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ISO/IEC 15775:

Foreword

2022(E)

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.

T}
ar
ne
ac
w

e procedures used to develop this document and those intended for its further ana

ntenance

e described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria

eded for the different types of document should be noted. This document-was d
cordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iSo:org/dirg

rafted in
bctives or

At
of
rig
In
lis

vw.iec.ch/members_experts/refdocs).

tention is drawn to the possibility that some of the elements of this doCument may be th
patent rights. ISO and IEC shall not be held responsible for identifying any or all su
bhts. Details of any patent rights identified during the development of the document will
froduction and/or on the ISO list of patent declarations received (sé€www.iso.org/patents)
t of patent declarations received (see https://patents.iec.ch).

A
c

y trade name used in this document is information given/for the convenience of users and
stitute an endorsement.

Fgr an explanation of the voluntary nature of stardards, the meaning of ISO specific t

e

ressions related to conformity assessment, asdwell as information about ISO's adh

the World Trade Organization (WTO) principles in the Technical Barriers to Trade (
wWww.iso.org/iso/foreword.html. In the IEC, seeeswww.iec.ch/understanding-standards.

T
S

T}
te

T}

is document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information t¢
bcommittee SC 28, Office equipment.

is second edition cancels and(teplaces the first edition (ISO/IEC 15775:1999), which
Chnically revised. It also incorporates the Amendment ISO/IEC 15775:1999/Amd. 1:2005.

e main changes are as follows:
the title has been changed;
the scope has been changed;
the citation of the references has been updated;
some terms and definitions have been deleted;

the electronic version of the test charts has been provided;

e subject
Ch patent
be in the
br the IEC

does not

brms and
brence to
[BT) see

chnology,

has been

the 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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ISO/IEC 15775:2022(E)

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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INTERNATIONAL STANDARD ISO/IEC 15775:

2022(E)

Information technology — Office equipment — Method of
specifying image reproduction of colour copying machines
and multifunction devices with copying modes by printed
test charts

1
T}

Scope

is document provides requirements for test charts and their use to assess the dmaging

colour copying machines and multifunction devices with copying modes. This dacument is 3

to

testing of reproduction properties of colour copying machines and multifinction devic

copying function, in order to help to recognize the possibilities and limits of various machin

th

2
TH

pir comparison.

Normative references

e following documents are referred to in the text in such{a way that some or all of thej

quality of
pplicable
ps having
s and for

r content

constitutes requirements of this document. For dated references, only the edition cited applies. For

ur
IS
IS

im

3

dated references, the latest edition of the referenced doctiment (including any amendmentg
D 3664, Graphic technology and photography — Viewing conditions
D 13655, Graphic technology — Spectral measurement and colorimetric computation for gr

ages

Terms and definitions

Far the purposes of this document the following terms and definitions apply.

IS

3.

D and [EC maintain terminology databases for use in standardization at the following addrs

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

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

L

cdlour difference

pd
[S

rceived dissimilarity between two colour stimuli

DURCETISO/IEC 17823:2015, 2.5]

) applies.

iphic arts

SSesS:

3

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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15775:2022(E)

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,
picture a

At least f(
Cand E)
filled out

Colour co
test chart

4.2 Majterial of test charts

421 G

The mate

4.2.2 Examples of material for halftone test charts available as ISO 15775 test charts

Test char
Test char
Test char
Test char

For the c}

4.2.3 Examples of materialsfor continuous tone test charts available as ISO 15775 test charts

Test char
Test char
Test char

Test char

‘ea and two forms (see Annexes E and F) used for tests of the frame area around it.

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

pying machines are often used for reproduction of achromatic charts. Therefore, an achroma
should also be used for testing colour copying machines.

eneral

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

[ 1: photographic paper for black and white pictures, glossy, 85 g/m?
[ 2: fine art paper, glossy, natural white,@on-fading, 100 % non-chlorine bleached, 150 g/m}
[ 3: fine art paper, glossy, natural white, non-fading, 100 % non-chlorine bleached, 150 g/m}
[ 4: fine art paper, glossy, natural white, non-fading, 100 % non-chlorine bleached, 150 g/mj

aracteristic of example production, see Table L.1 in Annex L.

L 1: photograplii¢-paper for colour pictures, glossy, 225 g/m?
F 2: photographic paper for colour pictures, glossy, 225 g/m?
F 3: photographic paper for colour pictures, glossy, 225 g/m?

F 4-photographic paper for colour pictures, glossy, 225 g/m?

P, 3 and 4 contains a form (see Annexes A, B, C, and D respectively) used for visual tests ofithe

ur forms shall be filled out, two for an achromatic test chart (no. 1: form A and E g/ne. 3: fofm

S

Fic

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

Figures 4

to 7 the content is shown.

© ISO/IEC 2022 - All rights reserved
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Basic layout of the picture area and the frame area around

ISO/IEC 15775:2022(E)
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|0rder information of production company (e.g. Web-site) for ISO-test chart (e.g. code:rha4ra-100)-_|

W left top position mark: I right top position mark: M
xltp=17 mm, yltp= 193 mm xltp=279 mm,yltp=193 mm \
S (? left top grey scale right top grey scale @
Ga (:‘r‘ (center of square N): (center of square N): o
—= xltg = 28 mm, yltg = 197 mm xltg=239 mm,yltg=197 mm, &
§ s |s=7mm s=7mm g
o2 [xI1 =28 mm, xI2 = 86 mm, xrl =161 mm, xr2 =219 mm, =
.5 |yll =153 mm yl2 =153 mm yrl =153 mm yr2=153 mm = 1L
CH =]
&5 \ =l
5 S
= D)
] =}
173 [\S]
= =
&
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
—
)
S
£ S|V
ol 25
= g
@ @
< xI5 =28 mm, x16 = 86 mm, xr5=161 mm, Xr6'=219 mm, =
3 yl5 = 65 mm yl6 = 65 mm yr5= 65 mm yI'6 = 65 mm :4; §
g left bottom position mark: f 'right bottom position mark;, Si 3
= 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
[%2] xltg = 28 mm, yltg = 12 mm, xltg=239 mm, yltg = 12 mm, Iy
Lﬁ s=7 mm s=7 mm =
x17 =28 mm, xI8 = 86 mm, xr7 =161 mm, xr8 =219 mm,
yl7 =21 mm yl8 =21 mm yr7 £21hm yré= 21 mm C

(e

Layout of test chart no. 0 for colour copiersaecording to ISO 15775/ed-2,
see https://standards.iso.org/iso-iec/15775/ed-2 /en/index.html

©

C

T
T
T
~7

M

AV

.

i

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

cofrner of the format A4. Oné can find the x- and y-data of:

NOTE 1

four positiofimarks,

left bottom cornérof 16 pictures,

centreof four squares with black colours N of a 5-step grey scale,

bure 1 includes x- and y-data'in mm for all test elements shown with an arrow point at the l¢

fiyvérectangles located 2 mm up and to the right compared to the outer one and 4 mm s
both sides.

bure 1 shows the basic layout of the tést charts which includes in the central area the lajout of 16
Ctures (without content) and in the frame area around text and other elements. The basic foymat is A4
D7 mm x 210 mm) described by(the outer rectangle. The inner rectangle has a thicker line
stead of 0,15 mm) and the size is 282 mm x 194 mm.

(0,30 mm

ft bottom

maller on

based on arrows within this document.

NOTE 2

Arrows help to detect the distance to the outer rectangle of the format A4. There is no visual test

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
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4.3.3 Layout of the picture area and the frame area around of test charts 1 to 4

C

; = v L 0 — v M c + .
ﬁ\ - |Order information of production company (e.g. Web-site) for ISO-test chart (e.g. code=rhadra-10(1/3)) -_| h
W N\

.\
19 = —
£5 3
o xA4 = (161-8) mm, yA4 = 65 mm, =1
e.5 xdA4 =120 mm, ydA4 = 40 mm a L
o, 3 Picture A4 or C4 i.—“r_

E o

o B

=2 )

S S

7 N

&
XAl =28 mm, yAl =109 mm, xA5 = (161-8) mm, yA5 = 109 mm, 2
xdA1 =120 mm, ydA4 = 84 mm xdA5 = 120 mm, ydA5 = 40 mm ¢
Picture Al or C1 Picture A5 or C5 2 {1
- (4
& xA21 = 17 mm, yA21 = 20 mm, Nt
g xdA21 = 14 mm Y
é Recommendation: Measure upper larger adjacent samples! i %
S |xA2=28mm,yA2=65mm, XA6 = (161-8) mm, yA6 = 65 mm, %3
< xdA2 =120 mm, ydA2 = 40 mm xdA6 = 120 mm, ydA6 = 40 mm 3
g- Picture A2 or C2 Picture A6 or C6 ﬁi §
o
; 8 M
IR xA31 =17 mm, yA31 = 20 mm, xdA31 = 14 mm '8;;3
%] =8
S Recommendation: Measure upper larger adjacent samples! = 5_'
p xA3 = 28 mm, yA3 = 21 mm, xdA3 = 245 mm, ydA3 = 40 mm . C
@ Picure A3 or 3 1,ayout of test chart no. 1/3 for colour copiers according to 1ISO 15775/ @
-_| ed-2, see https://standards.iso.org/iso-iec/15775fed42/en/index.html -:l ‘
E) \: C M Y i (8] I V I E}
AV T

Figure 2
of the pic

now six }Jctures Al to A6 and C1 to C6 intest charts 1 and 3 respectively.

Within t
5-step an|
corner of

NOTE

equivalenf
used. The
material ul

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

thows the layout of test charts 1 and 3*with six pictures and a frame area around. The layd
fures and the frame area is very similar to the basic layout of Figure 1. Instead of 16 there g

e area of pictures A2 and A3there is a square which represents the first sample (black) of t
d 16-step grey scales. Thex3and y-data of the square centre is given relative to the left bottd
pictures A2 and A3. The grey sample distance of the 5- or 16-step grey series is 14 mm.

There are two additional samples which appear black (Ny) and white (W;). In digital PS-files
) absolute or relative colourimetric space with lightness L* or I *.j,¢ve = (L*-L*y) / (L*y -L*y) can

sed, which canbe different compared to L*y and L*,, of the contrast range.

or
be

colourimetric.data L* = 0 and L* = 100 produce the darkest black (Ny) and lightest white (W;) on the

© ISO/IEC 2022 - All rights reserved
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T
T
I

HEAN

an
T
T

A A
. V L O } Y M C 5
’ m- |Order information of production company (e.g. Web-site) for ISO-test chart (e.g. code=rha4ra-10(2/4)) -_| /N
]
W part1 :‘ xB41 = 8,5 mm, yB41 = 34,5 mm, xdB41 = 7,0 mm PJ
Cl =7 :‘ xB42 = 8,5 mm, yB42 = 26,0 mm, xdB42 = 7,0 mm g
dQ (e}
N ':r . ) . . e
== Warning: Exact Position, size and distance of E xB43 = 8,5 mm, yB43 = 17,5 mm, xdB43 = 7,0 mm o
© 3 I =
Al o= samples in picture B1 depend on B xB44 = 8,5 mm, yB44 = 8,5 mm, xdB44 = 7,0 mm =
2.5 ) ) - - - _ =3
M gg manufacturer of ISO-test chart(intention; | 4 =161mm, yB4 =153 mm, xdB4 =112 mm, ydB4 = 40 mm g
E similar compared to picture B3!) g
(=4 [y
E t2 S
1 + | xB11=685mm,yB11 =19,85 mm,xdB11 =77 mm %" i
=3
o
Y B xB12 = 6,85 mm, yB12 = 7,85 mm, xdB12 = 7,7 mm p“"ﬂ xB5 =161 mm, yB5 =109 mm, L
xB1 =28 mm, yB1 = 109 mm, xdB1 = 130 mm, ydB1 = 86 mm xdB5 =112 mm, ydB5 = 40 mm L
L Picture B1 or D1 Picture B5 or D5 =
N
N
N
a =
a =
o w
89
xB2 =28 mm, yB2 = 65 mm, xB6 = 161 mm, yB6 = 65 mm, i
xdB2 = 130 mm, ydB2 = 40 mm xdB6 = 112 mm, ydB6 = 40 nim
Picture B2 or D2 Picture B6 or D6

D xB31 = 6,85 mm, yB31 = 25,35 mm,

xdB31 =7,7 mm

D xB32 = 6,85 mm, yB32 = 13,35 mm,
xdB32 = 7,7 mm

xB3 =28 mm, yB3 =21 mm, xB7 =161 mni, yB7 = 21 mm,
xdB3 = 130 mm, ydB3 = 40 mm xdB7 = 112,mm, ydB7 = 40 mm
Picture B3 or D3 Picture BZ’or\D7

Layout of test chart no. 2 /4 for colour copiers according to ISO,45%75/ed-2, see

bl

"

éj!
A @ (#/2)01-e1peya
:[BLISJBUL 9DU.13)]

F@ $ESDZ-HI UOISIOA S[1J-IN0KET

https://standards.iso.org/iso-iec/15775 /ed-2/en/index.htm¥
Y

T A
T M
t

<

T Q |
T N
T

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

ere are now seven pictures B1 to B7.and’ D1 to D7 in test charts 2 and 4 respectively.

min.

ithin the picture B4 (or D4) there are four squares which represent the first samples of col
-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

B.4 Restrictions for layout and content of picture B1

picture BT of test chart 2 (which is identical to picture D1 of test chart 4) the subject matt
osen by the manufacturer. Any picture which satisfies the following restrictions is allow
Detest chart manufacturer:

bure 3 shows the layout of test charts 2_and 4 with seven pictures and a frame area arqund. The
fout of the pictures and the frame arearis very similar to the basic layout of Figure 1. Instlead of 16

jthin the pictures B1 and B3 (or(Di*and D3) there are two squares which represent the firgt CIE-test
colour and the black sample of the 16-step grey scale. The x- and y-data of the square centres

are given

ative to the left bottom corner of pictures B1 and B3 (D1 and D3). The sample distance of the steps is

ur series
0 mm.

br may be
ed for an

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
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Part 3: shall include a 16-step equidistant grey scale between black N (L*y = 10) and white W (L*, = 94)

(130 mm

NOTE 1

x 15 mm).

