step grey scale. In the DIN 33866
series a flower image was chosen in test chart 2 and 14 CIE-test colours in ISO-test chart 4. The purpose
of the flower image is described here as an example.

NOTE1  Picture B1 is identical to picture D1 of test chart 4.
Picture B1: Flower image, 14 CIE-test colours plus black N, and white W,, and 16-step grey scale
Content:

The flower image of the chromatic test chart represents the colours which are found in nature against
a neutral grey background. This serves to judge the true reproduction of these colours. Furthermore,

16 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=90820930774d8c8fd2ff18ceef79872f

ISO/IEC 15775:2022(E)

the colours gold and silver have been included in the picture as metallic balls. The additional CIE-test
colours plus black Ny and white W;, and 16-step grey scale may help to judge the fidelity of reproduction
(see 4.3.5).

Purpose:

Picture B1 serves to compare colour fidelity of the test chart and its reproduction. The neutral grey
background helps to recognize colour shifts. The mainly neutral grey background has various shadows.

NOTE 2  The test chart is not for judgement of individual preference colours and body tones, which can be
judged differently in different countries.

e information

Clear [immediately conspicuous) differences between the original and the reproductfon should be

Pictune B2: radial gratings (Siemens-stars) W-C, W-M, W-Y, W-N and W-Z
Content:

Radial|gratings (Siemens-stars) in the combinations W-C, W-M, W-Y, W-N and W-Z with[marked rings
of (6, 10 and 20) mm in diameter.

Purpagse:

Picturg B2 serves for the judgement of resolution.{Fhe rings with a diameter of (6, 10 and [20) mm serve
as guidle.

Visual test:

In a rqugh test, a yes or no decision shall be made if the diameter of the blurred ared in the radial
grating on the reproduction does notexceed the chosen ring size in all directions (yes or ho decision).

For a (letailed test the greatestidiameter of the blurred area should be examined with pn optical aid
such ap a magnifying glass-6x:

The rings with a diametertof (6, 10 and 20) mm should be used as guidance.

NOTE4 In some cases‘the inner area of the 6 mm ring cannot be evaluated. The blurred area) of the original
can be |arger compated to the inner area of the 6 mm ring.

NOTEY Thelewest resolution is usually the one for the radial grating W-Y due to the low coptrast between
white gnd yellow.

Pictune B3: 14 CIE-test colours, black Ng and white W,, 16 equidistant grey steps |

NOTE 6  Picture B3 is identical to picture D3 of test chart 4.

Content:

In the upper two rows the picture contains 14 CIE-test colours according to CIE 13.3 and black N, and
white W, in the lower row the picture contains 16 equidistant grey steps.

In the upper rows, the colours and grey steps are right adjacent, in the lower ones the colours and grey
steps are separated by the grey background.

For the sphere and medium picture content a medium grey with a lightness L* = 50 * 2 was chosen for
both fields (according to ISO 13655 a reflectance factor of 0,2 and respectively a luminance reflectance
of Y = 20).
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Purpose:
Picture B3 serves for the judgement of colour fidelity of the reproduction.
Visual test:

Clear (immediately conspicuous) differences of the 14 colours between the test chart and the
reproduction are being judged (yes or no decision). Should this not be the case, the number of
distinguishable steps should be stated.

Clear (immediately conspicuous) differences of the 16 grey colours between the test chart and
the reproduction are being judged (yes or no decision). Should this not be the case, the number of
distinguishable-steps-should-be-stated-

NOTE 7 Thel test colours reproduced in the test chart show small colour differences compared. to the test
colours definefl in CIE 13.3. This fact can be ignored for the visual judgement as here the colour difference
between the o1figinal and a copy is assessed.

Picture B4: 16 visual equidistant steps with the colours W-C, W-M, W-Y and W=N
Content:

The picture cpntains four rows with 16 colour steps each, using the coloufs)C, M, Y and N, startirlg with
white and the hexadecimal coding zero up to the colour with the hexadécimal coding F.

Purpose:
Picture B4 sefves for the judgement of different colour steps.
Visual test:

For each of thle four colours it should be examined vistually, whether all 16 colour steps of the rows are
different (yes|or no decision). Should this not be the case, the number of distinguishable steps shquld be
stated.

NOTE 8  Forla reproduction of photographic pictures the differentiation of as many of the 16 colour dteps as
possible of the individual colours is desired.

NOTE9 Inthe W-Yrow of the test chart)2 not all of the 16-steps can be distinguished by testing persojs.
Picture B5: script and Landoltsrings in four sizes
Content:

The picture cpntains (in/four groups with the relative sizes 10, 8, 6 and 4) 32 black characterq and 8
Landolt-rings|in the eolours N, C, M and Y in each group.

Purpose:

Picture B5 serves for testing of reproduction by recognition of characters depending on their size and
colour.

Visual test:

Each vertical line in every individual group should be judged if the frequency of recognition for the
letters, Landolt-ring respectively is more than 50 % (see 5.2.3).

NOTE 10 For the decreasing relative sizes 10, 8, 6 and 4 the recognition is more difficult. It is possible that the
Landolt-ring Y with size 10 of the original test chart is being recognized by some testers.

Picture B6 and B7: Landolt-rings W-C, W-M, W-Y and W-N

Content:
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The pictures contain a block with six lines and eight Landolt-rings each for each of the four colours C,
M, Y and N. For the Landolt-rings and the background different colour steps of the 16 colour steps of the
corresponding colours in picture B4 have been selected in each case. They differ by one, respectively
two, colour steps in the blocks W-C, W-M and W-N and by two, respectively four, colour steps in the
block W-Y.

NOTE 11 The value of the colour steps of the Landolt-rings and the background corresponds to the hexadecimal
value in picture B4.

Purpose:

Pictures B6 and B7 shall also allow a judgement of how the reproduction of characters on different

b k dad A | £l Yy £l L. 3 i £ ol 4 dilo b 1 d
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Visual test:

For tedts the recognition frequency of the Landolt-rings shall be judged accordirigito 5.2.3.

4.10.3] Test chart 3 (achromatic test chart: medium lightness contrast)
Picture C1: radial gratings (Siemens-stars) N-W, W-N, N-Z, W-Z
Content:

It confjains radial gratings (Siemens-stars) in the combination of N-W, W-N, N-Z, W-Z|with marked
rings (6, 10, 20 and 30) mm in diameter.

Purpgse:

It serves as a resolution test of colour copying machines. Differences can be found by comparison of the
test chlart with the reproduction of the pictures:

Visual test:

In a rqugh test, a yes or no decisioncshall be made if the diameter of the blurred areq in the radial
grating on the reproduction does not éxceed the chosen ring size in all directions (yes or ho decision).

For a dletailed test the greate§t,diameter of the blurred area should be examined with pn optical aid
such ap a magnifying glass: 6x.

The ripgs with a diametey of (6, 10, 20 and 30) mm should be used as guidance.

NOTE 1 In some €ases the inner area of the 6 mm ring cannot be evaluated. The blurred ared| of the original
can be |arger compared to the inner area of the 6 mm ring.

Picture C2-and C3: 5 or 16 visual equidistant L*grey steps

Content:

Picture C2 contains five visually equidistant grey steps between white and black in two rows. A black
N, and white W] is added. Picture C3 contains 16 equidistant grey steps also in two rows.

In the upper rows, the grey steps are adjacent, in the lower ones the grey steps are separated by the
grey background.

For the sphere and medium picture content a medium grey with a lightness L* = 50 * 2 was chosen for
both fields (according to ISO 13655 a reflectance factor of 0,2 and respectively a luminance reflectance
of Y =20).

On the upper rows the lightness L* of the CIELAB-colour system is stated above the individual grey
steps. The grey steps of halftone ISO-test chart 1 are produced within the photographical process only
from the colour black, and not from the four process colours CMYN because for the test chart the colour
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black cannot be produced with sufficient accuracy from these colours. The grey steps of the continuous
[SO-test chart 3 are produced by three process colours CMY of the photographic process.

NOTE 2  The theoretical values L* = 0 and L* = 100 for black N, and white W, cannot be reached because
there are no completely absorbing or reflecting surfaces. For black (N) and white (W) in the 5- and 16-step grey
series the lightness values are described as L*y and L*;. In the halftone ISO-test chart 3 they are approximately
18 and 96 respectively. In the continuous tone ISO-test charts they are approximately 7 and 91 respectively.
The mentioned numbers between 0,00 and 1,00 in the respective rows describe the relative lightness I * . j.¢ive
between black and white for the relevant grey steps.

NOTE3 I results of the CIELAB lightness L*:

* .
relative

[ *relative = (L* =L /[ (L¥g=L%) (2)

Picture C3 shoyvs the hexadecimal values above the individual grey steps of the lower rows.

NOTE4 In printing technology, where paper white is taken as basis and the amount of black'is descriljed, the
grey scale begins with white and the hexadecimal coding 0 and ends with black and the hexadecimal coding F.

Purpose:

The reproducfion of pictures C2 respectively C3 are useful in deciding whether the device is cappble of
distinguishing the upper rows. If some greys of the upper rows look equal'and cannot be separatgd then
the lower rows are intended for an optional measurement.

NOTES5  For|many fields of application a distinction in five grey stéps is sufficient, while a distinctign of as
many of the 16|grey steps as possible is desired for the reproductionjef/photographic pictures. The humah being
is capable of diptinguishing about 200 grey steps between white and.black positioned side by side.
Visual test:

It shall be judiged how many of the five (picture GZ2)respectively 16 grey steps (picture C3) fan be
distinguished on the reproduction in the upper row:

Picture C4: Landolt-rings N-W
Content:

The picture cpntains six lines with eight Landolt-rings each. For the Landolt-rings and the background
(surround) different grey steps ef'the 16 grey steps of picture C3 have been selected.

NOTE 6  The| values of the gtey steps of the Landolt-rings and background correspond to the hexadecimal
coding definitipn in picture3:

Purpose:

The picture C¢# allows a judgement concerning the reproduction in light, medium grey and darkareas.
The differencgssbétween ring and background are in this area and in the upper three rows it is one grey
step. In the lower three rows it is two grey steps.

Visual test:

The identification frequency of the Landolt-rings shall be judged by 5.2.3.
Pictures C5 and C6: different line raster diameter under 45° and 90°
Content:

The pictures contain line-elements with an angle of 45° (picture C5) respectively 90° (picture C6) and
raster with diameter of (15 to 240) Ipi.

NOTE 7 In the halftone ISO-test chart 3 240 Ipi are produced. In continuous tone ISO-test chart 3 there is a
technical limit of 75 Ipi dependent on the 300 dpi digital image setter used for production.
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Purpose:
The pictures C5 and C6 serve to test the line reproduction.
Visual test:

By analogy with the interpretation of the Siemens-stars in picture C1, a rough examination shall be
made with the naked eye to determine the highest spatial frequency which is perceptible.

For an exact examination an optical aid such as a magnifying glass-6x could be used to examine for
which raster unit diameter regular lines can be recognized.

NOTE 8___Colour copying machines have a fixed angle of scanning (normally horizontal or vertical). The
reprodjictions correspond to the angles of the copied pattern whose marked pattern structufes are shown,
which are known in the printing area as Moiré-patterns and which will be lower by an angle|of #5°. Because of
this th¢ test chart 1 contains pictures with two different angles.

NOTE9 The line rasters diameter 80 lpi to 240 Ipi can normally only be distinguished by usipg optical aids,
such ada magnifying glass.

NOTE 10 In pictures C5 and C6 the one with the greatest Ipi for which the linés and spaces can b¢ distinguished
is a mepsure of the copier resolution.

NOTE 11 Itis possible that defects in copies made with the test pattetns’C5 und C6 for areas with greater than
60 lpi dre not important.

It is recommended to rotate and move the test patterns C5and C6 to different locations on the imaging
platen|as it can uncover additional reproduction defects.

4.10.4 Test chart 4 (chromatic test chart: OLVN<golours)

Picturg D1: the content of this picture can béichosen by the manufacturer of the ISO-teqt charts. This
conterft should include the 14 CIE-test colours plus black N and white W, and a 16-step|grey scale. In
the DIN 33866 series a flower image was ¢hosen in test chart 2 and 14 CIE-test colours in [SO-test chart
4. The[purpose of the flower image is described here as an example.

NOTE 1 Picture D1 is identical te_picture B1 of test chart 2.
Pictune D1: flower image, 14 CIE-test colours plus black N, and white W, and 16-stgp grey scale
Content:

The flpwer image_af the chromatic test chart represents especially the colours which| are found in
naturg against ajieutral grey background. This serves to judge the true reproduction of fhese colours.
Furthdrmore, (the colours gold and silver have been included in the picture as metallic balls. The
addit?nal EIE-test colours plus black N, and white W;, and the 16-step grey scale may help to judge the

fidelity af reproduction (see 4.3.5).

Purpose:

Picture D1 serves to compare colour fidelity of the test chart and its reproduction. The neutral grey
background helps to recognize colour shifts. The mainly neutral grey background has various shadows.

NOTE 2  The test chart is not for judgement of individual preference colours and body tones, which can be
judged differently in different countries.

NOTE 3  An optional radial grating (Siemens-star N-W) used in ISO-test chart 4 helps to obtain information on
pixel image resolution.

Visual test:

Clear (immediately conspicuous) differences between the original and the reproduction should be
judged.
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Picture D2: r

Content:

adial gratings (Siemens-stars) W-0, W-L, W-V, W-N and W-Z

It contains radial gratings (Siemens-stars) in the combinations W-0, W-L, W-V, W-N and W-Z with

marked rings

Purpose:

of (6, 10 and 20) mm in diameter.

Picture D2 serves for the judgement of resolution. The rings with a diameter of (6, 10 and 20) mm serve

as guide.

Visual test:

In a rough te
grating on thg

For a detaile(
such as a mag

The rings wit

NOTE4 Ins
can be larger c

Picture D3: 1
NOTE 5
Content:

In the upper t
white W, in t

In the upper 1
steps are sep4

For the spher
both fields (aq
of Y =20).

Purpose:
Picture D3 se

Visual test:

5t, a yes or no decision shall be made if the diameter of the blurred area in(thé
reproduction does not exceed the chosen ring size in all directions (yes or npdeci

test the greatest diameter of the blurred area should be examined with an opti
nifying glass-6x.

h a diameter of (6, 10 and 20) mm should be used as guidance.

pme cases the inner area of the 6 mm ring cannot be evaluated.(The blurred area of the ¢
bmpared to the inner area of the 6 mm ring.

