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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respectj izati i i i i ivi i pommittees

collabofate in fields of mutual interest. Other international organizations, governmental and non-govert
liaison With ISO and IEC, also take part in the work.

Internafional Standards are drafted in accordance with the rules given in the ISO/IEC DirectivesyPart 3.

mental, in

In the fleld of information technology, ISO and IEC have established a joint technical cemmittee, ISO/IEC JTC 1.

ernational Standards adopted by the joint technical committee are circulatedto, national bodies
ion as an International Standard requires approval by at least 75 % of the national bodies casting

Attentidn is drawn to the possibility that some of the elements of this International Standard may be the
patent fights. ISO and IEC shall not be held responsible for identifying any or all'such patent rights.

Internafional Standard ISO/IEC 15775 was prepared by DIN (as DIN-33866) and was adopted, under
“fast-trgck procedure”, by Joint Technical Committee ISO/IEC JTC 1y/Information technology, in paral
approval by national bodies of ISO and IEC.

Annexegs A to M of this International Standard are for information only.

for voting.
a vote.

subject of

a special
el with its
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INTERNATIONAL STANDARD ISO/IEC 15775:1999(E)

Informati on tec hnology —

Office machines —

Method of specifying image reproduction of colour copying machines by
analog t est charts —

Realisation and applicati on

1. Scape

This International Standard applies to implementation and application of test charts for colour copyingymdchines.
This International Standard serves for testing of reproduction properties of colour copying machines;-in orgler to help
to recggnize the possibilities and limits of various machines and for their comparison.

To use|this International Standard, make copies of at least two test charts (one achromatic and one chromatic) out of

eight test charts using the device to be tested. The resulting copies shall be examined visually and may Qe
compared with the original test charts. Objective measurements may be made for these copies.

Eight IBO-test charts, four in halftone (offset reproduction) and four in continuous tené-(photographic reproduction),
belongjng to this International Standard may be produced by different manufacturers. Information about Where to
obtain fest chart layout and colorimetric L*a*b* data to produce the charts may-bé found in Annex M.

All hardl copy patterns (analog test charts) produced according to this International Standard should be discarded
after three years.

2. Normative References

The following normative documents contain provisions which, through reference in this text, constitute prpvisions of
this International Standard. For dated references, subsequent-amendments to, or revisions of, any of thege
publicgtions do not apply. However, parties to agreements based on this International Standard are encopraged to
investigate the possiblibity of applying the most recentieditions of the normative documents indicated belpw. For
undatgd references, the latest edition of the normative document referred to applies. Members of ISO anf IEC

n registers of currently valid InternationalStandards.

6:1975, Writing paper and certain classes of printed matter — Trimmed sizes — A and B series.
6:1995, Paper and board — Determination of grammage.

4:1976, Standard atmosphereS-for conditioning and/or testing — Specifications.

69:1994, Paper, board andpulps — Measurement of diffuse reflectance factor.

71:1998, Paper and board— Determination of opacity (paper backing) — Diffuse reflectance methqd.

46-1:1997, Graphictechnology — Colour and transparency of ink sets for four-colour-printing — Palt 1:
Sheetfed and heat-set weboffset lithographic printing.

ISO 5427:1995, Paperand board — Determination of smoothness (Bekk method).

ISO 5651:1989, Paper board and pulps — Units for expressing properties.

ISO 5437:1983xPrints — Preparation of standard prints for optical tests.

ISO 77124-1:X984, Paints and varnishes — Colorimetry — Part 1: Principles.

ISO 77124-3:1984, Paints and varnishes — Colorimetry — Part 3: Calculation of colour differences.

ISO 8596:1994, Ophthalmic optics — Visual acuity testing — Standard optotype and its presentation.

ISO 8597:1994, Optics and optical instruments — Visual acuity testing — Method of correlating optotypes.
ISO 12641:1997, Graphic technology — Prepress digital data exchange — Colour targets for input scanner calibration.
ISO/CIE 10526:1991, CIE standard colorimetric illuminants.