An [SO-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 B]
resultind

NOTE 3
L*a*b* col
picture B3

4.3.5 Restrictions for digital image data and resolution of picture B1

ISO-test ¢
128, 384

NOTE 1
process w

NOTE 2
chart man

NOTE 3

of a 3 x 4 matrix transform are given. The transformation'from RGB-image data to L*a*b*image data can be (

example)

NOTE 4
The lowes
+ Wy and t

NOTE 5
transform|

NOTE 6
data are v

4.3.6 Restrictions for producing ISO-test charts in halftone technique

A test pat

used shalll be.described by a complete definition of the halftone type.

(with the three parts in one exposure) and the scanning process producing the digital image, W
fferent CIE-test colours and grey samples in pictures B1 and B3.

By a least squares technique, a transformation of the digital image data (e.g. RGB) is uséd to calcul

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

hart manufacturers shall publish RGB-image data of the picture BLin five resolutions: 192
x 256,786 x 512,1 536 x 1 024, and 3 072 x 2 048.

RGB-image data in these five resolutions can be, for example{ produced by the Kodak Photo CD]
th the option “Transfer to EPS (Encapsulated PostScript) (or equivalent) with 24 bit colour”.
ufacturer.

In ISO-test charts within the header of the EPS-file (or equivalent) of the picture B1, numerical d3
alculated by a PS-interpreter (or equivalent).

The transformation from RGB-image data to L*a*b*image data is the same for all image resolutio
L resolution can be used to get a tablé.of'the RGB-image data of the 32 colours (14 CIE-test colours +

he 16-step grey samples).

The intended CIE-test and\grey colours are known. This allows to calculate an optimiz
ption from RGB-image data te-L*a*b*image data.

For negative film between two stops underexposure and three stops overexposure the RGB-im3
bry different. An optimized transform leads to L*a*b*image data which produce very similar output

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

The halft

A transformation from RGB-image data to L*a*b*image data can be recommended by the ISO-t¢

The photographic process (film material, taken illuminant exposure, development) used to take fhe

ill

hte
of

ita
for

1S.
NO

ge

cn

hne‘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.

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

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

e
Edch EPS-picture file (or equivalent) of test charts 2 and 4 produces only one picture gnt in size
bdtween 130 mm x 86 mm (B1), 130 mm x 40 mm (B2 and B3), and 112 mm x 40 m 4, B5, B6 and
B7) (see Figure 3). :
The EPS-picture files (or equivalent) can be found as “technical information”. Tﬁ{éandard EHS-picture
files produce the picture content located 25,4 mm in x- and y-direction froe)the left bottom|corner of
the output paper (see Annex M).

put paper ( ) O\\<<,
4.5 Digital PS-files and PDF-files (or equivalent) for ISO-t@ charts
Cdmbined PS-files (or equivalent) include both the layout spe iffeation and the picture contgnt. These
PY-files (or equivalent) are called the “digital” [SO-test charéo. 1 to 4. They are shown in Figure 4 to
Figure 7 reduced to half size.

N

NOTE The output of line rasters in pictures A5, A6, C‘@nd Cé6 is often different for PS- and PI)F-files (or

equivalent). ISO-test charts 1 and 3 show the reference\ggput with line rasters.
X

N

Y

7K ry
I \ ! T
I O 1 'I\,I T
L Us i~ 7 I

Y (&

Order information ofproductlon co

n\g@(e g. Web-site) for ISO-test chart (e.g. code=rha4ra- 101)-_ﬂ

@ backgound ¢ 1 rl‘;ng stzp 0-1
g Hexcode

7-8

=

o F E-F
C’-; / == 2 0 2-0
/Il\\\ oo 000Cc ool 8-6
z Z/IN F_n
©, ndolt-rin e: ring
M fD-: Landolt g5 cods

Picture A4: Landolt-rings W-N

)
‘suoneuLIojul [E21UYI9 ],

TOI-STS0T20C ‘uonesynuapl OSI g

TeigLaB, I:‘.......

(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

Test chart no. 1 for colour copiers accordin
https //standards.iso.org/iso-iec, 1577‘3/&

to ISO 15775/ed-2, see
-2 en index.html

@

Y
line raster diameter in Ipi
L Picture A5: Line raster under 45° (or 135°); PS operator: w* setgra; |1
5‘ 1z 126{136(144/152|160/168(176/184(192/200(208(216(224(232(240
<
0 ¢ —_
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Figure 4 — PS-file (or equivalent) output of digital ISO-test chart 1 (reduced t
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Picture B3: 14 CIE-test colours according to CIE 13.3 and 16 grey steps Picture B7: Landolt Ti and w- N
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- https://standards.iso. org[1so iec/15775/ed-2/en mdex html
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Figure 5 — PS-file (or equivalent) output of digitq&gf)-test chart 2 (reduced to half size)
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D . . N I | 2 =
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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 .
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Figure 6 — PS-file (or equivalent) output of digital ISO-test chart 3 (reduced to half size)
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Picture D3: 14 CIE-test colours according to CIE 13.3 and 16 grey steps i
Test chart no. 4 for colour copiers according to ISO _15775/%
https://standards.iso.org/iso-iec/15775/ed-2 /en/index.hti
C M Y Qs —
QO
Figure 7 — PS-file (or equivalent) output o@%ital ISO-test chart 4 (reduced to half(size)

N

The output of the digital standard PS-files (@gﬂluivalent) in the format A4 are shown separatply on the
ISP maintenance portal (see Annex M). ufacturers of [SO-test charts will use these digital PS-files
(or equivalent) as starting files for the\gr uction of analogue ISO-test charts 1 to 4.

T
!
174

Analogue test charts 1 to 4 are av(l}%le in References [16] and [17].

The digital ISO-test charts 1n e both the layout and the picture content including the coloprimetric
dqta of each test sample. &@ of the intended colourimetric data can be found in Table 1 anf Table 2
arld in Annexes G and colourimetric agreement of the produced colours of analogue t¢st charts
arld the intended col of digital test charts can be measured and evaluated by the methodl given in
Annexes G and H. CJ\

4.6 Produ@@tm of ISO-test charts

The pro Qon of the ISO-test charts by different manufacturers will show colourimetric differences.
N¢ %ﬂ imetric tolerance is given within this document for the manufacturers. The differences
b4t intended and produced colours within the productlon of ISO-test charts 1 to 4 ar¢ given in
T UlU D dllu ldUlEb ﬂ L LO n Ll UlllUl CIICCS UELWUEII uchuucu dllu Pl UUULUU LUlUulb lll LllEbU ableS 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*, | ALY | Aa*,, | A%, AE*, .
c | 5862 |-3062] -42,74 | 5996 | -2780 | -43,15 | 1,34 | 2,82 | -041 | 3,15
M 718,13 75,2 6,79 1919 74,03 =740 1,06 117 ~0,61 1,69
Yy [ 9037|1115 9617 | 8712 | -5,58 | 10561 | -3,25 | 557 | 944 | 11,43
0 4794 | 6531 | 52,07 | 4794 | 6531 | 52,07 | 0,00 | 0,00 | 0,00 | 0,00 2/55
L ||5090 |[-6296| 3671 | 5090 | -6296 | 3671 | 0,00 | 000 | 000 | 000 g"gf;ji s
v || 2572|3145 | -4435 | 2572 | 31,45 | -44,35 | 0,00 | 0,00 | 000 | 0660
N [ 1801] 050 | -046 | 1716 | -0,06 | -2,71 | -0,85 | -0,56 | -2,25-. 2,47
w |o9541 | -098 | 476 | 9498 | -058 | 328 | -043 | 040 | 148, 1,59
¢ |[5862|-3062| -42,74 | 86,88 | -46,17 | -13,56 | 28,26 | -15,55 | 29,18 | 43,50
M [4813 | 7520 | -6,79 | 5730 | 94,35 | 20,70 | 9,17 | 19,15\[13,91 | 25,38
Yy [ 9037 |-1115]| 96,17 | 92,66 |-2070 | 90,75 | 2,29 | 955 | -542 | 11,22
0 4794 | 6531 52,07 (R)| 50,50 | 7692 | 64,55 | 2,56 _{ 11,61 | 12,48 | 1724 | 3133
L 50,90 | -62,96 36,71 (G)| 83,63 | -82,76 | 7990 | 32,73<| -19,80 | 43,19 | 57,69 | (averagp
-44,35 A" ap,n)
v 2572 | 3145 | 57 13039 | 7606 | 10359 |, 367 | 44,61 | 59,24 | 7431
N [ 1801 | 050 | -046 | 1,57 | 0,00 | 0,00 -16,44 | -0,50 | 046 | 16,45
w |9541 | -098 | 476 | 9541 | 001 |-001 | 000 | 099 | -475 | 4,85

Table 1 shows intended colours CMYOLVNW compared to produced colours of the DIN 33866 series|in
the upper part. The intended colours are additionally compared with television colours according|to
ITU-R BT}709-2 in the lower part.

ISO 2846(1:2017, Table D.3 defines the.intended colours of offset printing. Five colours CMYNWp, (PR
= Print) dre given for CIE-standard-illiminant D65, the 2°-standard observer and the 45°/0°-standajrd
geometry, Additionally, a nonfluarescent reference paper is described. The chromatic colours OLVpy dre
not given

The DIN 33866 series testcharts 2 to 4 are produced on this ISO-reference paper W and with chromatgic
inks CMYNpg according®o)ISO 2846-1.

The coloyrimetricdata L*a*b* of reference (r = 1SO 2846-1:2017, Table D.3) and the average colourimetfic
data of prjoductien.(o = output) are given in the upper part of Table 1. The differences between reference
and prodyiction’foutput) are small for the colours CMYNWpyg. The largest difference is AE*,;) = 11,43 for
yellow Y pnd, the average dlfference is AE* = 2,55. Less than three unlts between pictural images

ab,m

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

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* =

10 © ISO/IEC 2022 - All rights reserved
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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*, a*, b*, L* a*, b* | ALY | Aa*, . | Ab* AE*,
1 61,45 17,53 11,74 56,8 12,93 19,60 -4,65 -4,60 7,86 10,23
2 60,69 0,08 28,92 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 -1,90 6,91
4 61,20 | -33,16 | 17,07 60,90 | -48,14 | 23,62 -0,30 | -1498 6,55 16,35
5 62,40 | -17,47 -8,55 58,17 | -1998 | -13,31 | -4,23 52,51 -4,76 6,84
6 61,51 -0,36 | -28,39 | 5744 0,10 -31,83 | -4,07 0746 -3,44 5,35
7 61,12 20,15 -24,55 56,85 18,29 | -25,86 -4,%7 -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 74,61 -5,70 7,09 2,45 9,42
11 52,23 | -42,42 13,6 4715 | -47,28 | 18,53 -5,08 -4,86 493 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 | -18,23 | 23,81 -4,68 -4,43 -0,42 6,46
Mean CIELAB colour difference: AE*,, ,,, = 10,2

T4able 2 shows intended CIE-test colours compared to produced CIE-test colours in DIN-tes
m = 10,2. The largest colour differences occur
" the CIE-test colours red (no. 9)'and blue (no. 12) with AE*,, = 20,82 and 18,36 respectively,

pi
fo

The intended and producedscolours may differ. The original test charts produced by

m
w

4.

Di
to

—| [SOxteference material code on the right bottom side;

ture B6. The mean CIELAB colourdifference is AE*

ab,m

hnufacturers may be different. Therefore, copies from a specific original should only be
th each other or with-the“original which was used to produce the copies.

B ISO-identification, ISO-reference material code, and ISO-image file version

[fferent ISO-cades are useful to manage, sort and distinguish the different ISO-test charts.
7 includ€ examples of the following codes:

t chart 2,

different
ompared

Figures 1

IO ddantification coda on tha wight +0n c1dq.
S

OO IO eI eI I Co o Co T o Tt T I Ic cOpP—oTat;

— 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.
2.
3.
4.

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

Different tone techniques: continuous tone or halftone

Different modes: reflectance or transmittance mode

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-photogyaphic CMYN-photographic N-photographic OLVN-photographic
icadra =rfadra icadra =rcadra ica4ra =rcadra ica4ra =rcadra
oha4ra<>fca4ra oha4ra<>rca4ra oha4ra<>rca4ra oha4ra<>rca4ra

Test char

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

position ffo. 1:
position 1o. 2:
position 1]o. 3 and 4:
position 1fo. 5:
position 11o. 6:

for test 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

Table 3 sk
machines

codes for

The ISO-identification code consists of the date (year, month, day), e.g. 19980615, the letter I ( = IS
and the IS

The date

helps to d

beginnin

The ISO-i

resolutiofs: 192 x 128 up to 3 072 x 2 048),.the’letter T (for text mode) or C (for colour mode), the lett
S (for Pos
see Annek I.