4 CIE-test colours, black Ny and white W, 16 equidistant grey steps

Picure D3 is identical to picture B3 of test chart 2.

wo rows the picture contains 14 CIE-testcolours according to CIE 13.3 and black
he lower row the picture contains 16 gquidistant grey steps.

ows, the colours and grey steps are right adjacent, in the lower ones the colours an
rated by the grey background,

b and medium picture content a medium grey with a lightness L* = 50 + 2 was cho
cording to ISO 13655 a'reflectance factor of 0,2 and respectively a luminance refle

"ves for the judgement of colour fidelity of the reproduction.

radial
bion).

cal aid

riginal

IV, and

d grey

sen for
ctance

Clear (imme(

reproductionLa

liately consplcuous) dlfferences of the 14 colours between the test chart a

distinguishable steps should be stated 7

Clear (immediately conspicuous) differences of the 16 grey colours between the test chart and
the reproduction are being judged (yes or no decision). Should this not be the case, the number of
distinguishable steps should be stated.

NOTE 6  The test colours reproduced in the test chart show small colour differences compared to the test
colours defined in CIE 13.3. This fact can be ignored for the visual judgement as here the colour difference
between the original and the copy is assessed.

Picture D4: 16 visual equidistant steps with the colours W-0, W-L, W-V and W-N

Content:
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The picture contains three rows with 16 colour steps each, using the colours O, L, Vand N, starting with
white and the hexadecimal coding zero up to the colour with the hexadecimal coding F.

Purpose:

Picture D4 serves for the judgement of different colour steps.

Visual test:

For each of the four colours it should be examined visually, whether all 16 colour steps of the rows are
different (yes or no decision). Should this not be the case, the number of distinguishable steps should be

stated

NOTE

For a reproduction of photographic pictures the differentiation of as many of the 16

possible of the individual colours is desired.

Picture D5: script and Landolt-rings in four sizes

Conte

The pi
Lando

nt:

cture contains (in four groups with the relative sizes 10, 8, 6 and)4) 32 black cha
t-rings in the colours N, 0, L, and V and in each group.

Purpagse:

Pictur
colour]

e D5 serves for testing of reproduction by recognition(f characters depending on

Visual test:

Each vertical line in every individual group sheuld be judged if the frequency of recog
letters, Landolt-ring respectively is more than:50 % (see 5.2.3).

NOTE § For the decreasing relative sizes 1078, 6 and 4 the recognition is more difficult.

Pictune D6 and D7: Landolt-rings W=0, W-L, W-V and W-N

Conte

The pi
L, Va

nt:

ctures contain a block with six lines and eight Landolt-rings each for each of the f]

corresponding colours in/picture D4 have been selected in each case. They differ by ong
two, colour steps insthe’blocks W-0, W-L, W-V and W-N.

NOTE

colour steps as

racters and 8

their size and

nition for the

bur colours O,

d N. For the Landolt-rings and the background different colour steps of the 16 coloyir steps of the

, respectively

The yaltie of the colour steps of the Landolt-rings and the background corresponds to the hexadecimal
value if picture.b4.

Purpagse:

Pictures D6 and D7 shall also allow a judgement of how the reproduction of characters on different
backgrounds depends on the difference of the chromatic steps of characters and the background.

Visual test:

For tests the recognition frequency of the Landolt-rings shall be judged according to 5.2.3.
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5 Tests

5.1 General

The tests according to this document shall be made on a set of two copies of one achromatic and one
chromatic ISO-test chart with a reproduction scale of 1:1. These copies shall be made from the test
charts 1, 2, 3 and 4 in series by unchanged adjustments of the colour copying machine.

One achromatic test chart (1 or 3) and one chromatic (2 or 4) either both halftone type or continuous
tone type shall be used.

Operating conditions such as media and attachments (paper; colour inks) given by indjvidual
manufactureqs of colour copying machines shall be met. The copies shall be tested immediately after
production. Tvo procedures are available for testing:

— visual tegt, if necessary, with optical aid such as a magnifying glass-6x;
— colourimegtric specification (for interpretation see Annex G).

For the summiary of the results, the forms in Annexes A, B, C and D shall be used'for the visual evajuation
of the reprodiiction of the test charts 1 to 4. The pictures of these test charts.are numbered A1l -[A6, B1
- B7, etc. and gssigned to the individual pictures of the test charts (see 4.10))

Annexes E anfl F shall be used for writing down text and codes of theframe area of [SO-test chafts and
for visual tests of line, 5-step grey scale, and scale factor reproduetion (see 4.9).

5.2 Visualftest

5.2.1 General

The visual tept has been already described in 4.9%and 4.10 in conjunction with the definition|of the
individual pictures on the test charts.

5.2.2 Testing conditions
The following conditions shall be met.when testing:
— viewing donditions P2 for practical appraisal of prints in ISO 3664 shall be used;

— observation of the white backing material, such as five pieces or more of the same substrate, onfwhich
the colout image is printed, shall be used. When other backing materials are used, the specif]cation
of the maferial shall‘be reported together with the presentation of the results of measuremejnts.

The testing p¢rsofis)shall have normal colour vision and visual acuity:.

Test “Measuré-eslourrision-and-visualacuity-usingany-ofavailable-standard-tests——

— For testing normal colour vision the colour vision deficiencies may be tested (for example, with an
“Anomaloscop” according to DIN 6160 or equivalent).

— The visual acuity (also with seeing aid) shall be checked (for example according to DIN 58220-5 or
equivalent).

5.2.3 Recognition frequency for use of Landolt-rings

The eight rings of the Landolt-ring groups in the different pictures represent the different orientations
of the Landolt- rings according to ISO 8596. Test criteria for the visual evaluation of each group is the
recognition frequency of the Landolt- rings.

The recognition frequency of at least 5 of 8 rings is above 50 %.
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5.3 Colourimetric specification

5.3.1 General

A colourimetric specification includes data for (see Annex G):
— regularity g%

— lightness gamut f*;

— mean lightness difference AL* ;

1 da Ll ALK
— Infamrcorour OHIerence oL Jp o
),

— mean colour reproduction index R*, ..

5.3.2 | Colourimeter

The cqlourimeter shall permit the determination of the CIELAB colourimetric paramdters L% a* b*
(or of the colourimetric tristimulus values X, Y and Z) according to ISO(13655 for the CIE-2°- standard
obseryer, the illuminant D50 as default, D65, F11 and A as optional,<ahd the CIE-standprd geometry
45°/0°

NOTE Currently most of the office equipment manufactures adopted illuminant D50. Colourimetric result
betwegn D50 and D65 is below AE*,;, of one which is below the yisual threshold.

5.3.3 | Calculation method

The callculation methods of CIEXYZ and CIELAB aredescribed in ISO 13655.

5.3.4 | Measurements

Measulrement condition M1 specified in ISO 13655 shall be used. Measurement condition M2 and
M3 spgcified in ISO 13655 are optional. When another measurement condition other than default is
used, the measurement conditionshall be reported together with the presentation of fthe results of
measurements.

Whitebacking material, sueh as five pieces or more of the same substrate, on which the cplour image is
printefl, 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.

On the copy and<the test chart the lightness L* of the five achromatic test colours of pictufes A2 (or C2)
and thle 14 chromatic CIE-test colours of picture B6 (or D6) as well as the chromaticnegs a* and b* of
these ¢olour'surfaces shall be measured.

It is rdcomimended to measure both the ISO-test chart and the copy with the same instrument. A PS-
file (or equivalent) (see Table G.2) can be used to include the measured data by any editor. Any PS-
interpreter (or equivalent) will produce a formatted table similar to Table G.2.

NOTE Measured data of other colour series can be used to get similar tables shown in Annex H for all colour
series of the DIN-test charts.

5.3.5 Evaluation

According to Annex G for each colourimetric parameter the procedures for calculation resulting from
the colourimetric measurement data are described together with an example.
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6 Testreport

The test report shall contain at least the following:

— statement of the colour copying machine model;

— selected copying mode and/or specification of the selected adjustment;

WARNING — Results with monochrome test pattern may depend on colour copier mode of
operation or setting, for example whether auto text, auto black and white mode, or full colour
mode is chosen.

— descriptinn of copying paper used;

— descriptipn of other materials used;
— testing method;

— four formis filled out for the visual interpretation of the reproduction of test charts 1, 2, 3 and 4 for
colour copying machines according to this document (Annexes A or C and E, and B or D and g);

— the normpl colour visual acuity and normal visual acuity of the testing\pefsons according tp 5.2.2
shall be stated.
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Annex A
(normative)

Form A

Form A serves as the visual interpretation of the ISO-test chart 1 reproduction for colour copying
machines according to this document. The reproduction of this form is allowed.

Test of the radial grating according to picture Al

N-W-radial grating: Is the resolution diameter < 6 mm? Yds/No
Test with magnifying glass (e.g. 6x) resolution didmeter: .......}..... mm
W-N-radial grating: Is the resolution diameter < 6 mm? Yds/No
Test with magnifying glass (e.g. 6x) resolutiety diameter: ....... ...mm
N-Zjradial grating: Is the resolution diameter < 6 mm? Yes/No
Test with magnifying glass (e.g. 6x) resolution diameter: .......| ...mm
W-4-radial grating: Is the resolution diameter < 6 mm? Yds/No
Test with magnifying glass (e.g. 6x) resolution diameter: .......}..... mm

Test of 5 visual equidistant L* -grey steps according to picture A2

Are the 5-steps on the upper rows distinguishable? Yds/No
If Ng: How many steps can be distinguished? of the given 5 steps: ........| Steps
Test of 16 visual equidistant L* -grey steps according to picture A3

Are the steps on the upper rows distinguishable? Yes/No
If Ng: How many steps can be distinguished? of the given 16 steps: .....|Steps

Test of the Landolt-rings N-W according to pictiire A4
Is thle recognition frequency of the Landolt-rings’> 50% (5 of 8 at least)?
background — ring

0—1 Yds/No
7—8 Yds/No
E—F Yds/No
2—0 Yds/No
8—6 Yds/No
F—D Yds/No
Test of the line screen under 45° according to picture A5
Can qually spaced.lines be seen?
Visual testing: for lines from (15 to 60) Ipi Yds/No
Test with a magnifying glass (e.g. 6x): - from 15 Ipi: tq e Ipi
Test of the line screen under 90° according to picture A6
Can equally spaced Iines be seen?
Visual testing: for lines from (15 to 60) Ipi Yes/No
Test with a magnifying glass (e.g. 6x): - from 15 Ipi: [ Ko SN Ipi
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Annex B
(normative)

Form B

Form B serves as the visual interpretation of the ISO-test chart 2 reproduction for colour copying
machines according to this document. The reproduction of this form is allowed.

Test of the (lllower) image according to picture B1

Are there cleg
Subjective re}

r (immediately conspicuous) differences between reproduction and test chart? Yes/No
narks about the colour reproduction of the (flower) image, the CIE-test colours and the 16 grey steps

Test of the r¢

Visual testing
Test with ma

Test of the 1
Are clear (im
If Yes: How m

Test of 16 vi
Are the steps
If No: How m

Test of 16 vi
W-C White—

W-M White—
W-Y White—

W-N White—

Test of chard

Is the recogni
Reld
10
8
6
4

Test of the r¢

esolution in the radial gratings W-C, W-M, W-Y, W-N and W-Z according to/picture B2
w-c W-M w-Y W-N wW-Z

Is the resolution diameter < 6 mm? Yes/No Yes/No Yes/No,.'\Yes/No Yes/No
bnifying glass: Resolution diameter ... mm ... mm ... mm........ mm ... mm
i CIE-test colours according to picture B3
mediately conspicuous) differences recognized between reproduction and test chart? Yes/No
any colours have clear differences? of the given 14 colours: ........... Colourg
sual equidistant L* -grey steps according to picture B3
on the upper rows distinguishable? Yes/No

iny steps can be distinguished  of the given 16 stepsi\....... Steps

bual equidistant steps of the colour rowsW-C, W<M, W-Y and W-N according to picture B4

Cyanblue: Are all steps distinguishable? Yes/No
If No: How many steps can bedistinguished? of the given 16 steps: ............. Steps

-Magentared:Are all steps distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps: ............. Steps

Yellow: Are all steps distinguishable? Yes/No
If No: How many. steps can be distinguished? of the given 16 steps: ............. Steps

Black: Are all steps distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps: ............. Steps

cters and Landolt-rings.in four sizes according to picture B5

tion frequency >50%.for letters (17 from 32 at least) and for Landolt-rings (min. 5 of 8)?

tive size Letters Rings N Rings C Rings M RingsY
Yes/No Yes/No Yes/No Yes/No Yes/No
Yes/No Yes/No Yes/No Yes/No Yes/No
Yes/No Yes/No Yes/No Yes/No Yes/No
Yes/No Yes/No Yes/No Yes/No Yes/No

Is the recogni

Colour rowsW-C
background — ring

i in-0-0fQ ot laact)?
Hen—ﬁﬁeq-u-eneyue-ﬁt-he-baﬁdel-t—pwsg%-@n T -+

Colour rows W-M Colour rows W-Y
background — ring background — ring

Colour rows W-N
background — ring

coghition frequency of the Landolt-rings W-C, W-M, W-Y and W-N according to pictures B6 anri B7

0 — 1Yes/No 0 — 1 Yes/No 0 — 2 Yes/No 0 —1Yes/No
7 — 8 Yes/No 7 — 8 Yes/No 6 — 8 Yes/No 7 — 8 Yes/No
E — F Yes/No E — F Yes/No D — F Yes/No E — F Yes/No
2—0Yes/No 2 —0Yes/No 4 —0Yes/No 2 —0Yes/No
8 — 6 Yes/No 8 — 6 Yes/No 9 — 5 Yes/No 8 — 6 Yes/No
F — D Yes/No F—D Yes/No F — B Yes/No F — D Yes/No
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Annex C
(normative)

Form C

Form C serves as the visual interpretation of the ISO-test chart 3 reproduction for colour copying
machines according to this document. The reproduction of this form is allowed.

Test of the radial grating according to picture C1

V-W-radial grating: Is the resolution diameter < 6 mm? Yes/No
Test with magnifying glass (e.g. 6x) resolution/diameter: |........... mm

J/-N-radial grating: Is the resolution diameter < 6 mm? Yes/No
Test with magnifying glass (e.g. 6x) resolltion diameter: |........... mm

N-Z-radial grating: Is the resolution diameter < 6 mm? Yes/No
Test with magnifying glass (e.g. 6x) résolution diameter:|........... mm

JW-Z-radial grating: Is the resolution diameter < 6 mm? Yes/No
Test with magnifying glass (e.g. 6x) resolution diameter: |........... mm

Test of 5 visual equidistant L* -grey steps according to picture C2
\re the 5-steps on the upper rows distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 5 steps:

Test of 16 visual equidistant L* -grey steps according to picture C3
Are the steps on the upper rows distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps{ ....... Steps

Test of the Landolt:rings N-W according to picture C4
Is the recognition frequéncy of the Landolt-rings > 50% (5 of 8 at least)?
background —ring

0—1 Yes/No
7—8 Yes/No
E—F Yes/No
2—0 Yes/No
8—6 Yes/No
F—D Yes/No

Test of the line screen under 45° according to picture C5
Can equally spaced lines be seen?