ISO/CIE 10527:1991, CIE standard colorimetric observers.

CIE publ. 13.3:1995, Colour rendering — Method of Measuring and Specifying Colour Rendering Properties of Light
Sources.

CIE publ. 15.2:1986, Colorimetry.
DIN 6160:1996, Anomaloscopes for the diagnosis of red-green colour vision deficiencies (or equivalent).
DIN 33866-2:1998, Information technology — Office machines — Colour image reproduction devices — Method of
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specifying image reproduction of colour copying machines by analog test charts.
DIN 58220-5:1996, Test of visual acuity — Part 5: General test of vision.

ITU-R BT.709-2:1995, Parameter Values for the HDTV Standards for Production and International Programme
Exchange.

3. Definitions

For the purposes of this International Standard the following definitions apply.

3.1

colour rendering

relation between the original colour of an object and its reproduction colour either exclusively under other illuminant
or additionally after passing through a transfer process

NOTH For calculation with colours of this International Standard see Annex G.

3.2
original colpur

the perceived colour of an object in reference condition which is being referred to at the assessment of the colpur
rendering
3.3
non-luminopus (perceived) colour
colour of a non-luminous colour, i. e. an area that requires a reflecting light for its appeatance
3.4
standard tristimulus values X, Y, Z
describe the| psychophysical colour
NOTH 1 Standard tristimulus values are mostly received as an immediate result of a colour measurement
NOTH 2 As standard tristimulus values only allow statements reférring to equality of two colours, for
statemhents made beyond that, e. g. concerning the kind and size.of colour differences, non-linear
transfprmations of X, Y, Zinto other colorimetric parameters systems preferably into the colorimetric
paranpeters L* a* b*are necessary.
3.5
colour diffefence AE*,
specifies thg size of the difference between two colour stimuli
3.6
lightness L
the power of a perceived light (inseparably combined with perceived colour)

3.7
chroma C*

the differenge of a colour from the equallight achromatic colour

NOTE The saturation describgs)the ratio of chroma to lightness (C*/L*).
3.8
Landolt-rin
standard opfotype defined by a ring with an open segment which can be in 8 different positions

4. Test CGharts

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

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

At least four forms must be filled out, two for an achromatic test chart (no. 1: form A and E or no. 3: form C and E)
and two for a chromatic test chart (no. 2: form B and F or no. 4: form D and F). The four forms filled out should
belong to two test charts both either in halftone or continuous tone.

NOTE Colour copying machines are often used for reproduction of achromatic charts. Therefore an
achromatic test chart should also be used for testing colour copying machines.
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4.1 Material of test charts
The material of test charts depends on whether the chart is halftone or continuous tone.

4.1.1 Examples of material for halftone test charts available as ISO 15775 test charts.

Test Chart 1: Photographic paper for black and white pictures, glossy, 85 g/im?

Test Chart 2: Fine art paper, glossy, natural white, non-fading, 100 per cent non-chlorine bleached, 150 g/m?
Test Chart 3: Fine art paper, glossy, natural white, non-fading, 100 per cent non-chlorine bleached, 150 g/m?
Test Chart 4: Fine art paper, glossy, natural white, non-fading, 100 per cent non-chlorine bleached, 150 g/m?
Characteristic of example production see Table L.1. in Annex L.