4.9 Content and purpose of frame area of the test charts

The ISO-test charts 1 to 4 cofitain a picture area and a frame area around. The frame area is very simil
on all test

1 to 4.

In the fr

rectanglegs, 5-stepgrey scales, and position marks.

NOTE 1
inadequat

ows the information for the ISO-reference material code and twg.examples for colour copyi

a colour copying machine with different test charts are given'in the central part.

O-test chart number ( = 01 to 04). For more details se€ Annex [.

within the identification code should be the production date of the test pattern. This d3

b with the production date.

mage version code consists of the letter E (for E = English text), the digits 1 to 5 (for 5 differg

charts and described here. The picture area is described in 4.10 separately for ISO-test chat

hme ared there are different text and image elements: text with codes for identificatig

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

g

. In the lower part of Table 3 the abbreviations at code-posgitions 1 to 6 are given. Example

0)

te

ecide whether the ISO-test chart can be used-or should be discarded after a three years’ tine

nt
er

tScript-format) or D (for PDF-format), and two digits for a version number. For more detajls

n,

NP

STy

Use of text with codes for identification:

Content:

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 b

y 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 charjt.

Cgntent:

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

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

In|a visual test a yes or no decision shall be made how many<lines are on the ISO-test chartl and how
many lines are copied.

T¢st of 5-step grey scales:
Cgntent:

There are four equidistant grey scales near the four position marks (for exact position se¢ “layout”
4.8.2).

NQTE3 Thegreysamplesintestcharts1and 3 are equal to the 5-step samples of picture A2 or C2 reppectively.
THere is no picture of 5-step grey scales.ifi test charts 2 and 4 for direct comparison.

Purpose:

It |s an agreement test of th€ four grey scales. Differences can be found by visual comparison gf the four
grey scales.

Vijsual test:

In|an approximated test a yes or no decision shall be made if visual differences of the four grey $cales can
bd clearly seendf the four are different a decision shall indicate the most different grey scale fompared
to[the average. A decision shall indicate the direction of deviation (darker or lighter) compaged to the
average.

T¢stof 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.

NOTE4 The position marks are often used to position colourimetric instruments for automatic L*a*b*
colourimetric measurements and to position the plates in four colour printing.

Test of shift of colour lines:

NOTES5  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 obgolete. for
completely black and white production the specification of “Test of shift of colour lines” can be omitted,

Content:

The lineq defining the inner rectangles are drawn by different colours which (alternate in colour
between plack and the colours C, M, Y, O, L and V.

Purpose

The coloyrs of the inner rectangle allow visually to decide if there are shifts of the colour lines C, M, Y0,
L and V c¢mpared to the black line in horizontal and vertical directiofs.

Visual tefst:

In an appfroximated test a Yes- or No- decision shall be made,"if the shift of the colour (C, M, Y, O, L,|V)
lines compared to the black N line is larger or equal 0,2 nin1 (more than half of the linewidth definipg
the innerfrectangle).

4.10 Content and purpose of picture area of the test charts

4.10.1 Test chart 1 (achromatic test chart:-high lightness contrast)
Picture A1: radial gratings (Siemens:-stars) N-W, W-N, N-Z, W-Z
Content:

It consistk of radial gratings-(Siémens-stars) in the combination of N-W, W-N, N-Z, W-Z with markgd
rings (6, 10, 20 and 30) mm‘in“diameter.

Purpose

It is a redolution.test of colour copying machines. Differences can be found by comparison of the tg¢st
chart with thereproduction of the pictures.

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 magnifying glass-6x.

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

NOTE1 In some cases one cannot evaluate the inner area of the 6 mm ring. The blurred area of the original
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
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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 ¥.= 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 photographic’prdcess only
from the colour black, and not from the four process colours CMYN because for the tést chart the colour
black cannot be produced with sufficient accuracy from these colours. The grey steps of the continuous
ISP-test chart 1 are produced by the three process colours CMY of the photographic process.

NQTE2  The theoretical values L* = 0 and L* = 100 for a black N, and white/Wj“cannot be reachqd because
there are no completely absorbing or reflecting surfaces. For black (N) and white (W) in the 5- and 1§-step grey
series the lightness values are described as L*y and L*;. In the halftone ISO-test chart 1 they are appfoximately
10 and 94 respectively. In the continuous tone ISO-test charts they are“approximately 7 and 91 reppectively.
THe mentioned numbers between 0,00 and 1,00 in the respective rows\describe the relative lightne§s | * .. .¢ive
befween black and white for the relevant grey steps.

NOTE3 I results of the CIELAB lightness L*:

* .
relative

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

Pigture A3 shows 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 des¢ribed, the
grey scale begins with white and the hexadeeimal coding 0 and ends with black and the hexadecimal cpding F.

Purpose:

The reproduction of pictures A2 respectively A3 are useful in deciding whether the device is ¢apable of
diptinguishing the upper rows:ilf some greys of the upper rows look equal and cannot be separjated then
the lower rows are intendedfor an optional measurement.

NOTES5  For many fields/of application a distinction in five grey steps is sufficient, while a distinftion of as
many of the 16 grey,steps as possible is desired for the reproduction of photographic pictures. The human being
is fapable of distinguishing about 200 grey steps between white and black positioned side by side.

Vilsual test:

It |shall bejudged how many of the five (picture A2) respectively 16 grey steps (picture AB) can be
distinguished on the reproduction in the upper row.

Picture A4 Landottrings V=1
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 pictJres contain line-elements with an angle of 45° (picture A5) respectively 90° (picture A6) ahd
raster with diameter of (15 to 240) lines per inch (Ipi).

NOTE 7 [In the halftone ISO-test chart 1 240 Ipi are produced. In continuous tone ISO-test chdnt 1 there if a
technical limit of 75 Ipi dependent on the 300 dots per inch (dpi) digital image setter used for production.

Purpose
The pictufres A5 and A6 serve to test the line reproduction.
Visual test:

By analogy with the interpretation of the Siemens-stars in picture #1, a rough examination shall pe
made with the naked eye to determine the highest spatial frequeneywhich is perceptible.

For an expct examination an optical aid such as a magnifying glass-6x could be used to examine which
raster unft diameter regular lines can be recognized.
NOTE 8 |[Colour copying machines have a fixed angle of, scanning (normally horizontal or vertical). Tihe
reproductjons correspond to the angles of the copied paftern whose marked pattern structures are shown,
which are|known in the printing area as Moiré-patterns\and which will be lower by an angle of 45°. Because| of
this the tept chart 1 contains pictures with two differént angles.

NOTE9 |The line rasters diameter 80 Ipi to 240/1pi can normally only be distinguished by using optical aifls,
such as a thagnifying glass.

NOTE 10 [In pictures A5 and A6 the onewith the greatest Ipi for which the lines and spaces can be distinguished
is a measufre of the copier resolution,

NOTE 11 |[Itis possible that defects in copies made with the test patterns A5 and A6 for areas with greater thlan
60 lpi are pot important.

It is recotnmended to rotate and move the test patterns A5 and A6 to different locations on the imagipg
platen asfit can uncovet additional reproduction defects.

4.10.2 Test chart2 (chromatic test chart: CMYN colours)

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,
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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

NOTE3  An optional radial grating (Siemens-star N-W) used in ISO-test chart 4 helps to get somg,itfjformation
onf pixel image resolution.

Visual test:

Clear (immediately conspicuous) differences between the original and the 'reproduction ghould be
judged.

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

R4dial 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.

Purpose:

Pifture B2 serves for the judgement of resolution. . The'rings with a diameter of (6, 10 and 20) mm serve
as{guide.

Vijsual test:

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

Fdr a detailed test the greatest diameter of the blurred area should be examined with an optical aid
such as a magnifying glass-6x:

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

NOTE4 In some casés’'the inner area of the 6 mm ring cannot be evaluated. The blurred area of the original
cap be larger compared to the inner area of the 6 mm ring.

NOTES5 TheJldwest resolution is usually the one for the radial grating W-Y due to the low contradt between
wl[te and yé€llow.

PictureB3: 14 CIE-test colours, black N, and white W;, 16 equidistant grey steps

NQIES Picture B3 isidenticalto pir‘hlrn D3 oftestchart4

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 reprqduction are being judged (yes or no decision). Should this not be the case, the number |of
distinguighable steps should be stated.

NOTE 7 |The test colours reproduced in the test chart show small colour differences compared-to”the tgst
colours dgfined in CIE 13.3. This fact can be ignored for the visual judgement as here the colour differerjce
between the original 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 pictuyre contains four rows with 16 colour steps each, using the colours‘C, M, Y and N, starting with
white and the hexadecimal coding zero up to the colour with the hexadecimal coding F.

Purpose
Picture B# serves for the judgement of different colour steps.
Visual test:

For each pf the four colours it should be examined visually, whether all 16 colour steps of the rows gre
different [yes or no decision). Should this not be the-case, the number of distinguishable steps should pe
stated.

NOTE 8 |For a reproduction of photographic.pictures the differentiation of as many of the 16 colour steps|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 persons.
Picture B5: script and Landolt-rings in four sizes
Content:

The pictyre contains (in four groups with the relative sizes 10, 8, 6 and 4) 32 black characters and 8
Landolt-rfngs in the eglours N, C, M and Y in each group.

Purpose

Picture Bf5¢serves for testing of reproduction by recognition of characters depending on their size ahd
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:

Pittures B6 and B7 shall also allow a judgement of how the reproduction of characters on| different
bdckgrounds depends on the difference of the chromatic steps of characters and the backgroynd.

Visual test:

Fdr tests the recognition frequency of the Landolt-rings shall be judged accordingyto 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
Cgntent:

It |contains radial gratings (Siemens-stars) in the combination of N-W, W-N, N-Z, W-Z with marked
r'l\gs (6, 10, 20 and 30) mm in diameter.

—

Purpose:

It perves as a resolution test of colour copying machines. Differences can be found by comparipon of the
teft chart with the reproduction of the pictures:

Visual test:

In|a rough test, a yes or no decisioncshall be made if the diameter of the blurred area in the radial
grpting on the reproduction does wot'exceed the chosen ring size in all directions (yes or no dg¢cision).

Far a detailed test the greatest diameter of the blurred area should be examined with an optical aid
such as a magnifying glass- 63.

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

NQTE1 In some €ases the inner area of the 6 mm ring cannot be evaluated. The blurred area of the original
cap be larger compared to the inner area of the 6 mm ring.

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

Cantent:

Pitture C2 contains five visually equidistant grey steps between white and black in two rowis. 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..resultsofthe CIELAB lightness L*:

[ *relatlive =(L*-L*) / (L - L) 2)

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

NOTE 4 |In printing technology, where paper white is taken as basis and the amount of blagk'is described, ghe
grey scale[begins with white and the hexadecimal coding 0 and ends with black and the hexadecimal coding F.

Purpose

The reprgduction of pictures C2 respectively C3 are useful in deciding whether the device is capablefof
distinguighing the upper rows. If some greys of the upper rows look equakand cannot be separated then
the lowerjrows are intended for an optional measurement.

NOTE 5 |For many fields of application a distinction in five grey step$ is sufficient, while a distinction of|as
many of the 16 grey steps as possible is desired for the reproduction of'photographic pictures. The human being
is capable of distinguishing about 200 grey steps between white and\black positioned side by side.
Visual test:

It shall be judged how many of the five (picture C2}’respectively 16 grey steps (picture C3) can pe
distingui$hed on the reproduction in the upper row.

Picture (4: Landolt-rings N-W
Content:

The picture contains six lines with/eight Landolt-rings each. For the Landolt-rings and the backgrouhd
(surroundl) different grey steps of the 16 grey steps of picture C3 have been selected.

NOTE 6 |The values of the grey steps of the Landolt-rings and background correspond to the hexadecinpal
coding deflinition in picture C3,

Purpose

The picture C4 allows a judgement concerning the reproduction in light, medium grey and dark areas.
The diffefences;between ring and background are in this area and in the upper three rows it is one grjey
step. In t}re 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.

NQTE8 Colour copying machines have a fixed angle of scanning (normally horizontal or(vertical). The
reproductions correspond to the angles of the copied pattern whose marked pattern structures qre shown,
which are known in the printing area as Moiré-patterns and which will be lower by an angle of 45°. Because of
th{s the test chart 1 contains pictures with two different angles.

NQTE9 The line rasters diameter 80 Ipi to 240 Ipi can normally only be distinguished by using ojptical aids,
sufh as a magnifying glass.

NOTE 10 In pictures C5 and C6 the one with the greatest Ipi for which the lines,and spaces can be disfinguished
is i measure of the copier resolution.

NQTE 11 Itis possible that defects in copies made with the test patterns C5 und C6 for areas with grjeater than
60| lpi are not important.

It |s recommended to rotate and move the test patterns C5'and 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-colours)

Pigture D1: the content of this picture can bechosen by the manufacturer of the ISO-test chparts. This
content 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‘chosen in test chart 2 and 14 CIE-test colours in ISO-fest chart
4.[The purpose of the flower image is déscribed here as an example.

NOTE1  Picture D1 is identical to.picture B1 of test chart 2.
Picture D1: flower image, 14 CIE-test colours plus black N, and white W, and 16-step grey scale
Cgntent:

The flower imageofithe chromatic test chart represents especially the colours which are| found in
ndture against a(neutral grey background. This serves to judge the true reproduction of these colours.
Fyrthermore, e colours gold and silver have been included in the picture as metallic balls. The
additional £1E-test colours plus black N, and white W;, and the 16-step grey scale may help toljudge the
fidelity ofreproduction (see 4.3.5).