Visual testing: for lines from (15 to 60) lpi Yes/No

Test with a magnifying glass (e.g. 6x): - from 15 Ipi: Lo N Ipi

Test of the line screen under 90° according to picture C6
Can equally spaced lines be seen?

Visual testing: for lines from (15 to 60) Ipi Yes/No

Test with a magnifying glass (e.g. 6x): - from 15 lpi: o T Ipi
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Annex D
(normative)

Form D

Form D serves as the visual interpretation of the ISO-test chart 4 reproduction for colour copying
machines according to this document. The reproduction of this form is allowed.

Test of the (lllower) image according to picture D1
Are there cleqr (immediately conspicuous) differences between reproduction and test chart? Yes/No
Subjective refarks about the colour reproduction of the (flower) image, the CIE-test colours and the 16 grey/steps

Test of the r¢solution in the radial gratings W-0, W-L, W-Y, W-V and W-Z according to picture D2

w-0 Ww-L w-v WsN w-z
Visual testing Is the resolution diameter < 6 mm? Yes/No Yes/No Yes/No/~Yes/No Yes/No
Test with magnifying glass: Resolution diameter ... mm ... mm ... mm™= ... mm ... mm

Test of the 1t CIE-test colours according to picture D3

Are clear (immediately conspicuous) differences recognized between reproductioh and test chart? Yes/No

If Yes: How njany colours have clear differences? of the given 14 colours: ........... Colours
Test of 16 visual equidistant L* -grey steps according to picture D3

Are the stepsjon the upper rows distinguishable? Yes/No

If No: How mjny steps can be distinguished of the given 16 steps: ........... Steps

Test of 16 visual equidistant steps of the colour rowsW-0; W=L, W-V and W-N according to picture D4

W-0 White—Cyanblue: Are all steps distinguishable? Yes/No
If No: How many steps can be;distinguished? of the given 16 steps: ......c..... Steps
W-L White—Magentared:Are all steps distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps: ............ Steps
W-V White—{Yellow: Are all steps distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps: ........... Steps
W-N White—Black: Are all steps distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps: ......c..... Steps
Test of chardcters and Landolt-rings'in four sizes according to picture D5
Is the recognition frequency >50%for letters (17 from 32 at least) and for Landolt-rings (min. 5 of 8)?
Relgtive size Lietter's Rings N Rings O Rings L RingsV
10 Yes/No Yes/No Yes/No Yes/No Yes/No
8 Yes/No Yes/No Yes/No Yes/No Yes/No
6 Yes/No Yes/No Yes/No Yes/No Yes/No
4 Yes/No Yes/No Yes/No Yes/No Yes/No

Test of the r¢cognition frequency of the Landolt-rings W-0, W-L, W-V and W-N according to pictures D6 anfl D7
Is the recognition frequency of the Landolt-TNgs >50% (Mimn. 5 of 8 at [east)?
Colour rowsW-0 Colour rows W-L Colour rows W-V
background — ring background — ring background — ring

Colour rows W-N
background — ring

0—1Yes/No 0 —1Yes/No 0 — 2 Yes/No 0 —1Yes/No
7 — 8 Yes/No 7 — 8Yes/No 6 — 8 Yes/No 7 — 8 Yes/No
E — F Yes/No E —FYes/No D — F Yes/No E — F Yes/No
2 —0Yes/No 2 —0Yes/No 4 —0Yes/No 2 —0Yes/No
8 — 6 Yes/No 8 — 6 Yes/No 9 — 5Yes/No 8 — 6 Yes/No
F — D Yes/No F —D Yes/No F — B Yes/No F — D Yes/No
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Annex E
(normative)

Form E

Form E serves as the visual interpretation of achromatic [SO-test chart (1 or 3) reproduction for colour
copying machines according to this document. The reproduction of this form is allowed.

Pleas
Test
Test
ISO-1

e fill out or mark by (x):

est chart: e. g. Test chart 3 for colour devices according to ISO 15775 (write text from bottom of1SQ*test ch

ng “halftone (h)” test charts () or “continuous tone (c)” test charts ()
ng achromatic test chart (1 or 3):

ISO i
ISO-1
File-
Test

NO

ling
How
How
Are
If No
Test

NO

the
Are
If Ye
Indig
MarkK

Test
The

Ayr)
mm

N
m|
w
Test
Are d
If Ye
N
bg

Hentification: e.g. 19980615-10(1/3)
eference material:
hame:

of copying lines according to lines defining rectangles in the frame region:

[E 1 An ISO-reference test chartis in accordance with this document if there are atledst complete lines for th

many lines are on the ISO-test chart?
many lines of ISO-test chart are copied?
he four (inner thicker) lines of the inner rectangle fully copied?

of agreement of the four 5-step grey scales according to the,grey scales in the frame region:
[E 2 There are four 5-step grey scales near the four corners, of‘the frame region. In the test chart 1and 3 th
5-step grey scale in picture A2 and C2 respectively. The agréement can be additionally tested by measurem
here clearly seen differences between the four 5-step grey.Scales near the four corners?

ate if this grey scale is darker or lighter compared te_the average.

(write code from top right side)
(write code from bottom right side)
(write code from bottom left side)

6101/ gy Lt code from op rightsde) . g
e.g E2-(1/3)CS2198

rectangle. Therefore there are between (4 and 20) lines on an ISO-test chart,

of max. 20 lines: .... lines are g|
of given .... lines: .... lines are ¢
Yes/No

How many inner lines are fully copied? of given 4 lines: .... lines are cd

Yes/No
: Indicate the one grey scale in the corners which deyidtes most from the average of the four grey scales.

by (x) which grey scale (only one (x)) deviatés'most and if this grey scale is darker or lighter

top left @) if (x): Is this darkerq)) or lighter ()?

top right ) if (x): Is this darker () or lighter ()?

bottom left () if (x): Is thissdarker () or lighter ()?

bottom right () if (x): Is this.darker () or lighter ()?
of the scaling factors accordingto position marks in the frame region:
ifference of the position marks is'to be measured in x- and y-direction in mm of both the reference ISO-te
nd the copy (output 4x, and-4y,). The scaling factors in x- and y-direction shall be calculated by the ratios
nd rounding like the example, e. g. sx= 1,01 and sy = 0,98:

Sx =Axo / Axr Sy =Ayo [ Ayr
DTE 3 The ISO-reference difference of position marks is defined in PS -file (or equivalent) as 264 mm in x-d
Im in y-direction. To get high accuracy of the two scaling factors it is recommended to measure both the origi
th the same yuler.

b inner (thicker

ven
pied

pied

ey are equal to

bnt.

t chart (4xr and
ising 3 digits in

rection and 176
hal and the copy

of the shiftefthe colour lines compared to black according to the lines of inner rectangle of the franje:

n the test\chart colour lines (C, M, Y, O, L, V) belonging to the inner rectangles? Yes/No|
: (angwer only in that case the following questions)
DTE 4 The lines of the inner rectangle have a linewidth of 0,3 mm. A shift of more than half of this linewidt]

clearly seen.

Choo

se one of the two horizontal lines and mark bottom or top line by x :

bottom horizontal line () top horizontal line ()

Is there a clearly seen (20,2 mm) shift of a colour line (C, M, Y, O, L, V) compared to black line N ?

h (20,2 mm) can

CYes/No M Yes/No Y Yes/No 0 Yes/No L Yes/No VYes/No
If Yes: 0,. mm 0,, mm 0,. mm 0,, mm 0,. mm 0,, mm
Choose one of the two vertical lines and mark left or right line by x:
left vertical line () right vertical line ()
[s there a clearly seen (20,2 mm) shift of a colour line (C, M, Y, O, L, V) compared to the black line N?
CYes/No M Yes/No Y Yes/No 0 Yes/No L Yes/No VYes/No
If Yes: 0,. mm 0, Mm 0,. mm 0,, mm 0,. mm 0,, mm
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Annex F
(normative)

Form F

Form F serves as the visual interpretation of chromatic ISO-test chart (2 or 4) reproduction for colour
copying machines according to this document. The reproduction of this form is allowed.

Please fill out pr mark by (x) :

Testing “halfjone (h)” test charts () or “continuous tone (c)” test charts ()

Testing achrqmatic test chart (2 or 4):

[SO-test chartye. g. Test chart 3 for colour devices according to ISO 15775 (write text from bottom of ISO-test ¢hart)

ISO identificatjon: e.g.19980615-10(1/3) (write code from top right side) ...
[SO-reference jmaterial: e.g. r(h/c)adra-10(1/3) (write code from bottom right side) .
File-name: e.g. E2-(1/3)CS2198 (write code from bottom left side) ......fipecennnns
Test of copying lines according to lines defining rectangles in the frame region:
NOTE 1 An I§O-reference test chart is in accordance with this document if there are at least complete lines for the inner (thicker
line) rectang]e. Therefore there are between (4 and 20) lines on an ISO-test chart.

How many lings are on the ISO-test chart? of max=20 lines: ... lines are given
How many lings of ISO-test chart are copied? of given ... lines: .... lines are copied
Are the four (ipner thicker) lines of the inner rectangle fully copied? Yes/No

If No: How mafy inner lines are fully copied? of given 4 lines: .... lines are copied

Test of agreement of the four 5-step grey scales according to the grey secales’in the frame region:
NOTE 2 Theile are four 5-step grey scales near the four corners of the frame region. In the test chart 1and 3 they are equal to
the 5-step grpy scale in picture A2 and C2 respectively. The agreement.cah be additionally tested by measurement.

Are there cleafly seen differences between the four 5-step grey scales near the four corners? Yes/No

If Yes: Indicatg the one grey scale in the corners which deviates most4rom the average of the four grey scales.

Indicate if this|grey scale is darker or lighter compared to the average.

Mark by (x) which grey scale (only one ( x)) deviates most and'if this grey scale is darker or lighter

top left (@) if (x): Is this darker () or lightér ()?
top fight 0 if (x): Is this darker () or lighter ()?
bottpm left () if (x): Is this darker ( }.or'lighter ()?
bottpm right () if (x): Is this darker() or lighter ()?

Test of the scaling factors according to position‘marks in the frame region:

The differencq of the position marks is to belméasured in x- and y-direction in mm of both the reference ISO-test chart (4x- and

Ayr) and the c¢py (output Ax, and Ayo). Thé scaling factors in x- and y-direction shall be calculated by the ratios using 3 djgits in

mm and rounding like the example, e. g-sx= 1,01 and sy = 0,98:

Sx = Qxo / Axr Sy =4y / Ayr
NOTE 3 The ISO-reference difference of position marks is defined in PS -file (or equivalent) as 264 mm in x-direction apd 176
mm in y-difection. To get high.accuracy of the two scaling factors it is recommended to measure both the original and the copy
with the sajne ruler.

Test of the shiift of the colour lines compared to black according to the lines of inner rectangle of the frame:

Are on the tesf chart colouf lines (C, M, Y, O, L, V) belonging to the inner rectangles? Yes/No

If Yes: (answef only inythat case the following questions)

NOTE 4 Thg linés of the inner rectangle have a linewidth of 0,3 mm. A shift of more than half of this linewidth (20,2 mjm) can
be clearly skeen

Choose one of the two horizontal lines and mark bottom or top line by x :

bottom horizontal line () top horizontal line ()
Is there a clearly seen (20,2 mm) shift of a colour line (C, M, Y, O, L, V) compared to black line N ?
CYes/No M Yes/No YYes/No 0 Yes/No L Yes/No VYes/No
If Yes: 0,. mm 0,. mm 0,, mm 0,. mm 0,, mm 0,. mm
Choose one of the two vertical lines and mark left or right line by x:
left vertical line () right vertical line ()
Is there a clearly seen (20,2 mm) shift of a colour line (C, M, Y, O, L, V) compared to the black line N?
CYes/No M Yes/No YYes/No 0 Yes/No L Yes/No VYes/No
If Yes: 0,. mm 0,. Mm 0,. mm 0,, mm 0,, mm 0,, mm
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Annex G
(informative)

Colourimetric specification

G.1 General

This apnex provides guidance for the colourimetric specification of the ISO-test chant

reprod

G.2 Grey scale according to picture A2 (or C2): regularity g*

The vipual lightness difference between adjacent grey steps in picture A2 (or C2) of the te

3) are

the grey steps on the copies. The differences of these lightness steps\are specified by the
describes the regularity of the lightness reproduction.

Calcul

For th¢ specification of the regularity g* the CIELAB lightness L* of the five grey steps 1 to

L*¢4 to

NOTE 1
colour

Afterw

AL
AL
AL

AL

uction for colour copying machines according to this document.

equal (visually “equally” spaced grey steps). This does not normally occur for thg

ation G.2: regularity g*

L*¢s should be measured.

The grey step 1 is the copy of the black colour (N = “Noir”), the grey step 5 is the co
W = White). It follows from this:

— J* * — J*
1= Ly and L¥gs = Ly

(k3 = | L'k L3 |

(k4 5 L*Ks =L | = | L'xw — L¥ka |

fards the lightness differences{(AL*x ... AL*,) to the next lighter step are calculatef:
1= | L2 = L | = | gLk |
2 = | L3 = L'z ]

1, 2, 3 and 4

5t charts 1 (or
difference of
measure g*. It

5 on the copy

by of the white

(G.1)
(G.2)
(G.3)

(G.4)

The regutarity g*of the tightness scate s aefined by the quotient of the smatiestand gredtest lightness

difference (AL*;, respectively AL* ..) multiplied by a factor 100:

g*=100 x AL* ;. / AL* .« (G.5)
NOTE 2  Ideally the regularity has the value g* = 100. In the case where the two steps are identical the value is
g*=0.

EXAMPLE Regularity g*

AL*gy = | ¥y = L | = | Lo - Ly | = 16 = ALY

©150/1
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AL*¢y = | g3 - L¥p | = 16 = AL
AL*¢3 = | L¥gq - L*g3 | = 18 = AL* ¢
AL*y = | L5 = L¥kal = | L' = L'ka | = 16 = AL% 5,

* .
min

g*=100x AL*_. /AL*_ . =100 x (16 /18) = 89

G.3 Grey scale according to picture A2 (or C2): lightness gamut f*

Differences result in the lightness of black and white for the copy compared to the original. The lightness

gamut f* is spgcified with the lightness difference between white and black.
Calculation (.3: lightness gamut f*
The CIELAB-lightness L* of black (N) and white (W) in the test chart (V) and copy’(K) setve for
calculation offthe lightness gamut f*.
For the lightnpess gamut f* the following applies:

f*=100 (1w - L*kn) / (L*yw — L*yn) (G.6)
NOTE Ideglly, when white and black are reproduced on the copy with thie same lightness as in the tes}t chart,
the following vplues apply: L*;y, = 94 and L*;y = 10.

f*=100 (B*kw - L*kn) / (L*yw - L*yN) =100 (94-10) / (94 ¥10) =100
On devices f*|s normally smaller than 100.
EXAMPLE Lightness gamut f*

L1 = L'y = 24 L*xs = L*w = 90; L*yy = 10; L*yw = 94

f*=100 (L*w - L* xn )/ (L*yw - L* yx) =100 (90 -24) / (94-10) =79
G.4 Grey steps according to.picture A2 (or C2): mean lightness difference AL},
The five equldistant grey steps normally show various lightness differences in the copy apd the
test chart. Frpm this a mean lightness difference AL*, for the achromatic test charts 1 (or 3) fan be
calculated.
Calculation ¢.4: Mean lightness difference AL*

The CIELAB-I

ghtriess L* of the five grey steps of the test chart (V) and copy (K) serve for the calcyilation

of the mean

centered on the lightness gamut of the test chart to receive the centered lightness L*.

L*¢z =L

- 0'5 [ (L*KN - L*VN) - (L*VW - L*KW) ]

ightness difference AL* . The lightness L*; of the five grey steps of the copy shall be

(G.7)

The mean lightness difference AL* is calculated from the five lightness differences on the copy L*k,

and the test chart L*.

AL = 0,2 (| L*kz1 - Ly | + [ L%z = Lz | + oo+ | Lkz5 - L¥ys | ) (G.8)
NOTE1 Ideally the mean lightness difference has the value AL* , = 0.
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NOTE 2 A pure regular shift of the lightness of the copy compared to the test charts (L*;5 = 10 or 7, L*;y, =
94 or 91) has no influence visually and will not change the calculated mean lightness difference AL*, (compare
Table G.3).

EXAMPLE Mean lightness difference AL*

L*KN - L*VN = 24’ - 10 = 14

L* ]k =04 QN -4
VW 7 KW A
Centrdlization:

D71 = L1 = 0,5 [ (L = Lfyn) = (Lyw = Lkw)
L)y, =24-0,5 (14 - 4) = 19
LA}y, =40 - 0,5 (14 - 4) = 35
L#},5 =56 -0,5 (14 - 4) = 51
L}y, =74-0,5 (14 - 4) = 69
L*}ys =90 - 0,5 (14 - 4) = 85

Lightnless difference and mean lightness.difference:

ALYy = L7y - L*1=19-10=9
ALf, = L¥gzp - Ly, =35-31 74
ALf3 = L¥gz3 - L*y3 352-51=1
ALY, = [*gq A%, = 69 - 73 = -4

ALkS = L*KZS - L*VS = 85 - 94‘ = —9

AL*, =02 (| L*zq - Ly | + | Lz = Ly | + o+ | L¥gz5 - L¥ys | )

G.5 Test colours according to picture B6 (or D6): mean colour difference AE*,;, |,

The 14 test colours of a copy normally show different colour differences compared to the colours of the
test chart. These differences are characterized by the mean colour difference AE*,, .

Calculation G.5: mean colour difference AE*,;, .,

For the calculation of the mean colour difference AE*,, ., the CIELAB-lightness L* and the red-green
chromaticness a* and yellow-blue chromaticness b* of the 14 CIE-test colours of the test chart (V) and

copy (K) in picture B6 (or D6) are measured.

© ISO/IEC 2022 - All rights reserved 35


https://iecnorm.com/api/?name=90820930774d8c8fd2ff18ceef79872f

ISO/IEC 15775:2022(E)

From this the 14 special colour differences AE*,, ; (i = 1, 2, ..., 14) of copy and test chart are calculated
as follows.

AE*ab,i =[ (L% - Ly )2+ (a*ki - a*y; )2+ (b*ki = b*y; )2]1/2 (G9)

The special colour differences AE*,, ; are used to define the mean colour difference AE*, | :

AE*,pm = 0,0714 (AE%,, | + AE™, o + AEY 5+ o+ AE*p 14) (G.10)
NOTE Ideally the mean colour difference has the value AE*,, | = 0.
EXAMPLE Tllt IHICdIl LU‘lUul dlfrUl CIILC LA\E*d‘U,lll ib LdlLuldLUd lrl UIII LllC LUIUUI illlULl iL pdalrdiicicrs L a*b* Of
the test chart ([V) and copy (K) with 14 special colour differences AE*ab,i (i = 1, 2, ..., 14).
Table G.1 — Colourimetric parameters of CIE-test colours in ISO-test chart and thé copied test
chart
CIE Intended CIELAB data |Produced CIELAB data CIELAB differences CIELAB-
test CIE 13.3 of copied colours of test colours test cdlour
colour Original (V) Copy (K) Difference(K<V) differ¢nce
no, Iy axy b*, L* a*y b*y ALy DAy | Ab*g, ] S
1 61,45 17,53 11,74 60,71 | 18,50 9,50 -0,74 0,97 -2,24 2,55
2 60,69 0,08 28,92 58,84 | 3,24 23,57 -1,85 3,16 -5,35 6,48
3 62,02 | -20,58 | 4441 61,79 | -21,49 | 44,33 0,23 | -091 | -0,08 0,94
4 61,20 -33,16 17,07 62,06 |-3543 19,12 0,86 -2,27 2,05 3,18
5 62,40 -17,47 -8,55 61,70 | -15,02 | -16/62 -0,70 2,45 -2,07 3,28
6 61,51 -0,36 | -28,39 | 60,17 2,47 29,72 -1,34 2,83 -1,33 3,40
7 61,12 20,15 | -24,55 | 63,11 | 17,05 | -23,55 1,99 -3,10 1,00 3,82
8 62,77 2742 | -13,63 | 62,66 |2766 | -13,57 -0,11 0,24 0,06 0,27
9 39,92 58,74 2799 39,370 55,26 24,74 -0,55 -3,48 -3,25 4,79
10 81,26 -2,89 71,56 82,06 | -2,84 81,13 0,80 0,05 9,57 9,60
11 52,23 -42,42 13,60 53,43 |-44,12| 16,49 1,20 -1,70 2,89 3,56
12 30,57 1,41 -46,47 29,63 4,84 -42,36 -0,94 3,43 4,11 5,44
13 81),23 11,37 21,04 78,28 | 12,32 | 20,43 -1,95 0,95 -0,61 2,p5
14 4('),75 -13,80 24,23 41,47 | -12,47 | 24,78 0,72 1,33 0,55 1,61
Mean CIELAB colour difference: AE* , = 3,7
Table G.1 shoys the Lfa"b* data of intended and copied CIE-test colours and their CIELAB-differehces.

G.6 Mean eelourrepreductionindexR*

The copies of the five equidistant grey steps (pictures A2 and C2) and the 14 test colours (picture B6
and D6) indicate different colour differences compared to the corresponding steps of the test chart.
These differences are characterized by the mean colour reproduction index R*,, It considers the
mean lightness difference AL* (for the grey steps) as well as the mean test colour difference AE*,,

(for the chromatic colours).
Calculation G.6: mean colour reproduction index R*;,

The mean lightness difference AL* according to G.4 and the mean test colour difference AE*,,
according to G.5 serve for the calculation of the mean colour reproduction index.

R* .5 m = 100 - 4,6 (0,263 AL*, + 0,737 AE*,, ) (G.11)

ab,m
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NOTE1 Ideally the mean colour reproduction index has the value R*,, ;, = 100. It becomes smaller when
lightness and test colour differences grow.

EXAMPLE Mean colour reproduction index R*, .,

For the mean lightness difference AL*, according to the EXAMPLE in G.4 and for the mean test colour

difference AE*,, , according to example G.5 the following applies:

R* =100 -4,6 (0,263 AL*, + 0,737 AE*,;, )

ab,m ab,m
=100 - 4,6 (0,263 x 5,4 + 0,737 x 3,7) = 100 - (4,6 x 4,12 ) = 81 (G.12)
NOTE 7

G.7 Tables produced by PS-files (or equivalent)

Taple G.2 — L*a*b*-Example of this annex, compare data in Table GA.and EXAMPLE in G.3

Specificatitn according

~.

LAB* LAB*,, LAB*,, AE*

to thik annex
1 | 41,45 | 17,53 | 11,74 | 60,71 | 18,50 | 9,50 | 60,71 | 18,50 | 950" | 2,55
2 140,69 | 0,08 | 2892 | 58,84 | 3,24 | 23,57 | 58,84 | 3,24, 2357 | 6,48
3 | 42,02 | 20,58 | 4441 | 61,79 | 21,49 | 44,33 | 61,79 | 21,40 44,33 | 094
4 | 41,20 | 33,16 17,07 | 62,06 | -35.43 | 1912 | 62,06 35,43 | 19,12 | 318
5 | 42,40 | 1747 | -8,55 | 61,70 | 15,02 | -10,62 | 61,704 -15,02 | -10,62 | 3,28
6 | 41,51 | -0,36 | -28,39| 60,17 | 2,47 |-29,72 | 60,17 | 247 |-29,72| 341 |Regularity
7 | 4112 | 20,15 | -24,55 | 63,11 | 17,05 | -23,550263,11 | 17,05 | 23,55 | 3,82 |g*=88,9
8 | 42,77 | 2742 | 13,63 | 62,66 | 27,66 | 13,57 | 62,66 | 27,66 | 13,57 | 0,27
9 | 3992 | 58,74 | 2799 | 39,37 | 55,26} 24,74 | 39,37 | 55,26 | 24,74 | 4,79 |Lightness ghmut
10 | 41,26 | 2,89 | 71,56 | 82,06 | 2,84 | 81,13 | 82,06 | -2,84 | 81,13 | 9,60 |f*=78,6
11 | 42,23 [-42,42| 13,60 | 53,43 [\44.12 | 16,49 | 53,43 |-4412 | 16,49 | 3,56
12 | 30,57 | 141 |-4647| 29,63\ 4,84 |-42,36| 29,63 | 484 |-42,36| 544
13 | 40,23 | 11,37 | 21,04 h78,28 | 12,32 | 20,43 | 78,28 | 12,32 | 20,43 | 2,25 1("{21';;1‘;)'1‘:‘; difference
14 | 40,75 | 13,8 | 24,23)| 41,47 | 12,47 | 24,78 | 41,47 | 12,47 | 24,78 | 1,61 |AE*qpiag =B.7
15 | 10,00 | 0,01V0,01 | 24,00 | 0,00 | 0,00 | 24,00 | 0,00 | 0,00 | 14,00
16 | 44,00 | 0,060 0,01 | 90,00 | 0,00 | 0,00 | 90,00 | 0,00 | 0,00 | 4,00
17 | 10,00 [<0,01 | 0,01 | 24,00 | 0,00 | 0,00 | 19,00 | 0,00 | 0,00 | 9,00
18 | 41,007 0,01 | 0,01 | 40,00 | 0,00 | 0,00 | 35,00 | 0,00 | 0,00 | 4,00

19

Z,00 U, 0T U, 0T [PAv VAV U,00 U, 00 JL, 00 U, 00 U, 00 1,00

Mean lightness difference
(5 steps)

21 (94,00 0,01 | 0,01 |90,00| 0,00 | 0,00 | 8500/ 0,00 | 0,00 | 9,00 |AL*¢pap =54

20 | 73,00 | 0,01 | 0,01 | 74,00 | 0,00 | 0,00 | 69,00 | 0,00 | 0,00 | 4,00

Table G.3 — L*a*b*-Example with reference data in halftone and output data in continuous tone
technique

Specification according

. * * * *
1 LAB* ¢ LAB* LAB® 5 AE to this annex

10,00 | 0,00 | 0,00 | 7,00 | 0,00 | 0,00 7,00 | 0,00 0,00 | 3,00
15,60 | 0,00 | 0,00 | 12,60 | 0,00 | 0,00 | 12,60 | 0,00 | 0,00 | 3,00
21,20 | 0,00 | 0,00 | 18,20 | 0,00 | 0,00 | 18,20 | 0,00 | 0,00 | 3,00
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Table G.3 (continued)

Specification according

7 * * * *
1 LAB* ¢ LAB* ;¢ LAB® 5 AE to this annex

4 | 26,80 0,00/ 0,00|2380]000|0,00]2380/|0,00]0,00] 3,00

5 |32,40| 0,00 | 0,00 | 29,40 | 0,00 | 0,00 | 29,40 | 0,00 | 0,00 | 3,00

6 | 38,00 0,00 |0,00] 3500 |0,00]|0,00|3500]000]|0,00 | 3,00 |Regularity
7

8

9

43,60 | 0,00 | 0,00 | 40,60 | 0,00 | 0,00 | 40,60 | 0,00 | 0,00 | 3,00 [g*=100,0
49,20 | 0,00 | 0,00 | 46,20 | 0,00 | 0,00 | 46,20 | 0,00 | 0,00 | 3,00
54,80 | 0,00 | 0,00 | 51,80 | 0,00 | 0,00 | 51,80 | 0,00 | 0,00 | 3,00 |Lightness gamut
10 | 6030 0,00 [ 0,00 [ 57,40 [ 0,00 | 0,00 | 57,40 | 0,00 | 0,00 | 3,00 = 100,0

11 | 66}00 | 0,00 | 0,00 | 63,00 | 0,00 | 0,00 | 63,00 | 0,00 | 0,00 | 3,00
12 | 71460 | 0,00 | 0,00 | 68,60 | 0,00 | 0,00 | 68,60 | 0,00 | 0,00 | 3,00
13| 77120 | 0,00 | 0,00 | 74,20 | 0,00 | 0,00 | 74,20 | 0,00 | 0,00 | 3,00
14 | 8280 | 0,00 | 0,00 | 79,80 | 0,00 | 0,00 | 79,80 | 0,00 | 0,00 | 3,00

15 | 88140 | 0,00 | 0,00 | 85,40 | 0,00 | 0,00 | 85,40 | 0,00 | 0,00 | 3,00 |Mean colour difference
(6-samples)

16 | 94j00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 3,00 TAE*¢igLag = 3,0
17 | 10{00 | 0,00 | 0,00 | 7,00 | 0,00 | 0,00 | 10,00 | 0,00 | 0,00 | 0,01
18 | 31400 | 0,00 | 0,00 | 28,00 | 0,00 | 0,00 | 31,00 | 0,00 | 0,00 (0,01
19 | 52}00 | 0,00 | 0,00 | 49,00 | 0,00 | 0,00 | 52,00 | 0,00 | 8;00 | 0,01