Plrrpose:

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: radial gratings (Siemens-stars) W-0, W-L, W-V, W-N and W-Z
Content:

It contains radial gratings (Siemens-stars) in the combinations W-0, W-L, W-V, W-N and W-Z with
marked rings of (6, 10 and 20) mm in diameter.

Purpose:

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

Visual tefst:

In a rough test, a yes or no decision shall be made if the diameter of the blurred area in_thé radjal
grating oh the reproduction does not exceed the chosen ring size in all directions (yes or 10 decision].

For a dethiled test the greatest diameter of the blurred area should be examined witlan optical 4id
such as ajmagnifying glass-6x.

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

NOTE 4 |[In some cases the inner area of the 6 mm ring cannot be evaluated.(Thé blurred area of the origipal
can be larger compared to the inner area of the 6 mm ring.

Picture )3: 14 CIE-test colours, black N, and white W,, 16 equidistant grey steps
NOTES5 |[Picture D3 is identical to picture B3 of test chart 2.
Content:

In the upper two rows the picture contains 14 CIE-testColours according to CIE 13.3 and black N, apd
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 awreflectance factor of 0,2 and respectively a luminance reflectarnce
of Y =20)

Purpose
Picture DB serves for the judgement of colour fidelity of the reproduction.
Visual tepst:

Clear (impmediately conspicuous) differences of the 14 colours between the test chart and the
reproducfion 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 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
different (yes or no decision). Should this not be the case, the number of distinguishable steps

rows are
should be

stated.

NOTE7  For a reproduction of photographic pictures the differentiation of as many of the #6-coloyr steps as

polssible of the individual colours is desired.
Picture D5: script and Landolt-rings in four sizes
Cgntent:

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

Purpose:

Pirture D5 serves for testing of reproduction by recognitiomnof characters depending on thei
co[our.

Visual test:

Eqch vertical line in every individual group should be judged if the frequency of recognitic
letters, Landolt-ring respectively is more than0 % (see 5.2.3).

NOTE 8 For the decreasing relative sizes 10,8, 6 and 4 the recognition is more difficult.
Picture D6 and D7: Landolt-rings W=0, W-L, W-V and W-N
Cantent:

The pictures contain a block with six lines and eight Landolt-rings each for each of the four
L,|Vand N. For the Landoltrings and the background different colour steps of the 16 colour st
corresponding colours\in picture D4 have been selected in each case. They differ by one, res
two, colour steps in.the blocks W-0, W-L, W-V and W-N.

NQTE9  The yalue of the colour steps of the Landolt-rings and the background corresponds to the he
ue in picture-D4.

ers and 8

- size and

n for the

rolours O,

eps of the
pectively

xadecimal

different

tures D6 and D7 shall also allow a judgement of how the reproduction of characters onl

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 individ{al

manufactjurers of colour copying machines shall be met. The copies shall be tested immediately affer
productign. Two procedures are available for testing:

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

For the symmary of the results, the forms in Annexes A, B, C and D shall be usedfor the visual evaluatipn
of the regroduction of the test charts 1 to 4. The pictures of these test charts-are numbered Al - A6, B1
- B7, etc. 4nd assigned to the individual pictures of the test charts (see 4.10).

Annexes E and F shall be used for writing down text and codes of the.frame area of ISO-test charts ahd
for visual tests of line, 5-step grey scale, and scale factor reproduetion (see 4.9).

5.2 Visual test

5.2.1 eneral

The visugl test has been already described in 4.9 and 4.10 in conjunction with the definition of the
individuall pictures on the test charts.

5.2.2 Testing conditions
The folloying conditions shall be metwhen testing:
— view]ng conditions P2 for practical appraisal of prints in ISO 3664 shall be used;

— obsefvation of the white backing material, such as five pieces or more of the same substrate, on which
the cplour image is printed, shall be used. When other backing materials are used, the specificatipn
of th¢ material shall'be reported together with the presentation of the results of measurements.

The testing persofis)shall have normal colour vision and visual acuity:.

Test “Medsure colour vision and visual acuity using any of available standard tests”.

F t £3 1 1 P £l 1 P dafias H Lot ad £ | AN
- Or DLllls ITUT ITIAI CUIUUTL VIOSIUIL LIIU LUIUUTL VIOIUIL UCTICICIIVIT S AllCl)’ UL Lttotlcu klUl CAalll}JlC’ vV IULIT n

“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*;

nnnnnnnnnnn ALK

na Laohtoacc Jd€F .
o e eSSt T ot

— mean colour difference AE*,;, ;

o %
— mean colour reproduction index R*, ..

5.8.2 Colourimeter

The colourimeter shall permit the determination of the CIELAB colourimeétric parameters| L% a* b*
(or of the colourimetric tristimulus values X, Y and Z) according to IS@~13655 for the CIE-2°-[standard
observer, the illuminant D50 as default, D65, F11 and A as optionalsand the CIE-standard geometry
43°/0°.

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

5.8.3 Calculation method

The calculation methods of CIEXYZ and CIELAB are'described in ISO 13655.

5.8.4 Measurements

Measurement condition M1 specified\in 1SO 13655 shall be used. Measurement condition M2 and
MB specified in ISO 13655 are optiondl. When another measurement condition other than |default is
used, the measurement condition'shall be reported together with the presentation of the fesults of
measurements.

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

the copy and€hetest chart the lightness L* of the five achromatic test colours of pictures A2 (or C2)
arld the 14 chrematic CIE-test colours of picture B6 (or D6) as well as the chromaticness a*|land b* of

is reGommended to measure both the ISO-test chart and the copy with the same instrument. A PS-
for~equivalent) (see Table G.2) can be used to include the measured data by any editof. Any PS-

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 chasen

— desctiption of copying paper used;
— desctiption of other materials used;
— testing method;

— four forms filled out for the visual interpretation of the reproduction of test chants 1, 2, 3 and 4 {or
coloyr copying machines according to this document (Annexes A or C and E;afid B or D and F);

N

— the nprmal colour visual acuity and normal visual acuity of the testinglpersons according to 5.3.2
shallbe 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 A1

N-W-radial grating: Is the resolution diameter < 6 mm? Yes/Noj
Test with magnifying glass (e.g. 6x) resolution didmeter: ............. min
W-N-radial grating: Is the resolution diameter < 6 mm? Yes/Noj
Test with magnifying glass (e.g. 6x) resolution/diameter: ............ mm
N-Z-radial grating: Is the resolution diameter < 6 mm? Yes/N
Test with magnifying glass (e.g. 6x) resolution diameter: ............ mm
W-Z-radial grating: Is the resolution diameter < 6 mm? Yes/Noj
Test with magnifying glass (e.g. 6x) resolution diameter: ............. min

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

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

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

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

0—1 Yes/Noj
7—8 Yes/Noj
E—F Yes/Noj
2—0 Yes/No
8—6 Yes/Noj
F—D Yes/Noj
Test of the line screériunder 45° according to picture A5
Can equally spacedjlines be seen?
Visual testing™for lines from (15 to 60) Ipi Yes/Noj
Test with a magnifying glass (e.g. 6x): - from 15 Ipi: Lo . Ipi
Test of the line screen under 90° according to picture A6
Can‘equally spaced lines be seen?
Visual testing: for lines from (15 to 60) Ipi Yes/N
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
machinegaccording to this document. The reproduction of this form is allowed.

Test of the (flower) image according to picture B1
Are therf clear (immediately conspicuous) differences between reproduction and test chart? Yes/No
Subjectiye remarks about the colour reproduction of the (flower) image, the CIE-test colours and the 16 grey.steps:

Test of the resolution 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. w-Z

Visual tgsting: Is the resolution diameter < 6 mm? Yes/No Yes/No Yes/No “\Yes/No Yes/No

Test with magnifying glass: Resolution diameter ... mm ... mm ... MMAN e mm ... mm

Test of the 14 CIE-test colours according to picture B3

Are cleal (immediately conspicuous) differences recognized between reproduction and test chart? Yes/No

If Yes: How many colours have clear differences? of the given 14 colours: ........... Colours
Test of 16 visual equidistant L* -grey steps according to picture B3

Are the $teps on the upper rows distinguishable? Yes/No

If No: Hgw many steps can be distinguished  of the given 16 steps..x....... Steps

Test of 16 visual equidistant steps of the colour rowsW-C, W=M, W-Y and W-N according to picture B4

W-C WHite—Cyanblue: Are all steps distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps: ............. Steps
W-M White—Magentared:Are all steps distinguishable? Yes/No
If No: How many steps canbe distinguished? of the given 16 steps: ............. Steps
W-Y 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: ............. Steps
Test of ¢haracters and Landolt-rings in four sizes according to picture B5
Is the refognition frequency >50% for letters (17 from 32 at least) and for Landolt-rings (min. 5 of 8)?
Relative size Letters Rings N Rings C Rings M RingsY
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 recognition frequency of the Landolt-rings W-C, W-M, W-Y and W-N according to pictures B6 and B7
Is the refognitign frequency of the Landolt-rings >50% (min. 5 of 8 at least)?

Colour rowsW-C Colour rows W-M Colour rows W-Y Colour rows W-N

31 1 1 -
DAdLRgIOUINu =— T1lIg

:Jdl.l\gl Uullb‘l - lillg ‘Udegl Uulll.‘l - lillg ‘IJdLl\gl Uulld — 1 illg
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

N-W-radial grating: Is the resolution diameter < 6 mm? Yes/No
Test with magnifying glass (e.g. 6x) resolution/diameter: ........... .mm
W-N-radial grating: Is the resolution diameter < 6 mm? Yes/No
Test with magnifying glass (e.g. 6x) resolution diameter: ..........] mm
N-Z-radial grating: Is the resolution diameter < 6 mm? Yeqd/No
Test with magnifying glass (e.g. 6x) resolution diameter: ..........] lmm
W-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 aceording to picture C2
Are the 5-steps on the upper rows distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 5 steps: ..........4 bteps

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

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 Yesl//No
7—8 Yesl//No
E—F Yesl//No
2—0 Yeqd/No
8—6 Yesl//No
F—D Yesl//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) Ipi Yes/No
Test with a magnifying glass (e.g. 6x): - from 15 Ipi: to ...f..... 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) lpi Yeq/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
machinegaccording to this document. The reproduction of this form is allowed.

Test of the (flower) image according to picture D1
Are therf clear (immediately conspicuous) differences between reproduction and test chart? Yes/No
Subjectiye remarks about the colour reproduction of the (flower) image, the CIE-test colours and the 16 ghey'steps:

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

w-0 W-L w-v W=N w-Z
Visual tgsting: Is the resolution diameter < 6 mm? Yes/No Yes/No Yes/No, “Yés/No Yes/No
Test with magnifying glass: Resolution diameter ... mm ... mm ... mimy" ... mm ... mm

Test of the 14 CIE-test colours according to picture D3

Are cleal (immediately conspicuous) differences recognized between reproduction and test chart? Yes/No

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

Are the $teps on the upper rows distinguishable? Yes/No

If No: Hgw many steps can be distinguished of the given 16 steps: ........... Steps

Test of 16 visual equidistant steps of the colour rowsW-0, WL, 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 tnarty steps can be distinguished? of the given 16 steps: ......c..... Steps
Test of ¢haracters and Landolt-ringsin four sizes according to picture D5
Is the refognition frequency >50% for letters (17 from 32 at least) and for Landolt-rings (min. 5 of 8)?
Relative size Lettetrs 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 recognition frequency of the Landolt-rings W-0, W-L, W-V and W-N according to pictures D6 and D7
Is the refognition frequency of the Landolt-rings >50% (min. 5 of 8 at least)?

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 ISO-test chart (1 or 3) reproduction for colour
copying machines according to this document. The reproduction of this form is allowed.

Please fill out or mark by (x):

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

Testing achromatic test chart (1 or 3):

[SO-test chart: e. g. Test chart 3 for colour devices according to ISO 15775 (write text from bottom of[SQ-test chart)

ISO identification: e.g. 19980615-10(1/3) (write code from top right side) .....£peeerneees
[SO-reference material: 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)"........cconueuereeereeenes

Test of copying lines according to lines defining rectangles in the frame region:
NOTE 1 An ISO-reference test chart is in accordance with this document if there are-atleast complete lines for the inndr (thicker
line) rectangle. Therefore there are between (4 and 20) lines on an ISO-test chart:

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

If No: How many 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 scales in the frame region:
NOTE 2 There are four 5-step grey scales near the four corners of'the frame region. In the test chart 1and 3 they arf equal to
the 5-step grey scale in picture A2 and C2 respectively. The agreement can be additionally tested by measurement.

Are there clearly seen differences between the four 5-step gréyscales near the four corners? Yes/No

If Yes: Indicate the one grey scale in the corners which deviates most from the average of the four grey scales.

Indicate if this grey scale is darker or lighter compared te’the average.

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

top left @) if (x): Is this darker\() or lighter ()?
top right 0 if (x): Is this darker () or lighter ()?
bottom left () if (x): Is this'darker () or lighter ()?
bottom right () if (x): Is thisydarker () or lighter ()?

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

The difference of the position marks s to be measured in x- and y-direction in mm of both the reference ISO-test cha}t (4xr and

Ayr) and the copy (output 4x, and 4ys). The scaling factors in x- and y-direction shall be calculated by the ratios using|3 digits in

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

Sx =Axo / Axr Sy =Ayo [ Ayr
NOTE 3 The ISO-referenee difference of position marks is defined in PS -file (or equivalent) as 264 mm in x-directign and 176
mm in y-direction<Te,get high accuracy of the two scaling factors it is recommended to measure both the original anyd the copy
with the same puler

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

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

If Yes: (answer only in that case the following questions)

NOTE-4:The lines of the inner rectangle have a linewidth of 0,3 mm. A shift of more than half of this linewidth (20, mm) can
be clearly seen.

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 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 rhachines according to this document. The reproduction of this form is allowed.

Please fill out or mark by (x):

Testing ['halftone (h)” test charts () or “continuous tone (c)” test charts ()

Testing pchromatic test chart (2 or 4):

ISO-test thart: e. g. Test chart 3 for colour devices according to ISO 15775 (write text from bottom of ISO-test.chart)

ISO idenfification: e.g.19980615-10(1/3) (write code from top right side) ...
[SO-refefence material: e.g. r(h/c)adra-10(1/3) (write code from bottom right side)
File-namje: e.g. E2-(1/3)CS2198 (write code from bottom left side)

Test of dopying lines according to lines defining rectangles in the frame region:
NOTE 1 An ISO-reference test chart is in accordance with this document if there are at least complete lines for the inner (thicker
line) reftangle. Therefore there are between (4 and 20) lines on an ISO-test chart.

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

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

Test of 4greement of the four 5-step grey scales according to the grey seales in the frame region:
NOTE 7 There are four 5-step grey scales near the four corners of the frame region. In the test chart 1and 3 they are equal td
the 5-sfep grey scale in picture A2 and C2 respectively. The agreement cai’be additionally tested by measurement.

Are ther¢ clearly seen differences between the four 5-step grey scales near the four corners? Yes/No

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

Indicate |f 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 lighter ()?
top right 0 if (x): Is this darker () orlighter ()?
bottom left () if (x): Is this darker (\Jo¥/lighter ()?
bottom right () if (x): Is this darkek () or lighter ()?

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

The diffgrence of the position marks is to beszméasured in x- and y-direction in mm of both the reference ISO-test chart (4x: an

Ayr) and [the copy (output Ax, and Ay,). The scaling factors in x- and y-direction shall be calculated by the ratios using 3 digits i

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

Sx = Axo / Axr sy =Ayo / Ayr
NOTH 3 The ISO-reference difference of position marks is defined in PS -file (or equivalent) as 264 mm in x-direction and 17
mm i y-direction. To get high‘accuracy of the two scaling factors it is recommended to measure both the original and the coply
with ghe same ruler.

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

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

If Yes: (apswer onlyAin that case the following questions)

NOTH 4 The lifies*of the inner rectangle have a linewidth of 0,3 mm. A shift of more than half of this linewidth (20,2 mm) ca|
be cleprly seen.

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

= =

[®))

=]

hottom 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
T}

reproduction for colour copying machines according to this document.

G

TH
3)

the grey steps on the copies. The differences of these lightness steps:are specified by the mea

de
C4

1 General

is annex provides guidance for the colourimetric specification of the ISO-test chart.1, 2

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

e visual lightness difference between adjacent grey steps in picture A2\or C2) of the test ch
are equal (visually “equally” spaced grey steps). This does not nortnally occur for the dif

scribes the regularity of the lightness reproduction.

Iculation G.2: regularity g*

2022(E)

, 3 and 4

arts 1 (or
erence of
sure g*. It

Far the specification of the regularity g* the CIELAB lighthess L* of the five grey steps 1 to 5 on the copy

L*kq to L*¢s should be measured.

N(
co

Afterwards the lightness differencesy{AL*; ... AL*¢,) to the next lighter step are calculated:

T}
di

TE1 The grey step 1 is the copy of the black coleur (N = “Noir”), the grey step 5 is the copy of
our (W = White). It follows from this:

L¥¢q = Ly and Lys = Ly

AL*y = | Lo = Lq | = | Leg ~L¥kn |
AL*¢o = | L3 - Lo |
ALz = | Ly “Ek3 |
AL*gq %NS = L¥a | = | Lw = Lk |

e régllarity g* of the lightness scale is defined by the quotient of the smallest and greatest]

the white

G.1)

(G.2)

(G.3)

(G.4)

lightness

[ference (AL* .. respectively AL* . ) multiplied by a factor 100:

g* =100 x AL*min / AL*max

NOTE 2  Ideally the regularity has the value g* = 100. In the case where the two steps are identical t

g*

=0.

EXAMPLE Regularity g*

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

© ISO/IEC 2022 - All rights reserved
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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,

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

min

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

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

gamut f*

Calculation G.3: lightness gamut f*

s specified with the lightness difference between white and black.

The CIEljAB-lightness L* of black (N) and white (W) in the test chart (V) and cop$) (K) serve for
calculatidn of the lightness gamut f*
For the lightness gamut f* the following applies:

f*=1P0 (Lw - L*kn) / (L*yw =~ L*yn) (Gl6)
NOTE Ideally, when white and black are reproduced on the copy with/the same lightness as in the test chart,
the follow|ng values apply: L*;y, = 94 and L*;y = 10.
On devicgs f* is normally smaller than 100.
EXAMPLE Lightness gamut f*
G.4 Grey steps according to picture A2 (or C2): mean lightness difference AL*
The five |equidistant grey steps normally show various lightness differences in the copy and the
test charf. From this a meanlightness difference AL*, for the achromatic test charts 1 (or 3) can pe
calculatedg.
Calculation G.4: Mean lightness difference AL*
The CIELAB-lightness L* of the five grey steps of the test chart (V) and copy (K) serve for the calculatipn
of the m¢ad lightness difference AL* . The lightness L*; of the five grey steps of the copy shall pe
centered ' i i l

Lz = L% = 0,5 [ (L = Lfyn) = (Lyw = Lw) ] (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*zq — L¥yy | + | Lz = Ly | + oo+ | L5 - L¥ys |)

NOTE 1

34

Ideally the mean lightness difference has the value AL* = 0.

(G.

8)
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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=t =24-10=14

N

LYw - L*xw =94 -90=4
Cdntralization:

L¥z1 = L1 = 0,5 [ (L, = Lfyn) = (Lyw = Lkw) |
L¥egy = 24 - 0,5 (14 - 4) = 19
L*ezp =40 - 0,5 (14 - 4) = 35
L¥z5 = 56 - 0,5 (14 - 4) = 51
L¥ygs =74~ 0,5 (14 - 4) = 69
L¥ezs =90 - 0,5 (14 - 4) = 85

Lightness difference and mean lightness. difference:

AL* = L7y - L*1=19-10=9
AL*y = L¥gz5 - Ly, =35-31= 4
AL*3=L¥gz3 - L*y3752-51=1
ALYy = Lza 7hs = 69 - 73 =4
AL*s =475 - L*y5=85-94=-9

AL*, =02 (| L*zq - L*vy | + | Lggo = 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.
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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*ab,m = 0,0714‘ (AE*ab,l + AE*ab,Z + AE*ab,3 + ...+ AE*ab,M) (GlO)
NOTE tdeatty therearcotourdifference tas threvatue ’:‘E*ab,m =0
EXAMPLE The mean colour difference AE*ab,m is calculated from the colourimetric parameters £Za*b* of
the test chiart (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 the\copied tegt
chart
CIE Intended CIELAB data |Produced CIELAB data CIELAB differencés CIELAB-
test CIE 13.3 of copied colours of test colours test colour
colour Original (V) Copy (K) Difference (K-V) difference
no, L*y axy b*, L* a*y b*y ALy f8d%y | Ab¥g, AE*,,
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 | 44,41 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 | 10,62 -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 | 17,065*| -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 27,99 39,374 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 -46,4% 29,63 4,84 -42,36 -0,94 3,43 4,11 5,44
13 80,23 11,37 24,04 78,28 | 12,32 | 20,43 -1,95 0,95 -0,61 2,25
14 40,75 -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[shows the £*a*b* data of intended and copied CIE-test colours and their CIELAB-differences.
G.6 Mgan‘colour reproduction index R*,, .,
The copiesof The five equidiStant grey Steps (pIictures AZ and C2J and the 14 Test cotours (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=46 (0’76'2 X '-'\"A. + Q737 x ?’7) =100 — (A.'A x 412 ) =81 (GlZ)

NOTE 2 Resultsin G.2 to G.6 are rounded down to two significant digits.

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

Table G.2 — L*a*b*-Example of this annex, compare data in Table G4 and EXAMPLE jn G.3

LAB* LAB*, LAB*, . AE* Spe‘:igcsﬁ‘s";z;‘:;di“g
| | 61,45 | 17,53 | 11,74 | 60,71 | 18,50 | 9,50 | 60,71 | 18,50 | 950~ 2,55
b | 60,69 | 0,08 | 2892 | 58,84 | 3,24 | 23,57 | 58,84 | 3,24 4,23/57 | 6,48
b | 62,02 |-20,58 | 44,41 | 61,79 |-21,49 | 44,33 | 61,79 |-21:29) 44,33 | 0,94
1 | 61,20 |-33,16 | 17,07 | 62,06 |-35,43 | 19,12 | 62,06 |~3543 | 19,12 | 3,18
5 | 62,40 | -17,47 | -8,55 | 61,70 | -15,02 | -10,62 | 61,70+15,02 | -10,62 | 3,28
5 | 61,51 | -0,36 |-28,39| 60,17 | 2,47 |-29,72| 60,17 | 2,47 |-29,72| 3,41 |Regularity
7 | 61,12 | 20,15 |-24,55| 63,11 | 17,05 |-23,554363,11 | 17,05 |-23,55| 3,82 |g*=88,9
8 | 62,77 | 2742 |-13,63 | 62,66 | 27,66 | -13\57 | 62,66 | 27,66 |-13,57 | 0,27
) | 3992 | 58,74 | 2799 | 39,37 | 55,26 424,74 | 39,37 | 55,26 | 24,74 | 4,79 |Lightness gamu}
10 | 81,26 | -2,89 | 71,56 | 82,06 | -2,8%4] 81,13 | 82,06 | -2,84 | 81,13 | 9,60 |f*=78,6
11 | 52,23 |-42,42 | 13,60 | 53,43 |C44,12 | 16,49 | 53,43 |-44,12| 16,49 | 3,56
12 130,57 | 1,41 |-46,47| 29,63 | 4,84 |-42,36| 29,63 | 4,84 |-42,36| 5,44
13 | 80,23 | 11,37 | 21,04/ 7828 | 12,32 | 20,43 | 78,28 | 12,32 | 20,43 | 2,25 ?’iii‘;;l‘l’)ll‘;‘)r djfference
14 | 40,75 | -13,8 | 24.23 | 41,47 |-12,47 | 24,78 | 41,47 |-12,47 | 24,78 | 1,61 |AE*cpiap =37
15 | 10,00 | 0,01 0,01 | 24,00 | 0,00 | 0,00 | 24,00 | 0,00 | 0,00 | 14,00
16 | 94,00 | 0,0+ 0,01 | 90,00 | 0,00 | 0,00 | 90,00 | 0,00 | 0,00 | 4,00
17 | 10,001%9;01 | 0,01 | 24,00 | 0,00 | 0,00 | 19,00 | 0,00 | 0,00 | 9,00
18 | 31,001°0,01 | 0,01 | 40,00 | 0,00 | 0,00 |3500| 0,00 | 0,00 | 4,00
19 52500 | 0,01 | 0,01 |56,00| 0,00 | 0,00 | 51,00 | 0,00 | 0,00 | 1,00
R Y Y ooa L oaonl oo | oo on onol aon | ann . o | Mean lightness difference
U TR RS R AREE T R SRR B R R BTN (5 steps)
21 (94,00 | 0,01 | 0,01 | 90,00 | 0,00 | 0,00 | 8500 0,00 | 0,00 | 9,00 |AL*cpap =54

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{| 60,40 | 0,00 | 0,00 | 57,40 | 0,00 | 0,00 | 57,40 | 0,00 | 0,00 | 3,00 |f*=100,0

11|| 66,00 | 0,00 | 0,00 | 63,00 | 0,00 | 0,00 | 63,00 | 0,00 | 0,00 | 3,00
12(| 71,60 | 0,00 | 0,00 | 68,60 | 0,00 | 0,00 | 68,60 | 0,00 | 0,00 | 3,00
13| 77,20 | 0,00 | 0,00 | 74,20 | 0,00 | 0,00 | 74,20 | 0,00 | 0,00 | 3,00
14|| 82,80 | 0,00 | 0,00 | 79,80 | 0,00 | 0,00 | 79,80 | 0,00 | 0,00 | 3,00

15|| 88,40 | 0,00 | 0,00 | 85,40 | 0,00 | 0,00 | 85,40 | 0,00 | 0,00 | 3,00 |[Meaneolour difference
(16.samples)

16]| 94,00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 3,00, | AE*¢igLag = 3,0
17(| 10,00 | 0,00 | 0,00 | 7,00 | 0,00 | 0,00 | 10,00 | 0,00 | 0,00 | 0,0%
18{| 31,00 | 0,00 | 0,00 | 28,00 | 0,00 | 0,00 | 31,00 | 0,00 | 0,004 0,01
19]| 52,00 | 0,00 | 0,00 | 49,00 | 0,00 | 0,00 | 52,00 | 0,00 | 0,00 | 0,01

20(| 73,00 | 0,00 | 0,00 | 70,00 | 0,00 | 0,00 | 73,00 | 0,00°4:0,00 | 0,01 |Mean lightness differ-
ence (5 steps)

21{| 94,00 | 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 continuous
tone technique