20 | 73{00 | 0,00 | 0,00 | 70,00 | 0,00 | 0,00 | 73,00 | 0,004 0,00 | 0,01 |[Mean lightness differ
ence (5 steps)

21 | 94400 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 94,00.,0,00 | 0,00 | 0,01 |AL*¢igLag = 0,0
Mean colour reproduction’index: R*,;, ;;, = 89

Table G.4 —+ L*a*b*-Example with reference,data in continuous and output data in continpous
tone technique

Specification ac-
i LAB* ¢ LAB* LAB* . AE* cording to
this annex

1,00 | 0,00 | 0,00 |~£00 | 0,00 0,00 | 7,00 |0,00|0,00]| 0,01
p,60 | 0,00 | 0,00_p12,60 | 0,00 | 0,00 | 12,60 | 0,00 | 0,00 | 0,01
8,20 | 0,00 ,6;00 | 18,20 | 0,00 | 0,00 | 18,20 | 0,00 | 0,00 | 0,01
8,80 | 0,0040,00 | 23,80 | 0,00 | 0,00 | 23,80 | 0,00 | 0,00 | 0,01
D,40 40,00 | 0,00 | 29,40 | 0,00 | 0,00 | 29,40 | 0,00 | 0,00 | 0,01
b,00 4 0,00 | 0,00 | 35,00 | 0,00 | 0,00 | 35,00 | 0,00 | 0,00 | 0,01 |Regularity
,60 [ 0,00 | 0,00 | 40,60 | 0,00 | 0,00 | 40,60 | 0,00 | 0,00 | 0,01 [g*=100,0
46,20 | 0,00 | 0,00 | 46,20 | 0,00 | 0,00 | 46,20 | 0,00 | 0,00 | 0,01
51,80 | 0,00 | 0,00 | 51,80 | 0,00 | 0,00 | 51,80 | 0,00 | 0,00 | 0,01 |Lightness gamut
57,40 | 0,00 | 0,00 | 57,40 | 0,00 | 0,00 | 57,40 | 0,00 | 0,00 | 0,01 |f*=100,0

63,00 | 0,00 | 0,00 | 63,00 | 0,00 | 0,00 | 63,00 | 0,00 | 0,00 | 0,01
68,60 | 0,00 | 0,00 | 68,60 | 0,00 | 0,00 | 68,60 | 0,00 | 0,00 | 0,01
74,20 | 0,00 | 0,00 | 74,20 | 0,00 | 0,00 | 74,20 | 0,00 | 0,00 | 0,01
79,80 | 0,00 | 0,00 | 79,80 | 0,00 | 0,00 | 79,80 | 0,00 | 0,00 | 0,01

OO0 ([N |Ul | D [W|IN|-
DWW |IN(N| = |-

=
o

Juny
=

=
[\

_
w

(=Y
S

Mean colour differ-
ence (16 samples)

91,00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 [ 91,00 | 0,00 | 0,00 | 0,01 |AE*¢ g ap = 0,0

—_
u1

85,40 | 0,00 | 0,00 | 85,40 | 0,00 | 0,00 | 85,40 | 0,00 | 0,00 | 0,01

=
(o)
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Table G.4 (continued)
Specification ac-
i LAB* LAB* LAB* . AE* cording to
this annex
17 | 7,00 | 0,00 | 0,00 | 700 |0,00|0,00| 700 |0,00]0,00]| 0,01
18 | 28,00 | 0,00 | 0,00 | 28,00 | 0,00 | 0,00 | 28,00 | 0,00 | 0,00 | 0,01
19 | 49,00 | 0,00 | 0,00 | 49,00 | 0,00 | 0,00 | 49,00 | 0,00 | 0,00 | 0,01
20 | 70,00 | 0,00 | 0,00 | 70,00 | 0,00 | 0,00 | 70,00 | 0,00 | 0,00 | 0,01 ?:j‘:(lisg;‘tt:;:;differ'
21 191,00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 0,01 |AL*~gyag=0,0
Mean colour reproduction index: R*;, ,,, = 100

Table ]:2 shows L*a*b*Example of this annex, compare data in Table G.1 and the EXAMPL
Table

contin
to 21 (|

Table
for con
17 to 2

Tables
mean
index |

NOTE 1
progra
the tab)
reprod

NOTE 4
monito)
printer
the cor

NOTE 3
the ISO

NOTE 4
format
is licen

.3 shows L*a*b*-Example with reference data in halftone reproduction/and (ideal)
llous tone reproduction. There is a shift in lightness data to centred lightness data
see calculation G.4). This leads to a mean lightness difference of AL* = 0.

tinuous tone reproduction. There is no shift in lightness datato centred lightness d
1. This leads to a mean lightness difference of AL* = 0.

colour difference AE*,, = and mean lightness difference AL* , and mean colour
R

*ab,m are computed by the PS-file (or equivalent) code.

n files (or equivalent). The PS-file (or equivatent) can be sent to a PS-printer (or equivalent
les and calculate the results (regularity, mean lightness difference, mean colour differend
iction index).

This PS-formatting and the PS-calculations (or equivalent) are done also by free
rs and by Display-PostScript, systems (or equivalent). The results seen on monitors o
s are similar to Tables G.2 te. G4, and H.1 to H.11. Under each table there is a filename whi
responding file for a user application.

The PS-files (or equivalent) producing useful formatted tables are given as “Technical i
maintenance portal(see Annex M).

The software Adobe Acrobat Distiller can transform the format PS or EPS (or equiy

ce free available for nearly any operating system (Mac, Unix, Windows).

E in G.4.

butput data in
for colours 17

.4 shows L*a*b*Example with reference data in continuous ton€é reproduction and output data

hta for colours

[G.1 to G.4 are designed by PS-files (or equivalent){The terms regularity g* lightpess gamut f*

reproduction

The L*a*b* colourimetric data can be included with a text editor normally at the beginging in the EPS-

which formats
e, mean colour

PS-Viewers on
" as output on
Ch helps to find

nformation” on

alent) into the

PDF (or equivalent). PDF-files can be displayed and printed by the software Adobe Acrobaft Reader which
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Annex H
(informative)

Intended and produced colours

This annex gives information about intended colours and the average CIELAB colourimetric data for

the actual DIN-test charts no. 1, 2, 3 and 4 produced. In the pictures there are 14 CIE-test colours and
different 16-s ep colourseries W-N W-C W-M W-Y W-0 W-L _and W-V_There s nn]y ane ':-ch:p grey

series in test ¢hart 1 (or 3).

NOTE1 The
within the PS

colourimetric L*a*b*-data of the 5-step series are linearly interpolated from the) 16-st¢p data
file (or equivalent) which produces the following Tables H.1 to H.11. Therefis no significant

difference for t
and the 5-step
data can be use

In actual prin
area. For the
significant dif
used.

Table H.1 sho
1, picture A3.
side. These nu

Tables H.2 to
and white- yd
for 16 and 5 s
method given|

he calculation of the mean colour difference (5 samples) using the interpolated data of the
data measured in picture A2 (maximum variation about 2 CIELAB-units). Therefore, inter
d.

ferences (maximum variation about 2 CIELAB-units). Therefore, interpolated data

ws data for the 16-step and 5-step series white-black W-N of achromatic DIN-tes

mbers are computed using the method givenin'Annex G.

amples (see Annex G) are given on the right side. These numbers are computed us
in Annex G.

ting the 5-step colour series were additionally printed outside‘the test DIN-test ¢
5-step series a comparison of these measured data with _the) interpolated data sh

H.4 show data for the 16-step and 5-step‘series white-cyan W-C, white-magentd
llow W-Y of chromatic DIN-test chart 2, picture B2. The mean (average) colour diffe

[6-step
bolated

hart 2
OW no
can be

| chart

The mean (average) colour and lightness differences (see Annex G) are given on thee right

W-M,
rences
ng the

NOTE 2  Pictjure B2 of DIN-test chart 2 includes only the 16-steps series and no 5 step series.

Table H.5 shows data for the 14 CIE4est colours of DIN-test chart 2, picture B6 and the 5-step| series
white-black I/-N of DIN-test chartl, picture A2. In Table H.5 for the colours i = 15 and 16 black and
white (no. 17 aind 21) are used again. The mean (average) colour and lightness differences (see Arnex G)
of 14 CIE-testrolours and 5 aghrematic colours are given on the right side. These numbers are computed
using the method given in Annex G.

Table H.6 shoys data for‘the 16-step and 5-step series white-black W-N of achromatic DIN-test g
picture A3 (offset). The'mean (average) colour and lightness differences (see Annex G) are given
right side. Th¢se-numbers are computed using the method given in Annex G.

hart 3,
on the

Tables H.7 to 3 ATZE Fafgreen
W-L, and white- v1oletblue W—V of chromatlc DIN test chart 4, plcture C2. The mean (average) colour
differences for 16 and 5 samples (see Annex G) are given on the right side. These numbers are computed
using the method given in Annex G.

NOTE 3  Picture C2 of DIN-test chart 4 includes only the 16-steps series and no 5 step series.

Table H.10 shows data for the 14 CIE-test colours of DIN-test chart 4, picture C6 and the 5-step series
White-Black W-N of DIN-test chart 3, picture A2 (offset). In Table H.10 for the colours i = 15 and 16
black and white (no. 17 and 21) are used again. The mean (average) colour and lightness differences (see
Annex G) of 14 CIE-test colours and 5 achromatic colours are given on the right side. These numbers are
computed using the method given in Annex G.

Table H.11 shows data for the 14 CIE-test colours of DIN-test chart 4, picture C1 (pixel image) and the
5-step series White-Black W-N of DIN-test chart 1, picture A2. In Table H.11 for the colours i = 15 and
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16 black and white (no. 17 and 21) are used again. The mean (average) colour and lightness differences
(see Annex G) of 14 CIE-test colours and 5 achromatic colours are given on the right side. These numbers
are computed using the method given in Annex G.

NOTE 4  Users can find on the websites (see Annex M) PS-files (or equivalent) which uses the data of Annexes G
and H and calculates the results of Annexes G and H within a PS-Printer (or equivalent) or by a PS- interpreter
(or equivalent) or by the Adobe Acrobat?) software (or equivalent). User may calculate colour differences for
different applications with these PS-files (or equivalent).

NOTES5 The software Adobe Acrobat Distiller can transform the format PS or EPS (or equivalent) into the
format PDF (or equivalent). PDF-files (or equivalent) can be displayed and printed by the software Adobe Acrobat
Reader (or equivalent) which is license free available for nearly any operating system (Mac, Unix, Windows).

Table H.1 — Colourimetric data of series W-N, DIN 33866 test chart no. 1, picure A3

i LAB*,; LAB*,,, LAB*,,, AE* Specificalgigrr:ea:fgording to

1 0,00 | 0,00 | 0,00 | 10,12 | 1,80 | 4,51 | 10,12 | 1,80 | 4,51 | 4,86

2 5,60 | 0,00 | 0,00 | 14,89 | 1,26 | 3,34 | 14,89 | 1,26 | 3,34 | 3,64

3 | 21,20 | 0,00 | 0,00 | 20,63 | 0,73 | 2,20 | 20,63 | 0,73 | 2,20 | 2,39

4 | 26,80 | 0,00 | 0,00 | 26,45 | 0,47 | 1,18 | 26,45 | 0,47 | 1,18 [ 1,32

5 2,40 | 0,00 | 0,00 | 32,27 | 0,30 | 0,48 | 32,27 | 0,30 | 0,48 0,58

6 8,00 | 0,00 | 0,00 | 36,67 | 0,22 | 0,09 | 36,67 | 0,22,]| 009 | 1,35 |Regularity

7 | 43,60 | 0,00 | 0,00 | 41,10 | 0,18 |-0,33 | 41,10 | 048" -0,33 | 2,53 |g*=82,2

8 | 49,20 | 0,00 | 0,00 | 46,45 | 0,15 |-0,75 | 46,45 .| @,15 | -0,75| 2,86

9 | $4,80 | 0,00 | 0,00 | 52,06 | 0,12 | -1,14 | 52,06){ 0,12 | -1,14 | 2,97 |Lightness gamut

10 | 60,40 | 0,00 | 0,00 | 57,79 | 0,13 | -1,49 | 5%79 | 0,13 | -1,49 | 3,01 |f*=99,3

11 | 66,00 | 0,00 | 0,00 | 63,85 | 0,14 | -1,71\| 63,85 | 0,14 | -1,71 | 2,76

12 | ¥1,60 | 0,00 | 0,00 | 69,73 | 0,21 | =127 | 69,73 | 0,21 | -1,77 | 2,59

13 | ¥7,20 | 0,00 | 0,00 | 75,19 | 0,27~ -1,74 | 75,19 | 0,27 | -1,74 | 2,68

14 | $2,80 | 0,00 | 0,00 | 80,74 | ©,37 | -1,57 | 80,74 | 0,37 | -1,57 | 2,62

15 3138,40 0,00 | 0,00 | 88,06%~0,54 | -1,45 | 88,06 | 0,54 | -1,45 | 1,59 |Mean colour difference (16
samples)

16 | 94,00 | 0,00 | 0,00 93,54 | 0,66 | -1,45 | 93,54 | 0,66 | -1,45 | 1,67 |AE*cigiap = 2,5

17 | 10,00 | 0,00 | 0,00~ 10,12 | 1,80 | 4,51 | 10,29 | 1,80 | 4,51 | 4,86

18 | 31,00 | 0,00..6,00 | 30,82 | 0,34 | 0,66 | 30,99 | 0,34 | 0,66 | 0,74

19 | $2,00 | 0,00.7 0,00 | 49,26 | 0,14 |-0,95| 49,43 | 0,14 | -0,95 | 2,75

20 | 73,00 40,00 | 0,00 | 71,10 | 0,23 | -1,76 | 71,27 | 0,23 | -1,76 | 2,49 |Mean colour diffgrence (5 sam-
ples)

21 | 94,00 | 0,00 | 0,00 | 93,54 | 0,66 | -1,45 | 93,71 | 0,66 | -1,45 | 1,63 |AL* g2 = 2,5

Mean colour reproduction index: R* ;, ;;, = 89

Table H.2 — Colourimetric data of series W-C, DIN 33866 test chart no. 2, picture B2

Specification according to

i LAB* o LAB* LAB%q AES Annex G

58,62 |-30,62|-42,74 | 5996 | -27,81 |-43,16 | 59,96 | -27,81 | -43,16 | 3,14
61,07 |-28,64|-39,57 | 63,24 | -27,48 | -39,6 | 63,24 | -27,48 | -39,6 | 2,46
63,53 | -26,67 | -36,41 | 67,36 |-25,20 |-34,41 | 67,36 | -25,20 | -34,41 | 4,57