Specification ac-

i LAB* ¢ LAB* ¢ LAB* . AE* cording to
this annex

1 | 700 |0,00|0,00).7060 |0,00|0,00| 700 |0,00]|0,00]| 0,01

7 | 12,60 0,00 | 0,00~12,60 | 0,00 | 0,00 | 12,60 | 0,00 | 0,00 | 0,01

3 | 18,20 | 0,00 ,.6;00 | 18,20 | 0,00 | 0,00 | 18,20 | 0,00 | 0,00 | 0,01

4 | 23,80 | 0,60-"0,00 | 23,80 | 0,00 | 0,00 | 23,80 | 0,00 | 0,00 | 0,01

g | 29,4040500 | 0,00 | 29,40 | 0,00 | 0,00 | 29,40 | 0,00 | 0,00 | 0,01

dq | 35,007 0,00 | 0,00 | 35,00 | 0,00 | 0,00 | 35,00 | 0,00 | 0,00 | 0,01 |Regularity

71 |40,60 | 0,00 | 0,00 | 40,60 | 0,00 | 0,00 | 40,60 | 0,00 | 0,00 | 0,01 [g*=100,0

4620 L 000 000 4620 1 000 000 4620 L 000 000 001

TOEO \“gaa vy \“ya~acy TO=0 \“ya~acy \“yavavy TOEO \“yavavy \“ya~acy oo

9 |51,80]0,00|0,00|5180|0,00|0,00]|5180|0,00]|000| 0,01 |Lightness gamut
10 | 57,40 | 0,00 | 0,00 | 57,40 | 0,00 | 0,00 | 57,40 | 0,00 | 0,00 | 0,01 |f*=100,0

11 | 63,00 | 0,00 | 0,00 | 63,00 | 0,00 | 0,00 | 63,00 | 0,00 | 0,00 | 0,01
12 | 68,60 | 0,00 | 0,00 | 68,60 | 0,00 | 0,00 | 68,60 | 0,00 | 0,00 | 0,01
13 | 74,20 | 0,00 | 0,00 | 74,20 | 0,00 | 0,00 | 74,20 | 0,00 | 0,00 | 0,01
14 | 79,80 | 0,00 | 0,00 | 79,80 | 0,00 | 0,00 | 79,80 | 0,00 | 0,00 | 0,01

Mean colour differ-
ence (16 samples)

16 [ 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

15 | 85,40 | 0,00 | 0,00 | 85,40 | 0,00 | 0,00 | 85,40 | 0,00 | 0,00 | 0,01
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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 |Meanlightnessdiffer-
ence(5-ste
21| 91,00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 91,00 | 0,00 | 0,00 | 0,01 [AL*¢;g g = 0,0

Mean colour reproduction index: R* =100

ab,m

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

le G.3 shows L*a*b*Example with reference data in halftone reproduction and (ideal) outp
tinuous tone reproduction. There is a shift in lightness data to centred/liglitness data for ¢
21 (see calculation G.4). This leads to a mean lightness difference of AL¥ = 0.

T4able G.4 shows L*a*b*Example with reference data in continuous.tone reproduction and ou

fo
17

" continuous tone reproduction. There is no shift in lightness datato centred lightness data f
to 21. This leads to a mean lightness difference of AL* , = 0.

T4bles G.1 to G.4 are designed by PS-files (or equivalent).<Phé terms regularity g* lightness

m
in
N(

pr
th
re

N(
m
pr
th

N(
th

N(
fol
is

ban colour difference AE* and mean lightness difference AL* , and mean colour rep

b,
Hex R* are computed b)ar tI}Tlle PS-file (or equivalent).code.

ab,m

TE1 The L*a*b* colourimetric data can be included with a text editor normally at the beginning
bgram files (or equivalent). The PS-file (or equivalent) can be sent to a PS-printer (or equivalent) whi
e tables and calculate the results (regularity, méan lightness difference, mean colour difference, m
broduction index).

TE2  This PS-formatting and the PS-calculations (or equivalent) are done also by free PS-V
nitors and by Display-PostScript/systems (or equivalent). The results seen on monitors or as
nters are similar to Tables G.2 to.G.4, and H.1 to H.11. Under each table there is a filename which he
e corresponding file for a user.application.

b [SO maintenance portal (see Annex M).
TE4  The softwaré Adobe Acrobat Distiller can transform the format PS or EPS (or equivalen

mat PDF (or eqdivalent). PDF-files can be displayed and printed by the software Adobe Acrobat Rez
icense free available for nearly any operating system (Mac, Unix, Windows).

G.4.

ut data in
olours 17

tput data
r colours

gamut f*
roduction

n the EPS-
Ch formats
ban colour

iewers on
output on
Ips to find

TE3  The PS-files (or equivalent) producing useful formatted tables are given as “Technical inforfnation” on

t) into the
der 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 actuall DIN-test charts no. 1, 2, 3 and 4 produced. In the pictures there are 14 CIE-test colours-ahd
different [L6-step colour series W-N, W-C, W-M, W-Y, W-0, W-L, and W-V. There is only one 5-step gtey
series in fest chart 1 (or 3).

NOTE 1 |[The colourimetric L*a*b*data of the 5-step series are linearly interpolated from the\16-step d4ta
within th¢ PS-file (or equivalent) which produces the following Tables H.1 to H.11. Theredis ‘no significgnt
difference|for the calculation of the mean colour difference (5 samples) using the interpolated data of the 16-sﬂep
and the 5-ptep data measured in picture A2 (maximum variation about 2 CIELAB-units). Therefore, interpolated
data can b used.

In actual [printing the 5-step colour series were additionally printed outsidejthe test DIN-test chart 2
area. For|the 5-step series a comparison of these measured data with the ‘interpolated data show ho
significajt differences (maximum variation about 2 CIELAB-units). Therefore, interpolated data can pe
used.

Table H.1|shows data for the 16-step and 5-step series white-black W-N of achromatic DIN-test chgrt
1, picturg A3. The mean (average) colour and lightness differetiees (see Annex G) are given on the right
side. Thege numbers are computed using the method given-itv Annex G.

Tables H.P to H.4 show data for the 16-step and 5-step:series white-cyan W-C, white-magenta W-M,
and whit¢- yellow W-Y of chromatic DIN-test chart 2)picture B2. The mean (average) colour differendes
for 16 andl 5 samples (see Annex G) are given on the right side. These numbers are computed using the
method gfiven in Annex G.

NOTE 2 | Picture B2 of DIN-test chart 2 inclides only the 16-steps series and no 5 step series.

Table H.5 shows data for the 14 CIE<test colours of DIN-test chart 2, picture B6 and the 5-step series
white-black W-N of DIN-test chart 1, picture A2. In Table H.5 for the colours i = 15 and 16 black ahd
white (nol 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.6|shows data for'the 16-step and 5-step series white-black W-N of achromatic DIN-test chart 3,
picture AB (offset), The mean (average) colour and lightness differences (see Annex G) are given on the
right sidel These nuwmbers are computed using the method given in Annex G.

Tables H.} te"H!9 show data for the 16-step and 5-step series white-orange-red W-0, white-leafgregen
W-L, and| white-violetblue W-V of chromatic DIN-test chart 4, picture 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, picture(A3

Specification acconding to

LAB* LAB*,, LAB*, . AE* Ao G

10,00 | 0,00 | 0,00 | 10,12 | 1,80 | 4,51 | 10,12 | 1,80 | 4,51 | 4,86
15,60 | 0,00 | 0,00 | 14,89 | 1,26 | 3,34 | 14,89 | 1,26 | 3,34 | 3,64
21,20 | 0,00 | 0,00 | 20,63 | 0,73 | 2,20 | 20,63 | 0,73 | 2,20 | 2,39
26,80 | 0,00 | 0,00 | 26,45 | 0,47 | 1,18 | 26,45 | 0,47 | 1,18 |1 1,32
b | 32,40 | 0,00 | 0,00 | 32,27 | 0,30 | 0,48 | 32,27 | 0,30 | 048 0,58
b | 38,00 | 0,00 | 0,00 | 36,67 | 0,22 | 0,09 | 36,67 | 0,22 40,09 | 1,35 |Regularity
43,60 | 0,00 | 0,00 | 41,10 | 0,18 |-0,33 | 41,10 | 0,18 [-0,33 | 2,53 |g* = 82,2

=TT T

<

B | 49,20 | 0,00 | 0,00 | 46,45 | 0,15 |-0,75 | 46,45 | 0,15 | -0,75| 2,86

b | 54,80 | 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 | 5479 | 0,13 | -1,49 | 3,01 (f*=99,3

11 | 66,00 | 0,00 | 0,00 | 63,85 | 0,14 | -1,71\N63,85 | 0,14 | -1,71 | 2,76

12 | 71,60 | 0,00 | 0,00 | 69,73 | 0,21 | <1527 | 69,73 | 0,21 | -1,77 | 2,59

13 | 77,20 | 0,00 | 0,00 | 75,19 | 0,27-1~1,74 | 75,19 | 0,27 | -1,74 | 2,68

14 | 82,80 | 0,00 | 0,00 | 80,74 | 0,37 | -1,57 | 80,74 | 0,37 | -1,57 | 2,62

15 | 88,40 | 0,00 | 0,00 | 88,06.| 0,54 | -1,45 | 88,06 | 0,54 | -1,45 | 1,59 |Mean colour differpnce (16
samples)

16 | 94,00 | 0,00 | 0,00 (98,54 | 0,66 | -1,45| 93,54 | 0,66 | -1,45 | 1,67 |AE*cigpag = 2,5

17 | 10,00 | 0,00 | 0,004 10,12 | 1,80 | 4,51 | 10,29 | 1,80 | 4,51 | 4,86

18 | 31,00 | 0,00 ¢:0;00 | 30,82 | 0,34 | 0,66 | 30,99 | 0,34 | 0,66 | 0,74

19 | 52,00 | 0,00, 0,00 | 49,26 | 0,14 |-0,95| 49,43 | 0,14 | -0,95 | 2,75

20 | 73,00_[\0;00 | 0,00 | 71,10 | 0,23 | -1,76 | 71,27 | 0,23 | -1,76 | 2,49 |Mean colour differenge (5 sam-

ples)
21 | 84,00 | 0,00 | 0,00 | 93,54 | 0,66 | -1,45| 93,71 | 0,66 | -1,45 | 1,63 |AL*¢igrag = 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* 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 |-15,97 | -19,01 | 78,81 | -15,97 | -19,01 | 3,50

78,44 | -14,81 | -174 | 81,34 |-13,97 | -15,66 | 81,34 | -13,97 | -15,66 | 3,65 |Lightness gamut
10 | 80,49 |-12,84 | -14,23 | 83,36 | -12,12 |-12,58 | 83,36 | -12,12 |-12,58 | 3,22 |f*=41,9
11 | 83,15 [-10,86 | -11,07 | 85,70 | -10,37 | -991 | 85,70 |-10,37 | -991 | 2,85
12 | 8540 | -8,88 | 790 | 87,13 | -9,15 | -8,02 | 87,13 | -9,15 | -8,02 | 1,56
13 | 88,05 | -6,91 | -4,73 | 90,94 | -5,11 | 2,55 | 90,94 | -5,11 | -2,55 | 4,04
14 | 90,90 | -4,93 | -1,56 | 92,49 | 3,34 | -0,39 | 92,49 | -3,34 | -0,39 | 2,80
159296 | 296 | 1,59 [ 93,79 | -193 | 1,59 | 93,79 | -1,93 | 1,59 | 1,32 sMa‘;:EI‘;‘;')"“rdiffere“ce(]'(’
16 | 9541 | -0,98 | 4,76 | 95,14 | -0,60 | 326 | 9514 | -0,6 | 3,26 | 1,57NAE* pap = 3,0
17 | 58,42 |-30,62 | -42,74 | 59,96 | 27,81 |-43,16 | 59,43 | 27,81 | -43,16,| 2595
18 | 67,42 |-23,21|-30,86 | 71,08 | -22,17 | -29,56 | 70,55 | -22,17 | -29,56)|"3,20
19 | 77,2 | -15,8 |-1898 | 80,07 | 14,97 | 17,34 | 79,54 | 14,97 | 41734 | 3,13

Mean colour difference (5
samples)

2119541 | -098 | 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 | 86,41 | -8,39 | -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 according tp

i LAB* LAB*,, LAB*,, AE*
Annex G

1 | 4813 ] 7520 |-6,79 | 49,19 | 72,03 | -7,41 | 49,19 | 74,03 | -7,41 | 1,70
2 | 51,48 | 70,12 |-6,02 | 53,16 166,88 | -9,5 | 53,16 | 66,88 | -9,50 | 5,11
3 | 54,43 | 65,04 |-525| 5704 | 59,38 |-9,11 | 57,04 | 59,38 |-9,11 | 7,33
4 | 5749 | 5996 |-4,48( 61,14 | 51,84 |-8,47| 61,14 | 51,84 |-8,47 | 9,72
5 | 60,14 | 54,88 | -3:71 63,23 | 47,81 | -782| 63,23 | 4781 |-782 | 8,55
6 | 63,99 | 4980294 | 6547 | 44,40 | -7,62 | 6547 | 44,40 | 7,62 | 7,32 |Regularity
7 | 67,44 | 44572 2,17 | 68,64 | 38,96 |-6,82| 68,64 | 38,96 |-6,82 | 7,58 |g*=71,6
8 | 70,19 139,64 |-1,40 | 71,98 | 33,83 |-592 | 71,98 | 33,83 |-592 | 7,58
9 73,35 43457 [-062 | 7523 | 2899 [-499 | 7523 | 2899 |-499 | 733 l,ightnechamllt
10 | 76,50 | 29,49 | 0,14 | 78,16 | 24,54 | -3,99 | 78,16 | 24,54 |-399 | 6,66 |f* = 54,3
11 | 79,65 | 24,41 | 091 | 81,06 | 20,35 |-3,26 | 81,06 | 20,35 |-3,26 | 5,99
12 | 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 | 917 [3,22]91,58 | 461 | 1,42 | 91,58 | 4,61 | 1,42 | 549
151 92,26 | 4,09 | 399 | 93,12 | 2,03 |2,31|9312 | 2,03 | 231|279 iﬁ;ﬁg“rdiﬁere“ce (6
16 | 95,41 | -098 | 4,76 | 94,78 | -0,60 | 3,36 | 94,78 | -0,60 | 3,36 | 1,58 |AE*giap = 6,0
17 | 48,13 | 75,20 |-6,79 | 49,19 | 74,03 | -7,41 | 48,98 | 74,03 | -7,41 | 1,57
18 | 5995 | 56,15 |-3,90 | 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 | -098 | 4,76 | 94,78 | -0,60 | 3,36 | 94,57 | -0,60 | 3,36 | 1,68 |AL*¢igpag = 5,0
Mean colour reproduction index: R* . =73