2) Adobe Acrobat, Adobe Acrobat Distiller and Adobe Acrobat Reader are examples of suitable products available
commercially. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO or IEC of these products.
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Table H.2 (continued)

Specification according to

i LAB* .o LAB* o LAB% AE* Annex G

4 | 6598 |-24,69 |-33,24| 70,03 |-23,12|-30,98| 70,03 |-23,12 | -30,98 | 4,90

5 | 68,43 |-22,72|-30,07 | 71,43 |-21,85|-29,08 | 71,43 |-21,85|-29,08 | 3,28

6 | 70,88 |-20,74| -26,9 | 73,73 |-20,17 | -25,99 | 73,73 | -20,17 | -25,99 | 3,04 |Regularity
7 | 73,34 |-18,76 | -23,74 | 75,98 | -18,49 | -22,98 | 75,98 |-18,49 |-22,98 | 2,76 (g*=63,5
8

9

75,79 | -16,79 | -20,57 | 78,81 | -1597 | -19,01 | 78,81 |-15,97 | -19,01 | 3,50
78,24 | -14,81 | -174 | 81,34 | -13,97 | -15,66 | 81,34 | -13,97 | -15,66 | 3,65 |Lightness gamut
10 | 80,69 |-[2;84-1%,237 83,36 | -12,12[-12,58 [ 83,30 | 12,12 12,587 3,22 |[JT = 41,9

11 | 83,15 |-10,86 | -11,07 | 85,70 |-10,37 | -9,91 | 85,70 |-10,37 | -9,91 | 2,85
12 | 85,60 | 48,88 | -790 | 87,13 | -9,15 | -8,02 | 87,13 | -9,15 | -8,02 | 1,56
13 | 88,05 | 16,91 | -4,73 | 90,94 | -5,11 | -2,55 | 90,94 | -5,11 | -2,55 | 4,04
14 | 90,50 | {493 | -1,56 | 92,49 | -3,34 | -0,39 | 92,49 | -3,34 | -0,39 | 2,80

Mean colour difference (16
Samples)

16 | 9541 | {098 | 4,76 | 95,14 | -0,60 | 3,26 | 95,14 | -0,6 | 3,26 | 1,57\|AE*cppap = 3,0
17 | 58,62 |-B0,62 | -42,74 | 59,96 |-27,81 | -43,16 | 59,43 |-27,81 |-43,16 [\295
18 | 67,82 |-p3,21(-30,86 | 71,08 |-22,17 | -29,56 | 70,55 |-22,17 | -29,56)] 3,20
19 | 77,02 | {15,8 |-1898 | 80,07 | -14,97 | -17,34 | 79,54 | -1497 |-1%34 | 3,13

1519296 | 1296 | 1,59 | 93,79 | -193 | 1,59 | 93,79 | -193 | 1,59 | 1,32

Mean colour differepce (5
samples)

2119541 | 1098 | 476 | 95,14 | -0,60 | 3,26 | 94,61 |, 0,60 | 3,26 | 1,74 |AL*cigpag = 2,5
Mean colour reproduction’index: R* ,, ;,, = 87

20 | 86,21 | 18,39 | -7,11 | 88,08 | -8,14 | -6,65 | 87,55 | -8,14 | -6,65 | 1,43

Table H.3 — Colourimetric data of series W-M, DIN 33866 test chart no. 2, picture B2

Specification accord]ng to
i LAB* LAB* ;. LAB* . AE*
Annex G

1 | 48,13 | 5,20 [-6,79 | 49,19 | 74,03 | -7,41 | 49,19 | 74,03 | -7,41 | 1,70

2 | 51,28 | 0,12 |-6,02 | 53,16:466,88 | -9,5 | 53,16 | 66,88 |-9,50 | 5,11

3 | 54,43 | p5,04 |-5,25| 57,04 | 59,38 | -9,11 | 57,04 | 59,38 | -9,11 | 7,33

4 | 57,59 | p9,96 |-4,48+.61,14 | 51,84 | -8,47 | 61,14 | 51,84 |-8,47 | 9,72

5 | 60,74 | 4,88 | -3;%1 | 63,23 | 47,81 |-7,82 | 63,23 | 47,81 |-7,82 | 8,55

6 | 63,89 | #9,80-%=294 | 65,47 | 44,40 | -7,62 | 65,47 | 44,40 | -7,62 | 7,32 |Regularity

7 | 67,04 | p47271-2,17 | 68,64 | 38,96 |-6,82| 68,64 | 3896 |-6,82| 7,58 |g*=71,6

8 | 70,19 | 3964 T-5,20 T 71,987 33,835,927 71,981 33,835,927 7,58

9 | 73,35 | 34,57 |-0,62 | 75,23 | 2899 |-4,99 | 75,23 | 28,99 |-4,99 | 7,33 |Lightness gamut
10 | 76,50 | 29,49 | 0,14 | 78,16 | 24,54 | -399 | 78,16 | 24,54 |-3,99 | 6,66 |f*=54,3

11 | 79,65 | 24,41 | 0,91 | 81,06 | 20,35 |-3,26 | 81,06 | 20,35 |-3,26 | 599

12 |1 82,80 | 19,33 | 1,68 | 83,97 | 15,51 |-2,19 | 83,97 | 15,51 |-2,19 | 5,57
13 | 8595 | 14,25 | 2,45 | 88,52 | 9,34 |-0,22| 88,52 | 9,34 |-0,22| 6,15

14 | 89,11 | 9,17 | 3,22 | 91,58 | 4,61 | 1,42 | 91,58 | 4,61 | 1,42 | 5,49

151 92,26 | 4,09 | 399 | 93,12 | 2,03 |2,31|9312 | 2,03 | 231|279 2’;‘;‘1‘;12‘8’)10“ difference (16
16 | 95,41 | -0,98 | 4,76 | 94,78 | -0,60 | 3,36 | 94,78 | -0,60 | 3,36 | 1,58 |AE*cgpap = 6,0

17 | 48,13 | 75,20 |-6,79 | 49,19 | 74,03 | -7,41 | 4898 | 74,03 | -741 | 1,57

18 | 59,95 | 56,15 | -390 | 62,71 | 48,82 | -798 | 62,49 | 48,82 | -798 | 8,77
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Table H.3 (continued)

. Specification according to
i LAB* ¢ LAB* LAB* . AE*
Annex G

19 | 71,77 | 3711 | -1,01 | 73,61 | 31,41 |-5,46| 73,39 | 31,41 |-5,46 | 7,40

Mean colour difference (5
samples)

21 | 9541 | -0,98 | 4,76 | 94,78 | -0,60 | 3,36 | 94,57 | -0,60 | 3,36 | 1,68 |AL*cippap = 5,0

20 | 83,59 | 18,06 | 1,87 | 85,11 | 13,97 | -1,70 | 84,89 | 13,97 | -1,70 | 5,59

Mean colour reproduction index: R* ;, ,,, =73
Tabte H4—Cotourimetricdataof series W=, DiN-33866 testchartmo—2; picture B2
Specificatjon according
i LAB* ¢ LAB* LAB* . AE* to
Annex G
1 190,37 |-11,15| 96,17 | 87,12 |-5,59 | 105,61 | 87,12 |-5,59| 105,61 | 11,43
2 | 90,71 | -10,47 | 90,08 | 87,68 |-6,88| 101,04 | 87,68 |-6,88| 101,04 11,93
3 191,04 | -979 | 8398 | 88,13 |-7,59 | 94,37 | 88,13 | -7,59 | 94,374, 11,01
4 191,38 | -912 | 77,89 | 88,60 | -793 | 86,35 | 88,60 | -793 | 86,35 | 8,98
5 1|91,71 | -8,44 | 71,79 | 89,06 | -7,88 | 76,07 | 89,06 |-7,88 |\76,07 | 5,06
6 | 92,05 | -776 | 65,70 | 89,78 | -7,70 | 68,80 | 89,78 | -7,70* 68,80 | 3,84 |Regularity
7 192,39 | -708 | 59,61 | 90,06 |-7,22 | 59,16 | 90,06 4~%22 | 59,16 | 2,37 |g*=70,6
8 | 92,72 | -6,40 | 53,51 | 90,32 |-7,30 | 55,33 | 90,32(|-7,30 | 55,33 | 3,14
9 | 93,06 | -573 | 4742 | 9095 |-7,04 | 4991 |9095 |-7,04| 4991 | 3,52 |Lightness gamut
10 | 93,39 | -5,05 | 41,32 | 91,52 |-6,57 | 43,07.491,52 |-6,57| 43,07 | 2,98 |f*=9,8
11 | 93,73 | -4,37 | 35,23 | 92,41 |-6,00| 354Y | 92,41 |-6,00| 35,41 2,11
12 | 94,07 | -3,69 | 29,14 | 92,75 |-5,30 .@28,29 | 92,75 |-5,30 | 28,29 | 2,24
13 | 94,40 | -3,01 | 23,04 | 93,46 |-4,32 | 21,25 | 93,46 |-4,32| 21,25 | 2,41
14 | 94,74 | -2,34 | 16,95 | 94,40 42,86 | 13,19 | 94,40 |-2,86| 13,19 | 3,81
15 [ 95,07 | -1,66 | 10,85 | 9465 |-2,02| 931 | 94,65 |-2,02| 931 | 1,64 l(vi‘;as‘;g’;{’fs; difference
16 | 9541 | -098 | 4,76.195,32 [-0,58| 3,35 |9532 |-0,58| 3,35 | 147 |AE*qpapt 49
17 | 90,37 | -11,15| 96,47 | 87,12 |-5,59 | 105,61 | 88,79 |-5,59| 105,61 | 11,07
18 | 91,63 | -8,61_[\73,32 | 88,95 |-7,89 | 78,64 | 90,62 |-7,89 | 78,64 | 547
19 192,89 | -6,07— 50,47 | 90,63 | -7,17 | 52,62 | 92,30 | -7,17 | 52,62 | 2,49
20 | 94,15-5:3,52 | 27,61 | 9293 |-5,06| 26,53 | 94,60 |-506| 26,53 | 1,93 l(vée:a“nfl;’lz’:)“ difference
21 | 9547'| -098 | 4,76 | 9532 |-0,58| 3,35 | 9699 |-058| 3,35 | 2,16 |AL*.piapd 4,6

Mean colour reproduction index: R* , ;, = 78

Table H.5 — Colourimetric data of CIE-colours (DIN 33866 no. 2, B6) and series W-N (DIN 33866
no.1,A2)

Specification according
i LAB* ¢ LAB* LAB* . AE* to
Annex G

61,45 | 17,53 | 11,74 | 56,80 | 12,93 | 19,60 | 56,80 | 12,93 | 19,60 | 10,23
60,69 | 0,08 | 28,92 | 55,00 | -2,42 | 35,85 | 55,00 | -2,42 | 35,85 | 9,31
62,02 |-20,58 | 44,41 | 56,74 | -24,61 | 42,51 | 56,74 |-24,61 | 42,51 | 691
61,20 | -33,16 | 17,07 | 60,90 |-48,14 | 23,62 | 60,90 |-48,14 | 23,62 | 16,35

Blw|(N| -
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Table H.5 (continued)

Specification according
i LAB* LAB* LAB* . AE* to
Annex G
5 | 62,40 | -17,47 | -8,55 | 58,17 | -19,98 | -13,31 | 58,17 | -19,98 | -13,31 | 6,84
6 | 61,51 | -0,36 |-28,39| 57,44 | 0,10 |-31,83 | 57,44 | 0,10 |-31,83| 5,35 |Regularity
7 | 61,12 | 20,15 |-24,55 | 56,85 | 18,29 |-25,86 | 56,85 | 18,29 |-25,86 | 4,84 [g*=90,5
8 | 62,77 | 27,42 |-13,63 | 57,87 | 27,63 |-21,75| 57,87 | 27,63 | -21,75 | 9,49
9 | 3992|5874 | 2799 | 41,87 | 38,70 | 33,27 | 41,87 | 38,70 | 33,27 | 20,82 |Lightness gamut
10 | 81,26 | 2,891 7156 1 7556 | 420 | 7401 1 7556 | 420 | 7401 943 1f=992
11 | 52,23 |-}2,42 | 13,60 | 47,15 |-47,28 | 18,53 | 47,15 |-47,28 | 18,53 | 8,59
12 | 30,57 | [1,41 |-46,47|34,80 | 1,37 | -28,6 | 34,80 | 1,37 | -28,6 | 18,36
13 [ 80,23 | 11,37 | 21,04 | 77,59 | 15,62 | 29,57 | 77,59 | 15,62 | 29,57 | 9,89 ﬂiasgr;;ll‘;‘s‘)r difference
14 | 40,75 | {13,8 | 24,23 | 36,07 |-18,23 | 23,81 | 36,07 |-18,23 | 23,81 | 6,46 |AE*ygiag = 10,2
15 | 10,00 | p,00 | 0,00 | 10,07 | 1,83 | 4,48 | 10,07 | 1,83 | 4,48 | 4,84
16 | 94,00 | p,00 | 0,00 | 93,39 | 0,76 | -1,63 | 93,39 | 0,76 | -1,63 | 1,91
17 | 10,00 | p,00 | 0,00 | 10,07 | 1,83 | 4,48 | 10,34 | 1,83 | 4,48 | @85
18 | 31,00 | p,00 | 0,00 | 2999 | 0,35 | 0,80 | 30,26 | 0,35 | 0,80%( 1,14
19 | 52,00 | p,00 | 0,00 | 50,74 | 0,15 | -1,23 | 51,01 | 0,15 | 423 | 1,59
20 | 73,00 | p,00 | 0,00 | 71,39 | 0,27 | -1,88 | 71,66 | 0,27°¢ ‘1,88 | 2,33 i‘;‘lgﬁl}°“rdiﬂe““ce(5
21 | 94,00 | p,00 | 0,00 | 93,39 | 0,76 | -1,63 | 93,66 | 0,76 | -1,63 | 1,84 |AL*cpLap = 2,4
Mean colour reproduction-index: R*;, ,,, = 63
Table H.6 + Colourimetric data of series W=N, DIN 33866 test chart no. 3, picture A3 (offset)
Specification according to
i LAB* . o¢ LAB* LAB* . AE*
Annex G
1/18,01| 0,5 |-046| 1716 | -0,07*-2,72 | 17,16 | -0,07 | -2,72 | 2,48
2 (2317 | Q4 |-0,11| 24,07 | <Q15 | -2,75 | 24,07 | -0,15 | -2,75 | 2,84
3 128,33| (3 |0,23|30,85'0,23 | -2,54 | 30,85 | -0,23 | -2,54 | 3,79
4 13349 2 |0,58|3841|-043| -2,3 |3841|-043 | -2,3 |574
5 13865| 0,1 |092442,77 | -048 | -2,13 | 42,77 | -0,48 | -2,13 | 5,17
6 (43,81 [0 |1,27] 4715 | -0,74 | -1,64 | 47,15 | -0,74 | -1,64 | 4,5 |Regularity
7 |4897 | -4,09 12,62 | 52,89 | -0,79 | -1,44 | 52,89 | -0,79 | -1,44 | 5,03 |g* = 69,2
8 54,13 | -0, 19 197 04a 28 =079 _1’7'2 Rﬁ[?': -079 =125 [ 391
9 (59,29 |-0,28 |2,32| 61,07 | -0,8 | -1,07 | 61,07 | -0,8 | -1,07 | 3,87 |Lightness gamut
10 | 64,45 | -0,38 | 2,67 | 66,47 | -0,74 | -0,63 | 66,47 | -0,74 | -0,63 | 3,89 |f*=92,6
11 | 69,61 | -0,48 | 3,02 | 70,36 | -0,79 | -0,12 | 70,36 | -0,79 | -0,12 | 3,25
12 | 74,77 | -0,58 | 3,37 | 7535 | -0,7 | 04 |7535| -0,7 | 04 |3,02
1317993 | -0,68 | 3,71 | 79,87 | -0,71 | 098 | 79,87 | -0,71 | 0,98 | 2,73
14 | 85,09 | -0,78 | 4,06 | 87,58 | -0,66 | 2,11 | 8758 | -0,66 | 2,11 | 3,17
15 (90,25 | -0,88 | 4,41 | 91,78 | -0,6 | 2,74 | 91,78 | -0,6 | 2,74 |2,28 ll;"li";;‘c"m“rdifference(55‘““'
16 | 95,41 | -0,98 | 4,76 | 94,98 | -0,59 | 3,28 | 94,98 | -0,59 | 3,28 | 1,59 |AE*¢igpag = 3,6
17 18,01 | 0,5 |-0,46| 17,16 | -0,07 | -2,72 | 17,8 | -0,07 | -2,72 | 2,34
18 (37,36 | 0,13 | 0,84 | 41,68 | -0,47 | -2,17 | 42,32 | -0,47 | -2,17 | 5,84
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ISO/IEC 15775:2022(E)

Specification according to

i LAB* ¢ LAB*,,, LAB* . AE*
Annex G
19 | 56,71 | -0,24 | 2,15 | 58,66 | -0,8 | -1,16 | 59,3 -0,8 | -1,16 | 4,24
20 | 76,06 | -0,61 | 3,45 | 76,48 | -0,7 | 0,55 | 7712 | -0,7 | 0,55 | 3,1 g'l‘;z;‘ colour difference (5 sam-
21 (9541 | -098 | 4,76 | 94,98 | -0,59 | 3,28 | 95,62 | -0,59 | 3,28 | 1,54 |AL*cipiap = 3.4
Mean colour reproduction index: R* ,, ,, = 84
— =0; > ure C2
Specification according to
i LAB* LAB* LAB* . AE*
Annex G

1 | 4794 |65,31|52,07 | 4794 | 65,31 | 52,07 | 4794 | 65,31 | 52,07 | 0,01

2 | 51,10 | 60,89 | 48,92 (50,89 | 59,79 | 54,27 | 50,89 | 59,79 | 54,27 | 5,47

3 | 54,27 | 56,47 | 45,76 | 54,06 | 53,38 | 54,48 | 54,06 | 53,38 | 54,48 | 9,25

4 | 57,43 |52,05| 42,61 |58,01 4594 |51,53|58,01|4594 |51,53| 10,83

5 16p,60 (4763|3945 |60,40 | 41,71 | 46,80 | 60,40 | 41,71 | 46,80}+9,44

6 | 6B,76 | 43,21 |36,30| 62,24 | 38,64 | 42,92 | 62,24 | 38,64 | 42,92"| 8,19 |Regularity

7 | 6p93|38,79|33,15|65,28 33,73 | 39,02 | 65,28 | 33,73¢/39,02 | 793 |g*=829

8 | 7P,09 | 34,37 | 29,99 | 68,69 | 28,62 | 35,04 | 68,69 | 28,62/ 35,04 | 7,78

9 |7B,26 2995 |26,84|71,86 23,14 |32,75| 71,86 |\23,14 | 32,75 | 9,13 |Lightness gamut

10 | 7p,42 | 25,53 | 23,68 | 74,86 | 19,22 | 29,35 | 74,86" 19,22 | 29,35 | 8,62 |f*=56,6

11 | 7p,59 | 21,11 | 20,53 | 78,27 | 15,77 | 24,44 |¥/8,27 | 15,77 | 24,44 | 6,75

12| 8R,75 (16,69 | 17,38 | 81,66 | 11,94 | 20,14:'81,66 | 11,94 | 20,14 | 5,60

13 | 8p92 | 12,27 | 14,22 | 86,43 | 6,51 | 16,02 | 86,43 | 6,51 | 16,02 | 6,06

14 |1 8p,08 | 7,85 |11,07 | 90,57 | 2,64\}"11,30 | 90,57 | 2,64 | 11,30 | 5,42

15 [9p,25| 3,43 | 791 |93,09{"8;60 | 8,22 |93,09| 0,60 | 8,22 | 2,97 l“)"leeg‘ colour diffefence (16 sam-
16 | 95,41 | -098 | 4,76 | 95,49 | -0,59 | 3,20 | 95,49 | -0,59 | 3,20 | 1,61 |AE*cipiap = 6,6

17 | 4794 | 65,31 | 52,07 |'\¢794 | 65,31 | 52,07 | 4790 | 65,31 | 52,07 | 0,04

18 | 5p,81 | 48,74 | 40,24 | 59,80 | 42,77 | 4798 | 59,76 | 42,77 | 4798 | 9,77

19 | 711,68 | 32,167).28,42 | 70,28 | 25,88 | 33,90 | 70,24 | 25,88 | 33,90 | 8,46

20 | 8B,54 | 15,58 | 16,59 | 82,85 | 10,58 | 19,11 | 82,81 | 10,58 | 19,11 | 5,65 I“)"l‘:;;‘ colour diffgrence (5 sam-
21 | 95,41 -0,98 | 4,76 95,49 |-0,59 | 3,20 | 9545 |-0,59 | 3,20 | 1,61 |AL*¢ippap = 5,1

Mean colour reproductlon Index: R*ab,m =71
Table H.8 — Colourimetric data of series W-0, DIN 33866 test chart no. 4, picture C2
Specification according to
i LAB* LAB*, LAB* . AE*
Annex G

1 | 509 |-62,96]| 36,7 | 50,9 |-62,96| 36,7 | 50,9 |-62,96| 36,7 | 0.0

2 | 539 |-58,83 | 34,6 | 54,7 | -59,34 | 42,4 | 54,7 |-59,34 | 42,4 | 79

3 1568 -54,7 | 32,5 | 59,2 |-51,75 | 45,7 | 59,2 | -51,75 | 45,7 | 13,8

4 | 598 |-50,56| 30,3 | 62,8 |-45,88| 44,9 | 62,8 | -45,88 | 449 | 15,6

5 |628|-46,43| 28,2 | 64,7 |-42,59 | 39,4 | 64,7 | -42,59| 39,4 | 12,0

6 | 657 | -42,3 | 26,1 | 66,9 |-39,23 | 36,5 | 66,9 | -39,23 | 36,5 | 10,9 |Regularity
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Table H.8 (continued)

] Specification according to
i LAB* ¢ LAB* LAB* . AE*
Annex G

7 | 68,7 |-38,17 | 239 | 70,0 |-34,38| 30,5 | 70,0 |-34,38| 30,5 | 77 |g*=70,8
8 | 71,7 | -34,04| 21,8 | 73,5 |-29,69 | 29,1 | 73,5 |-29,69 | 29,1 | 8,7
9 | 74,6 | -299 | 19,7 | 76,8 | -25,35| 26,2 | 76,8 | -25,35| 26,2 | 8,2 |Lightness gamut
10 | 77,6 | -25,77 | 17,5 | 79,8 | -21,49 | 23,5 | 79,8 | -21,49 | 23,5 | 77 |f*=53,0

11 | 80,6 | -21,64 | 15,4 | 82,5 | -18,23 | 19,6 | 82,5 | -18,23 | 19,6 | 5,7
12 | 83,5 | -17,51 | 13,3 | 84,9 | -15,16 | 15,1 | 84,9 | -15,16 | 15,1 | 3,2
13 | 86,5 | -1B,38 | 11,2 | 89,3 | -9,27 | 14,7 | 89,3 | -9,27 | 14,7 | 6,1
14 [ 89,5| -924 | 9,0 {916 | -589 | 9,6 | 916 | -589 | 96 | 4,0

Mean colour difference (16 sam-
ples)

16 | 954 | -098 | 48 | 954 | -0,63 | 3,3 | 954 | -0,63 | 3,3 | 1,5 |AE*cigLag="72
17 | 50,9 | -62,96 | 36,7 | 509 |-62,96| 36,7 | 509 |-62,96| 36,7 | 0,0
18 | 62,0 | -47,47 | 28,7 | 64,2 | -43,41 | 40,7 | 64,2 | -43,41| 40,7 | 129
19 | 73,2 | -31,97 | 20,7 | 75,1 | -27,52 | 27,7 | 75,1 | -27,52| 27,7 | 8,5

15924 | -$11 | 69 | 93,7 |-3,38 | 78 | 93,7 | -3,38 | 78 | 2,3

Mean colour difference (» sam-
ples)
211954 | -098 | 48 | 954 | -0,63 | 3,3 | 954 | -0,63 | 3,3\"1,5 |[AL*¢grag =54

Mean colour reproduction index:R* , | = 69

20 | 84,3 |-15,48 | 12,8 | 86,0 | -13,69 | 15,0 | 86,0 | -13,69 | 15,0 | 4,0

Table H.9 — Colourimetric data of series W-V;/DIN 33866 test chart no. 4, picture C2

Specification according to
LAB*

—

LAB* LAB* . AE*

f
re Annex G

25,72
30,37

31,45 |-44,35| 25,72 | 31,45 |-44,3525,72 | 31,45 |-44,35| 0,01
29,29 |-41,08| 31,69 | 26,38 |-42,58| 31,69 | 26,38 |-42,58| 3,53
35,01 | 2p12 | -37,8 | 37,74 | 24,19 |,=38,7 | 37,74 | 24,19 | -38,7 | 4,11
39,66 | 24,96 |-34,53| 42,72 | 24,13 |-35,99| 42,72 | 21,13 |-35,99| 5,12
44,30 | 22,80 |-31,25| 45,93 |\19,37 |-33,83| 45,93 | 19,37 |-33,83| 4,59
2
1
1
1

48,95 | 20,64 (-2798 | 49,58 | 18,09 |-31,26| 49,58 | 18,09 |-31,26 | 4,20 |Regularity
53,60 | 18,47 | -24,77) 53,47 | 16,15 |-28,52| 53,47 | 16,15 |-28,52| 4,47 |g* = 81,8
58,24 | 16,31 |-21543 | 58,97 | 14,32 | -24,7 | 58,97 | 14,32 | -24,7 | 3,90
62,89 | 14,15(-18,15| 63,03 | 12,58 |-22,12| 63,03 | 12,58 |-22,12| 4,27 |Lightness gamut
67,53 | 11,99-14,88 | 67,84 | 10,83 |-18,83| 67,84 | 10,83 |-18,83| 4,13 |f*=82,8

72,18 | 9,82 | -11,6 | 71,85| 9,27 | -15,8 | 71,85 | 9,27 | -15,8 | 4,25
76,83 | 766 |-8,33 |7570| 6,71 |-13,31| 75,70 | 6,71 |-13,31| 5,19
81,47 | 5,50 | -5,05 83,00 510 | -70 |83,00| 510 | -70 |2,51
86,12 | 3,34 | -1,78 | 88,02 | 1,70 | -3,1 |88,02| 1,70 | -3,1 | 2,83

O (0| || D |W[N |-

[EnN
o

[uny
[y

—_
\S]

_
w

—_
S

Mean colour difference (16 sam-
ples)

16 | 95,41 | -0,98 | 4,76 |95,31|-0,59 | 3,30 |95,31|-0,59 | 3,30 | 1,51 [AE*¢igrag = 3,5

17 | 25,72 | 31,45 |-44,35| 25,72 | 31,45 |-44,35| 25,77 | 31,45 |-44,35| 0,05
18 | 43,14 | 23,34 |-32,07| 45,13 | 19,81 |-34,37| 45,18 | 19,81 (-34,37| 4,68
19 | 60,57 | 15,23 |-19,79| 61,00 | 13,45 |-23,41| 61,05 | 13,45 |-23,41| 4,06

[N
921

90,76 | 1,17 | 1,49 [ 9195| 0,59 | 0,34 | 9195 0,59 | 0,34 | 1,75
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Table H.9 (continued)
Specification according to
i LAB* LAB*,, LAB*,,, AE*
Annex G
207799 | 712 | -7.51 | 77,52 | 6,31 |-11,73| 77,57 | 6,31 |-11,73 | 4,32 I“)"lzi';‘°°l°“‘"d‘fference(Ssam'
219541 |-098 | 4,76 |95,31(-0,59 | 3,30 |95,36 | -0,59 | 3,30 | 1,51 |AL*cippap = 2,9

Mean colour reproduction index: R* ,, ,, = 84

Table H.10 — Colourimetric data of CIE-colours (DIN 33866 no. 4, C6) and series W-N (DIN
33866 no '2’ A'))