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

Table H.4 — Colourimetric data of series W-Y, DIN 33866 test chart no. 2, picturelBZ

Specgification a‘ccording
LAB* .4 LAB* LAB* . AE* to
Annex |G

| | 90,37 | -11,15| 96,17 | 87,12 |-5,59 | 105,61 | 87,12 |-5,59| 105,61 | 11,43
P | 90,71 | -10,47 | 90,08 | 87,68 |-6,88| 101,04 | 87,68 |-6,88| 101,04 | 1193
B | 91,04 | -9,79 | 8398 | 88,13 | -7,59 | 94,37 | 88,13 |-7,59 | 94,37\11,01
L | 91,38 | -9,12 | 77,89 | 88,60 | -793 | 86,35 | 88,60 |-793 | 86,35 | 898
b | 91,71 | -8,44 | 71,79 | 89,06 |-7,88 | 76,07 | 89,06 |-7,88}, 76,07 | 5,06
b | 92,05 | -7,76 | 65,70 | 89,78 | -7,70 | 68,80 | 89,78 | -7,70 ) 68,80 | 3,84 |Regularity
| 92,39 | -7,08 | 59,61 | 90,06 | -7,22 | 59,16 | 90,06 {722 | 59,16 | 2,37 |g*=70,6

92,72 | -6,40 | 53,51 | 90,32 | -7,30 | 55,33 | 90,32.}-7,30 | 55,33 | 3,14
93,06 | -5,73 | 47,42 | 9095 | -7,04 | 4991 |9095 |-704 | 4991 | 3,52 |Lightness gampt

ST

10 | 93,39 | -5,05 | 41,32 | 91,52 |-6,57 | 43,07.:h91,52 |-6,57| 43,07 | 2,98 [f*=9,8

1| 93,73 | -4,37 | 35,23 | 92,41 [-6,00] 354F | 92,41 [-6,00] 3541 | 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 |-4,32F 21,25 | 93,46 [-4,32] 21,25 | 2,41

14 | 94,74 | 2,34 | 16,95 | 94,40 [286| 13,19 | 94,40 [-2,86] 13,19 | 3,81

15 | 95,07 | -1,66 | 10,85 | 94,65 |-2,02| 9,31 | 94,65 |-2,02| 931 | 1,64 l(vi‘;as‘;;:’;{’(;; difference
16 | 95,41 | -098 | 4,76 (] 95,32 |-0,58] 3,35 |9532[-0,58| 3,35 | 1,47 |AE*piap=49

17 | 90,37 | -11,15 | 96,17 | 87,12 |-5,59 | 105,61 | 88,79 |-5,59 | 105,61 | 11,07

18 | 91,63 | -8,61.73,32 | 8895 | 7,89 | 78,64 | 90,62 | 7,89 | 78,64 | 547

1o | 92,89 | -6,02)[ 50,47 | 90,63 | 717 | 52,62 | 92,30 | -717 | 52,62 | 2,49

40 | 94154352 | 27,61 | 92,93 |-5,06| 26,53 | 94,60 |-5,06| 26,53 | 1,93 l(vée:a“nfl;’l?s‘)“ difference
A1 | 9541 | -098 | 4,76 | 95,32 |-0,58| 3,35 [9699 [-0,58| 3,35 | 2,16 |AL*qgiap=46

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| -

© ISO/IEC 2022 - All rights reserved 43


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

ISO/IEC 15775:2022(E)

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| 5744 | 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 | 2742 |-13,63| 57,87 | 2763 |-21,75 | 57,87 | 27,63 | -21,75 | 9,49
9 3992158, 74 | 2799 | 41,87 | 38,70 | 33,27 | 41,87 | 38,70 | 33,27 | 20,82 Lightness gamut
10 | 81,46 | -2,89 | 71,56 | 75,56 | 4,20 | 74,01 | 75,56 | 4,20 | 74,01 | 9,43 [f*=99,2
11 | 52,43 |-42,42| 13,60 | 47,15 |-47,28| 18,53 | 47,15 |-47,28| 18,53 | 8,59
12 (3047 | 1,41 |-46,47|34,80| 1,37 | -28,6 | 34,80 | 1,37 | -28,6 | 18,36
13| 80,43 | 11,37 | 21,04 | 77,59 | 15,62 | 29,57 | 77,59 | 15,62 | 29,57 | 9,89 xiasg;i‘l’)'l‘;‘s‘)r differente
14 | 40,45 | -13,8 | 24,23 | 36,07 | -18,23 | 23,81 | 36,07 [-18,23 | 23,81 | 6,46 |AE¥apiap= 10,2
15 | 10,do | 0,00 | 0,00 | 10,07 | 1,83 | 4,48 | 10,07 | 1,83 | 4,48 | 4,84
16 | 94,do | 0,00 | 0,00 [93,39| 0,76 | -1,63 [ 93,39 | 0,76 | -1,63 | 1,91
17 | 10,do | 0,00 | 0,00 | 10,07 | 1,83 | 4,48 | 10,34 | 1,83 | 4,48 | 485
18 | 31,do | 0,00 | 0,00 | 2999 | 0,35 | 0,80 | 30,26 | 0,35 | 0,80~ 1,14
19 [ 52,do | 0,00 | 0,00 | 50,74 | 0,15 | -1,23 | 51,01 | 0,15 | -£23"| 1,59
20 | 73,do | 0,00 | 0,00 | 71,39 | 0,27 | -1,88 | 71,66 | 0,27%}Y-1,88 | 2,33 i‘;ﬁ:&‘;‘f“rdiﬂere“ce (5
21 | 94,40 | 0,00 | 0,00 | 93,39 | 0,76 | -1,63 | 93,66 | 076 | -1,63 | 1,84 |AL*qpap = 2,4

Mean colour reproductigirindex: R* ;, ,,, = 63

Table H.6 — Colourimetric data of series W=<N, DIN 33866 test chart no. 3, picture A3 (offset)

Specification according td

i LAB* ¢ LAB* LAB* . AE*
Annex G

1/18,01| 0,5 [-046| 1716 | -0,073*-2,72 | 17,16 | -0,07 | -2,72 | 2,48
2 (23171 04 |-0,11| 24,07 | 0,15 | -2,75 | 24,07 | -0,15 | -2,75 | 2,84
3 128,33| 0,3 |0,2330,85[*0,23 | -2,54 | 30,85 | -0,23 | -2,54 | 3,79
4 (3349| 0,2 |0,58|3841|-043 | -2,3 | 3841 |-043 | -2,3 | 574
5 138,6%| 01 |092442,77 |-048 | -2,13 | 42,77 | -0,48 | -2,13 | 5,17
6 (43,81 0 |1527| 4715 | -0,74 | -1,64 | 47,15 | -0,74 | -1,64 | 4,5 |Regularity
7 | 4897 | -0,09\\V,62 | 52,89 | -0,79 | -1,44 | 52,89 | -0,79 | -1,44 | 5,03 |g* = 69,2
8 54,13 | -0,19°| 1,97 | 56,25 | -0,79 | -1,25 | 56,25 | -0,79 | -1,25 | 3,91
9 |59,29 (20,28 | 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 | 87,58 | -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;"liz;‘c°l°“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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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-
219541 | -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
Table H.7 — Colourimetric data of series W-0, DIN 33866 test chart no. 4, picture|C2
Specification accorfding to
LAB* LAB* LAB* . AE*
Annex G
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 | 5743 |52,05|42,61|58,01 4594 |51,53|58,01|4594 |51,53| 10,83
% 160,60 (4763|3945 |60,40| 41,71 | 46,80 | 60,40 | 41,71 | 46,80 (9,44
¢ | 63,76 | 43,21 |36,30| 62,24 | 38,64 | 42,92 | 62,24 | 38,64 | 42,92 | 8,19 |Regularity
T 16693 |38,79|33,15|65,28 33,73 |39,02|65,28|33,73139,02 | 793 |g*=829
8 | 70,09 |34,37|2999 |68,69 | 28,62 |35,04 | 68,69 |28,62'|3504| 7,78
9 73,26 2995 |26,84|71,86 23,14 |32,75|71,86 23,14 | 32,75 | 9,13 |Lightness gamut
10 | 76,42 | 25,53 | 23,68 | 74,86 | 19,22 | 29,35 | 74,86+ 19,22 | 29,35 | 8,62 |f*=56,6
11 | 79,59 | 21,11 | 20,53 | 78,27 | 15,77 | 24,44 178,27 | 15,77 | 24,44 | 6,75
12 |1 82,75 (16,69 | 17,38 | 81,66 | 11,94 | 20,14 81,66 | 11,94 | 20,14 | 5,60
1B | 85,92 | 12,27 | 14,22 | 86,43 | 6,51 £16,02 | 86,43 | 6,51 | 16,02 | 6,06
14 189,08| 785 |11,07 90,57 | 2,64:11,30 (90,57 | 2,64 |11,30| 5,42
15 192,25 | 343 | 791 |93,094 0,60 | 8,22 |93,09| 0,60 | 8,22 | 2,97 l“)"leeg‘ colour difference (16 sam-
16 | 95,41 |-098 | 4,76 | 95,49 | -0,59 | 3,20 | 95,49 | -0,59 | 3,20 | 1,61 |AE*¢ipiap = 6,6
17 | 4794 | 65,31 | 52,07,4794 | 65,31 | 52,07 | 4790 | 65,31 | 52,07 | 0,04
1B | 59,81 | 48,74 | 40;24 | 59,80 | 42,77 | 4798 | 59,76 | 42,77 | 4798 | 9,77
19 | 71,68 | 32,16\28,42 | 70,28 | 25,88 | 33,90 | 70,24 | 25,88 | 33,90 | 8,46
20 | 83,54 | 15;58 | 16,59 | 82,85 | 10,58 | 19,11 | 82,81 | 10,58 | 19,11 | 5,65 I“)"l‘:;;‘ colour differende (5 sam-
211 | 95,41+7°0,98 | 4,76 | 95,49 | -0,59 | 3,20 95,45 |-0,59 | 3,20 | 1,61 |AL*cpap =51
Mean colour reproduction index: R* ,, ;, =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 | 23,9 | 70,0 |-34,38 | 30,5 | 70,0 |-34,38| 30,5 | 7,7 |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, _')1’64 1 ':’A, R')": =1 R,')Q 1Q,F\ R'),': =1 Q")Q 1Q,ﬁ ':,7
12 | 83,4 | -17,51 | 13,3 | 84,9 | -15,16 | 15,1 | 849 | -15,16 | 15,1 | 3,2
13 | 86,% |-13,38| 11,2 | 89,3 | -9,27 | 14,7 | 89,3 | -9,27 | 14,7 | 6,1
14 (89,3 | 924 | 90 | 916 | -589 | 96 [ 91,6 | -589 | 9,6 4,0
15 (924 | 511 | 69 | 93,7 | -338 | 78 | 937 | -338 | 78 | 2,3 g'lfs‘;‘ colour difference (16 sat-
16 | 954 | -098 | 4,8 | 954 | -0,63 | 3,3 | 954 | -0,63 | 3,3 | 1,5 |AE*giap=72
17 | 50,9 |-62,96 | 36,7 | 50,9 |-62,96| 36,7 | 50,9 |-6296| 36,7 | 0,0
18 | 62, -4747 | 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
20 | 84,3 | 16,48 | 12,8 | 86,0 | 13,69 | 15,0 | 86,0 | 13,69 | 15,0 | 40 I“)"l‘:)“ colour difference (5 sarh-
21 (954 | -098 | 4,8 | 954 | -0,63 | 3,3 | 954 | -0,63 | 3,33 1,5 |AL*piap = 54
Mean colour reproduction index*R* , ;, = 69
Taple H.9 — Colourimetric data of series W-V,\DIN 33866 test chart no. 4, picture C2
Specification according to
i LAB* LAB* LAB*,,,. AE*
Annex G
1 | 25,7R | 31,45 |-44,35| 25,72 | 31,45 |-44,35D25,72 | 31,45 |-44,35| 0,01
2 |30,3F | 29,29 |-41,08| 31,69 | 26,38 |-42,58| 31,69 | 26,38 |-42,58] 3,53
3 | 35,0 | 2712 | -37,8 | 37,74 | 24,19\\-38,7 | 37,74 | 24,19 | -38,7 | 4,11
4 |39,6p | 24,96 |-34,53| 42,72 | 21513 |-35,99| 42,72 | 21,13 |-35,99| 5,12
5 |44,3p | 22,80 |-31,25| 45,93+,19,37 |-33,83| 45,93 | 19,37 |-33,83| 4,59
6 |489p |20,64|-2798| 49,58 | 18,09 |-31,26| 49,58 | 18,09 |-31,26| 4,20 |Regularity
7 |53,6D | 18,47 | -24,77N\53,47 | 16,15 |-28,52| 53,47 | 16,15 |-28,52| 4,47 |g* = 81,8
8 | 58,2¢4 | 16,31 |-21,43| 58,97 | 14,32 | -24,7 | 58,97 | 14,32 | -24,7 | 3,90
9 62,8p | 14,154-18,15| 63,03 | 12,58 |-22,12| 63,03 | 12,58 |-22,12| 4,27 |Lightness gamut
10 | 67,58 | 11599.|-14,88| 67,84 | 10,83 |-18,83| 67,84 | 10,83 |-18,83| 4,13 |f* = 82,8
11| 72,1B¢(.982 | -11,6 | 71,85 | 9,27 | -15,8 | 71,85 | 9,27 | -15,8 | 4,25
12 | 76,837 7,66 | -8,33 | 75,70 6,71 [-13,31] 75,70 6,71 [-13,3L[ 5,19
13|81,47| 5,50 | -5,05 |83,00| 5,10 | -70 (83,00 510 | -70 | 2,51
14 (86,12 | 3,34 | -1,78 | 88,02 | 1,70 | -3,1 |88,02| 1,70 | -3,1 |2,83
15/90,76 | 1,17 | 1,49 | 91,95| 0,59 | 0,34 [91,95| 0,59 | 0,34 | 1,75 r“ﬁ‘;i;““m“r difference (16 sam-
16 [ 95,41 | -0,98 | 4,76 | 95,31 | -0,59 | 3,30 |95,31|-0,59 | 3,30 | 1,51 |AE*cipag = 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
46 © ISO/IEC 2022 - All rights reserved
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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