Specificatipn according

i LAB* LAB* LAB*,, AE* Lo
Annhex G
1 | 41,45 | 17,53 | 11,74 | 56,80 | 12,93 | 19,60 | 56,80 | 12,93 | 19,60 | 10,23
2 | 40,69 | 0,08 | 2892|5500 | -243 | 35,85 | 55,00 | -2,43 | 35,85 | 9,31
3 | 42,02 |-20,58 | 44,41 | 56,74 |-24,62 | 42,51 | 56,74 |-24,62 | 42,51/,6,91
4 | 41,20 |-33,16| 17,07 | 60,90 |-48,15 | 23,62 | 60,90 |-48,15 | 2362'| 16,36
5 | 42,40 | -17,47 | -8,55 | 58,17 | -20XX |-13,32 | 58,17 | -20XX [“I3,32 | 6,86
6 | 41,51 | -0,36 |-28,39| 57,44 | 0,10 [-31,84| 5744 | 0,100[-31,84| 5,36 |Regularity
7 | 1,12 | 20,15 |-24,55| 56,85 | 18,29 |-25,87 | 56,85 |K18,29 |-25,87 | 4,84 |g*=79,4
8 | 42,77 | 2742 | 13,63 | 57,87 | 27,63 | -21,76 | 57,879 27,63 |-21,76 | 9,49
9 | 3992 | 58,74 | 2799 | 41,87 | 38,70 | 33,27 | 41,87 | 38,70 | 33,27 | 20,82 |Lightness ghmut
10 | 41,26 | -2,89 | 71,56 | 75,56 | 4,20 | 74,01~[<75,56 | 4,20 | 74,01 | 9,43 [f*=90,8
11 | §2,23 |-42,42| 13,60 | 47,15 |-47,29 | 18,53 | 47,15 |-47,29 | 18,53 | 8,59
12 | 30,57 | 1,41 |-46,47| 34,80 | 1,37 }<28,61| 34,80 | 1,37 |-28,61| 18,35
13 | 40,23 | 11,37 | 21,04 | 77,59 | 1562 | 29,57 | 77,59 | 15,62 | 29,57 | 9,89 ?’ii‘;‘;;};‘l‘:‘; difference
14 | 40,75 | -13,8 | 24,23 | 36,02:118,24 | 23,81 | 36,07 | -18,24 | 23,81 | 6,46 |AE*cip ap =[10,2
15 | 18,01 | 0,50 | -0,45 | 18,88 | -0,06 | 2,96 | 18,88 | -0,06 | -2,96 | 2,72
16 | 95,41 | -0,97 | 4,765195,12 | -0,58 | 3,29 | 95,12 | -0,58 | 3,29 | 1,55
17 | 18,01 | 0,50 | -0;45’| 18,88 | -0,06 | -2,96 | 18,59 | -0,06 | -2,96 | 2,64
18 | 37,36 | 0,134\0;84 | 41,13 | -0,54 | -2,28 | 40,84 | -0,54 | 2,28 | 4,73
19 | 46,71 | -028] 2,15 | 59,10 | -0,76 | -1,09 | 58,81 | -0,76 | -1,09 | 3,91
20 | 16,067,-0,6 | 3,45 | 76,76 | -0,78 | 0,80 | 76,47 | -0,78 | 0,80 | 2,69 sMaeI;ng‘;l)°“"differe“°e(5
21 | 9541| -097 | 476 [ 9512 | -058 | 329 19483 | -0,58 | 3.29 | 1,63 [Al*p,p=B,1
Mean colour reproduction index: R* ;, ;;, = 62

Table H.11 — Colourimetric data of 14 CIE and 5 grey colours in pixel image, DIN 33866 no. 4,

picture C1
Specification according to
i LAB* ¢ LAB* LAB* . AE*
Annex G
1 |61,45|1753 | 11,74 | 62,01 | 1,42 | 8,41 | 62,01 | 1,42 | 8,41 | 8,78
2 160,69 | 0,08 | 2892 62,81 | -4,14 | 24,41 | 62,81 | -4,14 | 24,41 | 6,54
3 | 62,02 |-20,58| 44,41 | 65,47 |-29,58| 56,54 | 65,47 |-29,58| 56,54 | 15,49
4 | 61,20 |-33,16| 17,07 | 65,59 |-28,55| 896 | 65,59 |-28,55| 896 | 10,31
5 | 62,40 |-1747 | -8,55 | 63,63 | -4,23 |-27,12 | 63,63 | -4,23 | -27,12 | 22,84
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Table H.11 (continued)

) Specification according to
i LAB* ¢ LAB* LAB* . AE*
Annex G

6 | 61,51 | -0,36 |-28,39| 61,65 | 3,93 |-26,69| 61,65 | 3,93 |-26,69| 4,63 |Regularity

7 | 61,12 | 20,15 |-24,55| 63,43 | 15,43 |-20,52 | 63,43 | 15,43 |-20,52| 6,62 |g*=43,3

8 | 62,77 | 2742 |-13,63| 70,22 | 33,52 | -7,18 | 70,22 | 33,52 | -7,18 | 11,59

9 | 3992 | 58,74 | 2799 | 49,61 | 64,68 | 27,38 | 49,61 | 64,68 | 27,38 | 11,38 |Lightness gamut
10 | 81,26 | -2,89 | 71,56 | 87,46 | -7,54 | 99,25 | 8746 | -7,54 | 99,25 | 28,75 |f*=79,8

11 | 52,23 |-42,42| 13,60 | 55,78 |-21,39| 4,93 | 55,78 |-21,39| 4,93 | 23,02
12 | 30,57 | IL,41 |-46,47| 45,57 | 517 |-38,81| 45,57 | 517 [-38,81| 17,26

Mean colour differerice (14
samples)

14 | 40,75 | 13,8 | 24,23 | 47,09 | -18,99 | 29,83 | 47,09 |-18,99 | 29,83 | 992 |AE*(ipLag = 12,8
15 | 18,01 | 9,50 | -0,45 | 27,31 | -994 | 4,37 | 27,31 | -994 | 4,37 | 14,80
16 | 9541 | 097 | 4,76 |94,38 | 0,33 | 3,53 | 94,38 | 0,33 | 3,53 | 2,07
17 | 18,01 | 0,50 | -0,45 | 27,31 | -994 | 4,37 | 23,18 | -994 | 4,37 | 12,62
18 | 3736 | P13 | 0,84 | 3743 | -788 | 4,38 | 33,30 | -7,88 | 4,38 | 9,66
19 | 56,71 | 40,23 | 2,15 | 56,85 | -2,21 | 2,12 | 52,72 | -2,21 | 2,12 { 446

13 180,23 | 11,37 | 21,04 | 80,85 | 13,33 | 19,86 | 80,85 | 13,33 | 19,86 | 2,37

Mean colour differepce (5
samples)

219541 | 40,97 | 4,76 | 94,38 | 0,33 | 3,53 | 90,25 | 0,33 3,53 | 547 |AL*¢jgap=10,1
Mean colour reproduction index: R*,, ,,, = 44

20 176,06 | 0,6 | 3,45 | 71,03 | 3,56 | -12,1 | 6690 | 3,56 | -12/1 | 18,53
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Annex I
(informative)

Guideline for ISO-test chart production

This annex includes information for manufacturers who plan to produce ISO-test charts according to
this document.

NOTE
and wi
The co

the bat|

By hal

of 36

(3 60(
halftope technique exceed the resolution of actual colour copying ‘tmachines. Coloured
higher]

Using

of Ger
photog

0,083
of DIN

The IS

in laydqut and colourimetric data to the specifications of this document. The DIN-test chaf

techni

elements but contain nearly the same testing elements.

Lh intended colourimetric aim data. The ISO 12641 targets were produced by different
ourimetric data of production: representative measurements of the production and-the
ch are on the website of the manufacturers.

ftone technique DIN produced the achromatic test chart 1 by an image setter wit
DO dpi on photographic paper. Test charts 2 to 4 were produced using the same
dpi) which make the printing films for offset printing. The resolutions of all

resolution.

continuous tone reproduction the Federal Institute for\Materials Research and ]
many produced four test charts using a digital indage setter with a resolution
raphic colour paper. This resolution correspords to a 12 x 12 halftone cell
mm). This is smaller than the 22 x 22 halftone cel,(0,152 mm x 0,152 mm) used for t
test charts in halftone technique (see Annex JJ:

D-test charts in continuous tone technigue-are the first test productions which try

Hue produced in the DIN 33866 serjes differ from this document in the layout

Table I.1.=1SO-identification and image version code

Similar colour test charts for colour scanner calibration are defined in ISO 12641 by physical layout

anufacturers.
mean values of

h a resolution
image setter
fest charts in
bhotos have a

esting (BAM)
bf 300 dpi on
(0,083 mm x
he production

[0 correspond
ts in halftone
pf the testing

SO-identification code and ISO-image version code

['he test charts for coleur devices show at different positions:

An [SO-identification’ code on the top right side

An [SO-image.version code on the bottom left side
ISO-identification code: (e.g. 19981006-101)

Abreviation at code-position:

bogition no. 1 to 4: 1998=year

Diao .01 o0 19

13 £l
pOSTCIOT 10T CIT

JtO O UT CO T Z=11TOTT

.7t08: 01 to 31=day

. 9: -=(for separation)

. 10: I=ISO; (others: e.g. D = DIN)

.11 to 12: 01 to 04=Test chart no. 1 to 4; others
ISO-image version code: (e.g. E1-2CS21)

position no
position no
position no

position no

Abreviation at code-position:

position no. 1: E=English; (others: e.g. G=German; J=Japanese)
position no. 2: 1 to 5=resolutions 192 x 128 to 3 096 x 2 072
position no. 3: - (for separation)

position no. 4: 1 to 4=test chart 1 to 4
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Table 1.1 (continued)

position no. 5: T=text mode; C=colour mode; other modes ...
position no. 6: S=PS-file; D=PDF-file; other files ...

position no. 7 and 8: 11; 21 = Version 11; 21; other versions ...

The ISO-test charts shown in Figures 4 to 7 include an [SO-identification code and an ISO-image version
code. These codes are described in Table I.1.

A manufacturer who plans to produce at least one of the four the ISO-test charts shown in Figures 4
to 7 may use the image files which are on the ISO maintenance portal (see Annex M) in the file format
PostScript or equivalent for output in format A4. A manufacturer may produce test charts in continuous
tone or halftope.

There are other requirements defined in this document for the production of ISO-test,'charts. The
following list jnay serve as a guideline for production and includes main requirements;

a) adecision shall be taken to produce in halftone or continuous tone technique of-both (see 4.6);
b) a decision} which test charts to produce and with which material and in which format (see Table 3);

c) for halftdne production a manufacturer shall disclose the line screens used for productign (see
4.3.6);

d) adecisior} shall be taken about the manufacturer (company) information part on the ISO-test|charts
(top middle and top left text on ISO-test charts, compare Figutes 4 to 7);

e) for the production of the ISO-test charts 2 and 4 a picture B1 (identical to picture D1) with the
requiremgents (see 4.3.5) is necessary;

f) the layouf and the colours to produce are defined'in this document (see Figures 1 to 7 Tableg 1 and
2,and in Annex H);

g) the manuffacturer may try to keep the production differences smaller compared to the “orientation
colour differences” of the DIN-production-described in Tables 1 and 2, and in Annex H;

h) after production the company maypresent its results by tables similar to the tables of this doqument
(e.g. Table 1, Table 2, Tables in Annex H and others) on the company and other web servefs (see
Annex M].

The manufacfurers (compang),may have some difficulties by imaging the ISO-test charts in PosfScript
file format or|{equivalent oh.the devices for production. The ISO-image files can be used for output on
many devices|but not all2If the output fails, there are two probable causes:

1) the device and.the software are not able to use device-independent L*a*b*-coordinates (e.g. yised in
pictures A27/A3)B1, B3, C2, C3, D1, D3);

2) the device and the software are not able to adjust the lines according to device coordinates (e.g.
used in pictures A5, A6, C5, C6).

If there are imaging problems the company may try to image the separate picture files. If the picture
which produces the problem is known then a work-around may help to image this picture file. If this is
successful then in the ISO-image file code this picture may be replaced by the new one.

For the application of this document five representative measurements of the production and the mean
values of the batch production are of interest.
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Annex |
(informative)

Halftone raster-cell data

This annex includes the information about raster cell threshold data used to produce the DIN-test
charts 1 to 4. Copiers sometimes produce different output for colours which appear equal for the human

visual system and with pqnnl colourimetric L*a*h*data _The scan device within the cop

er sometimes

magni
artific
The hy

fies the halftone cells (size 0,16 mm x 0,16 mm) by up to a factor 10 and may
al effects (the real halftone structure and Moiré- effects) not seen by the visuakh
man visual system cannot resolve details within a halftone cell which the,copier c:

Professional image settters and some printers which have included an intehpreter of t}
langudge can fill halftone cells by an operator called “HalftoneType 3”. THis operator J
black points at any x- and y- location defined by the device space reselution. One can s
PS-file| (or equivalent) to an image setter or to some PS-printers (or‘g€quivalent) which
the opprator “HalftoneType 3”. An image setter with the resolutiomof 3 600 dpi and a sp
definiffion was used for the production of DIN-test charts. Mdny companies have a s
definifion within the software of their PS-devices (or equivalént). It is impossible to rep¢

of test|charts without knowing the definition of the “HalftoneType 3”.

Any company producing test charts in halftone techniqde shall disclose the “HalftoneType3
for thg public. The information of the DIN productioniwill serve as example for other prod

The BAM-PS-image setter with a resolution of 3,600 dpi used for production of DIN-te
points|in the raster device space by a distance.of 7 um with a point diameter of 21 um (th
raster|distance).

produce very
iman system.
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ne PostScript-
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cret halftone
at production

"-information
uctions.

st charts sets
ree times the

A PS-grinter (or equivalent) with a resolution of 300 dpi sets points in the raster device space by a

distanfe of 12 x 7 um = 84 pm with\a point diameter of about 3 x 84 um = 252 pm (th
raster|distance).

Table J.1 shows the PS-file (or equivalent) with a definition of a horizontal “HalftoneType
The wjdth and height are.24 x 24, which fills a raster cell of 0,168 mm x 0,168 mm by 2
The thireshold data in the)raster cell are coded hexadecimal between 00 and FO by 16 ste
cell is filled according-tod the 256 steps of the pixel image data. The “HalftoneType 3”-data|
cell “line-oriented*.in horizontal direction. This is shown by the output on a PS-printer (.
with 300 dpi resolution in Figure J.2.

Table
test ch

.2 shows the definition of a “HalftoneType 3”-raster cell used for the production
arts. The width and height are 22 x 22, which fills a raster cell of 0,154 mm x 0,15

ree times the

3”-raster cell.
4 x 24 points.
ps. The raster
fill the raster
DI equivalent)

of DIN 33866
4 mm by 22 x
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22 poi

by 64 steps.

The raster cell is filled according to the 256 steps of the pixel image data. The “HalftoneType 3”-data
fill the raster cell “line-oriented” in vertical direction. This is shown by the output on a PS-printer (or
equivalent) with a resolution of 300 dpi in Figure J.2.

The output of a PS-image setter (or equivalent) with a resolution of 3 600 dpi will not allow to detect the
orientation of the raster cell in normal visual distance. One can test this by looking at the 16 grey steps
of DIN-test chart 1. They appear completely homogeneous.

Within each EPS-picture file (or equivalent) there are two PS-code lines (or equivalent) describing that
there is no halftone type specified. Then the unknown halftone type of the device is used.
/Halbt  {

} def
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