33866 no. 3, A2)

Table H.10 — Colourimetric data of CIE-colours (DIN 33866 no. 4, C6) and series W~ (DIN

ab,m

Specification a¢cording
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 | 2892 | 55,00 | -2,43 | 35,85 | 55,00 | -2,43 | 35,85 | 9,3%
b | 62,02 |-20,58 | 44,41 | 56,74 | -24,62 | 42,51 | 56,74 | -24,62 | 42,51-[~6,91
L | 61,20 |-33,16 | 17,07 | 60,90 |-48,15 | 23,62 | 60,90 |-48,15 | 23:62 | 16,36
5 | 62,40 | -17,47 | -8,55 | 58,17 | -20XX | -13,32 | 58,17 | -20XX{-13,32 | 6,86
5 | 61,51 | -0,36 |-28,39| 57,44 | 0,10 |-31,84| 57,44 | 04D.)|-31,84| 5,36 |Regularity
7| 61,12 | 20,15 | -24,55 | 56,85 | 18,29 |-25,87 | 56,85 | 18,29 |-25,87 | 4,84 |g*=79,4
$ | 62,77 | 2742 | 13,63 | 57,87 | 27,63 | -21,76 | 57,87 27,63 |-21,76 | 9,49
) | 3992 | 58,74 | 27,99 | 41,87 | 38,70 | 33,27 | 41,87 | 38,70 | 33,27 | 20,82 |Lightness gamu}
10 | 81,26 | -2,89 | 71,56 | 75,56 | 4,20 | 74,01-375,56 | 4,20 | 74,01 | 9,43 |f*=90,8
11 | 52,23 |-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 +528,61| 34,80 | 1,37 |-28,61| 18,35
13 | 80,23 | 11,37 | 21,04 | 77,59 | 1662 | 29,57 | 77,59 | 15,62 | 29,57 | 9,89 ?’ii‘;‘;;};‘l‘;‘; difference
14 | 40,75 | -13,8 | 24,23 | 36,07 | -18,24 | 23,81 | 36,07 | -18,24 | 23,81 | 6,46 |AE*cip ap = 10,2
15 | 18,01 | 0,50 | -0,45 | 48,88 | -0,06 | -2,96 | 18,88 | -0,06 | -2,96 | 2,72
16 | 95,41 | -097 | 4,76 (9512 | -0,58 | 3,29 | 95,12 | -0,58 | 3,29 | 1,55
17 | 18,01 | 0,50 | ;045 | 18,88 | -0,06 | -2,96 | 18,59 | -0,06 | -2,96 | 2,64
18 | 37,36 | 0,13 (0,84 | 41,13 | -0,54 | -2,28 | 40,84 | -0,54 | 2,28 | 4,73
19 | 56,71 | -0:28/| 2,15 | 59,10 | -0,76 | -1,09 | 58,81 | -0,76 | -1,09 | 3,91
20 | 76,06[y<0,6 | 3,45 | 76,76 | -0,78 | 0,80 | 76,47 | -0,78 | 0,80 | 2,69 sMaeI;ng‘;l)°“rdi“”e“°e(5
A1 | 9541 | -097 | 476 | 95,12 | -0,58 | 3,29 | 94,83 | -0,58 | 3,29 | 1,63 |AL*cippap = 3,1
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 | 393 |-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 | 27,42 |-13,63| 70,22 | 33,52 | -7,18 | 70,22 | 33,52 | -7,18 | 11,59

9 |3992 | 5874 | 2799 | 49,61 | 64,68 | 27,38 | 49,61 | 64,68 | 27,38 | 11,38 |Lightness gamut

10 {81,261 289 | 715618746 | 754 1902518746 | .754 1992512875 |f+=798

11 | 52,23 |-42,42| 13,60 | 55,78 |-21,39| 4,93 | 55,78 |-21,39| 4,93 | 23,02

12 |1 30,37 | 1,41 |-46,47| 45,57 | 517 |-38,81| 45,57 | 517 [-38,81| 17,26

Mean colour difference (14
samples)

5 | -13,8 | 24,23 | 47,09 |-18,99 | 29,83 | 47,09 |-18,99 | 29,83 | 992 |AE*(ipLap=12,8
15 (18,01 | 0,50 | -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
6
1

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

14 | 40,7

18 | 37,3 0,13 | 0,84 | 3743 | -788 | 4,38 | 33,30 | -7,88 | 4,38 | 9,66
19 | 56,71 | -0,23 | 2,15 | 56,85 | -2,21 | 2,12 | 52,72 | -2,21 | 2,12 _[A4,46

Mean colour difference (5
samples)

219541 | -097 | 4,76 | 94,38 | 0,33 | 3,53 90,25 | 0,33 \'3,53 | 547 |AL*¢gpap = 10,1
Mean colour reproduction index: R* ,, ,,, = 44

20 176,06 | -0,6 | 3,45 | 71,03 | 3,56 | -12,1 | 6690 | 3,56 | -1241 | 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.

N(
an|
Th
th

By,
of
(3
h3
hi

Us
of
pH
0,
of

Th
in
te
el

TE Similar colour test charts for colour scanner calibration are defined in ISO 12641 by.phys
d with intended colourimetric aim data. The ISO 12641 targets were produced by different'man
e colourimetric data of production: representative measurements of the production afid the mea
e batch are on the website of the manufacturers.

halftone technique DIN produced the achromatic test chart 1 by an imadge setter with a 1
3 600 dpi on photographic paper. Test charts 2 to 4 were producedusing the same imz
600 dpi) which make the printing films for offset printing. The fesolutions of all test
Iftone technique exceed the resolution of actual colour copying. fimrachines. Coloured phot]
bher resolution.

ing continuous tone reproduction the Federal Institute for‘Materials Research and Testi
otographic colour paper. This resolution corresponds to a 12 x 12 halftone cell (0,0

83 mm). This is smaller than the 22 x 22 halftone cell. (0,152 mm x 0,152 mm) used for the p
DIN-test charts in halftone technique (see AnnexAdY:

e ISO-test charts in continuous tone techniqueare the first test productions which try to ca

thnique produced in the DIN 33866 senies differ from this document in the layout of th
bments but contain nearly the same testing elements.

Table I.1 —IS0-identification and image version code

ical layout

ifacturers.

values of

esolution
ge setter
charts in
ps have a

g (BAM)

Germany produced four test charts using a digital image setter with a resolution of 300 dpi on

B3 mm  x
roduction

rrespond

layout and colourimetric data to the specifications of this document. The DIN-test charts i halftone

le testing

ISO-identification code-and ISO-image version code

The test charts for colour devices show at different positions:

An [SO-identification code on the top right side

An ISO-image¥ersion code on the bottom left side
ISO-identification code: (e.g. 19981006-101)

Abreyiation at code-position:

position no. 1 to 4: 1998=year

pdsition no. 5 to 6: 01 to 12=month

position no. 7 to 8: 01 to 31=day

position no. 9: -=(for separation)

position no. 10: I=ISO; (others: e.g. D = DIN)

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

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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pos
pos

pos

Table 1.1 (continued)

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

ition 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
PostScrip
tone or h
There ar
following
a) adec
b) adec
c) forh
4.3.6);
d) adec
e) fort
requ
f) thelq
2,an
g) then
colou
h) after
(e.g.

The mangfacturers (company)-may have some difficulties by imaging the ISO-test charts in PostScr

Se the mage fifes whith are on the SO maintenance portat (see Annex vjim the fite for
t or equivalent for output in format A4. A manufacturer may produce test charts in continug
1ftone.

e other requirements defined in this document for the production of ISO-test\charts. T
list may serve as a guideline for production and includes main requirements:

ision shall be taken to produce in halftone or continuous tone technique ot both (see 4.6);

hlftone production a manufacturer shall disclose the line screens”used for production (g

)

(top I1iddle and top left text on ISO-test charts, compare Figures 4 to 7);

jsion shall be taken about the manufacturer (company) information part on the ISO-test chaj

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

yout and the colours to produce are defined:in this document (see Figures 1 to 7 Tables 1 a
l in Annex H);

anufacturer may try to keep the production differences smaller compared to the “orientati
r differences” of the DIN-production-described in Tables 1 and 2, and in Annex H;

production the company may.present its results by tables similar to the tables of this documsg

Anne

file forma
many deyj

1y

2)

the d

[able 1, Table 2, Tables in-Annex H and others) on the company and other web servers (9
x M).

t or equivalent pnthe devices for production. The ISO-image files can be used for output
ices but not all- If the output fails, there are two probable causes:

the

used [inspictures A5, A6, C5, C6).

yice and the software are not able to adjust the lines according to device coordinates (.

ision which test charts to produce and with which material and in which format (see Table 3);

pvice and-the software are not able to use device-independent L*a*b*coordinates (e.g. used|i
pictufres A2, A3/B1, B3, C2, C3, D1, D3);

at
us

he

pn

nt

pt
pn

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
chiarts 1 to 4. Copiers sometimes produce different output for colours which appear equal for,the human
vigual system and with equal colourimetric L*a*b*data. The scan device within the copier, Spmetimes
magnifies the halftone cells (size 0,16 mm x 0,16 mm) by up to a factor 10 and may pro:ﬂluce very
arfificial effects (the real halftone structure and Moiré- effects) not seen by the vistral humap system.
The human visual system cannot resolve details within a halftone cell which the copier can mpgnify.

Prjofessional image settters and some printers which have included an interpreter of the PpstScript-
language can fill halftone cells by an operator called “HalftoneType 3”. This operator allows putting
black points at any x- and y- location defined by the device space resolution. One can send|the same
P§-file (or equivalent) to an image setter or to some PS-printers (or-equivalent) which havq included
the operator “HalftoneType 3”. An image setter with the resolution‘ef’3 600 dpi and a specia] halftone
ddfinition was used for the production of DIN-test charts. Many' companies have a secref halftone
ddfinition within the software of their PS-devices (or equivalent). It is impossible to repeat production
of|test charts without knowing the definition of the “HalfteneType 3”.

Ay company producing test charts in halftone technique'shall disclose the “HalftoneType3”-information
for the public. The information of the DIN productionwill serve as example for other producti[)ns.

The BAM-PS-image setter with a resolution of 3, 600 dpi used for production of DIN-test charts sets
pdints in the raster device space by a distancgof 7 pm with a point diameter of 21 pm (threetimes the
ragter distance).

A [PS-printer (or equivalent) with a reéselution of 300 dpi sets points in the raster device space by a
diftance of 12 x 7 um = 84 um with a point diameter of about 3 x 84 pm = 252 pm (three times the
raster distance).

Tdble J.1 shows the PS-file (or\equivalent) with a definition of a horizontal “HalftoneType 3”-rpster cell.
The width and height are(24™x 24, which fills a raster cell of 0,168 mm x 0,168 mm by 24 x 24 points.
The threshold data in the raster cell are coded hexadecimal between 00 and FO by 16 steps. The raster
ce]l is filled accordingto the 256 steps of the pixel image data. The “HalftoneType 3”-data fill the raster
cell “line-oriented™in horizontal direction. This is shown by the output on a PS-printer (or equivalent)
with 300 dpi resolution in Figure J.2.

Tapble ].2 shows the definition of a “HalftoneType 3"-raster cell used for the production of D[N 33866
tept charts* The width and height are 22 x 22, which fills a raster cell of 0,154 mm x 0,154 mn by 22 x
27 points. The threshold data in the raster cell are coded hexadecimal between 00 and FC by|64 steps.
The-raster cell is filled according to the 256 steps of the pixel image data. The “HalftoneTypge 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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