4.1.2 Examples of materials for continuous tone test charts available as ISO 15775 test charts

Test Cirart-t—Photographic paper for cotour pictures; giossy, 225 g
Test Chart 2: Photographic paper for colour pictures, glossy, 225 g/m?
Test Chart 3: Photographic paper for colour pictures, glossy, 225 g/m?
Test Chart 4: Photographic paper for colour pictures, glossy, 225 g/m?
Charagteristic of example production seeTable L.2 in Annex L.
4.2 Uayout of test charts
The layout of the test charts is defined in the standard format A4 (297 mm x 210am) within PostScript(AS)-files (or
equivalent). The following layout is reduced to half size. One can find the layout.in’standard format A4 on different
web sgrvers (see Annex M). The following figures 1 to 3 show the layout and irrfigures 4 to 7 the content|is shown.
4.2.1 Basic layout of the picture area and the frame area around
E T i =+ E!
8 Il L o] Il Y M C A
@- Order information of production company (e.g. Web-site)forSO-test chart (e.g. code:rha4r- | \
N [ o |
g left top grey scale (center of square N): right top grey scale (center of square N)| 8
% xltg = 28 mm, yltg = 197 mm, s = 7 mm xrtg = 239 mm, yrtg = 197 mm, s = 7 mr g
g 2
3 g
K € g
g XI1 =28 mm, yl1 = 153 mm xI2 = 86 mm, yI2 = 153 mm xrl =161 mm, yrl = 153 mm Xr2 = 219 mm, yr2 = 153 mm S
& S
@ &
g 5
%
= xI3 =28 mm, yI3 = 109 mm %4 = 86 mm, yl4 = 109 mm xr3 =161 mm, yr3 = 109 mm xrd4 =219 mm, yr4 = 109 mm
g 8
= o
] @
5 3
g 3
% XI5 # 28 mmgy15 = 65 mm xI6 = 86 mm, yl6 = 65 mm Xr5 = 161 mm, yr5 = 65 mm xr6 = 219 mm, yré = 65 mm g
é left-bottom position mark: right bottom position mark: :)_,
2 xIbp = 17 mm, ylbp = 17 mm xrbp = 279 mm, yrbp = 17 mm 8
K g left bottom grey scale (center of square N/ right bottom grey scale (center of squarg N): B [T}
8 xlbg = 28 mm, ylbg = 12 mm, s =7 mm xrbg = 239 mm, yrbg = 12 mm, s = 7 mr| =3
R
o
8
e — st st 16 7 21 20 a2t —
\/- Test chart no. 0 for color devices according to ISO 15775: compare www.actech.com.br/scz- J
=2 T w v T o T S — =
= W} 3 W} =

INFIEO3:IE-0CS36.EPS

Figure 1: Basic layout of the figures and the frame area around

Figure 1 shows the basic layout of the test charts which includes in the central area the layout of 16 pictures (without
content) and in the frame area around text and other elements. The basic format is A4 (297 mm x 210 mm)
described by the outer rectangle. The inner rectangle has a thicker line (0,30 mm instead of 0,15 mm) and the size is
282 mm x 194 mm.

Figure 1 includes x- and y-data in mm for all test elements shown with an arrow point at the left bottom corner of the
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format A4. One can find the x- and y-data of:
« left bottom corner of 16 pictures
« four position marks
* center of four squares with black colours N of a 5-step grey scale
« five rectangles located 2 mm up and to the right compared to the outer one and 4 mm smaller on both sides.

NOTE 1 Arrows help to detect the distance to the outer rectangle of the format A4. There is no visual test
based on arrows within this International Standard.

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

NOTH 3 The position marks allow exact positioning of colorimeters to measure the L*a*b* colorimetric, fata
for thg colour samples in the test charts. Figures 2 and 3 includes the position data of all samples in.all test
chartq and simplifies colorimetric measurements.

4.2.2 Layouf of the picture area and the frame area around of test charts 1to 4
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Figure 2: Lgyout.of\picture and frame area of test charts 1 and 3
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Figurg 3: Layout of picture and frame area of test charts @and 4

Figure|2 shows the layout of test charts 1 and 3 with sixpictures and a frame area around. The layout of the pictures
and th¢ frame area is very similar to the basic layout\of Figure 1. Instead of 16 there are now six pictures|Al to A6
and C1 to C6 in test charts 1 and 3 respectively:

Within|[the area of pictures A2 and A3 there. is a'square which represents the first sample (black) of the 5tstep and
16-step grey scales. The x- and y-data ofthe' square center is given relative to the left bottom corner of plictures A2
and A3. The grey sample distance of the 5- or 16-step grey series is 14 mm.
NOTE There are two additional samples which appear black (N,) and white (W,). In digital PS-filgs (or
bquivalent) absolute or refative colorimetric space with lightness L*or | *qjaive = (L* —L*) / ( L*yfL*% ) can
be used. The colorimetfic data L*=0 and L*= 100 produce the darkest black (Np) and lightest white (W;) on
he material used, which may be different compared to L* and L*, of the contrast range.
Figure|3 shows the layout‘of test charts 2 and 4 with seven pictures and a frame area around. The layout of the
picturgs and the frame-area is very similar to the basic layout of Figure 1. Instead of 16 there are now seven pictures
B1to B7 and D1-to/D7 in test charts 2 and 4 respectively.
Withinjthe pictuteS B1 and B3 (or D1 and D3) there are two squares which represent the first CIE-test colgur and the
black gample’of the 16-step grey scale. The x- and y-data of the square centers are given relative to the |eft bottom
corner|ofpictures B1 and B3 (D1 and D3). The sample distance of the steps is 7,7 mm.

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

4.2.3 Restrictions for layout and content of picture B1
In picture B1 of test chart 2 (which is identical to picture D1 of test chart 4) the subject matter may be chosen by the
manufacturer. Any picture which satisfies the following restrictions is allowed for an 1ISO-test chart manufacturer:

The picture B1 consists of three parts (compare layout of picture B1 in Figure 5).
Restrictions for the three parts of the picture B1:

Part 1: The picture must include a large variety of colours in the upper part (130 mm x 60 mm).
Part 2: 14 CIE-test colours plus black N, (darkest black) and white W; (whitest white) (130 mm x 11 mm).
Part 3: 16-step equidistant gray scale between black N (L* = 10) and white W (L%, = 94) (130 mm x 15 mm).

© ISO/IEC 1999 — All rights reserved
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NOTE An ISO-test chart manufacturer can add in part 1 a black and white Siemens-star equal in size and
colour (L*y and L*y) 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 colorimetric 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 1 The photographic process (film material, taken illuminant exposure, development) used to take the
picture B1 (with the three parts in one exposure) and the scanning process producing the digital image will
result in different CIE-test colours and grey samples in pictures B1 and B3.
NOTE 2 By a least squares technique, a transform of the digital image data (e.g. RGB) is used to calculate

L*a*b* colorimetric data. If the L*a*b*data of picture B1 are equal within 3 CIELAB units to the L*a*b*data of
pictur B3 then the colours in Inir‘hlrp B1 and B3 appear pqll.‘;ﬂ

4.2.4 Restrig¢tions for digital image data and resolution of picture B1

ISO-test chart manufacturers must publish RGB-image data of the picture B1 in five resolutions:

192 x 128, 384 x 256, 786 x 512, 1536 x 1024, and 3072 x 2048.
NOTH 1 RGB-image data in these five resolutions may be (for example) produced by the:KODAK-Photq-CD-
process with the option , Transfer to EPS (Encapsulated PostScript) (or equivalent) with 24bit colour*.
NOTH 2 A transform from RGB-image data to L*a*b*image data may be recommended by the ISO-teg
chart manufacturer.
NOTH 3 In ISO-test charts within the header of the EPS-file (or equivalent) ef-the picture B1 numerical [data
of a 3x4 matrix transform are given. The transformation from RGB-image datato L*a*b*image data may be
(for example) calculated by a PS-interpreter (or equivalent).
NOTH 4 The transformation from RGB-image data to L*a*b*image/ata is equal for all image resolutions.
The Igwest resolution can be used to get a table of the RGB-image‘data of the 32 colours (14 CIE-test cojours
+ Ny 4+ W, and the 16-step grey samples).
NOTH 5 The intended CIE-test and grey colours are known; This allows to calculate an optimized
transfprmation from RGB-image data to L*a*b*image date.

NOTH 6 For negative film between 2 stops underexpesure and 3 stops overexposure the RGB-image (lata
are vdry different. An optimized transform leads to L*a*b*image data which produce very similar output.

—

4.2.5 Restrigtions for producing ISO-test charts.in halftone technique
A test patterh producer can use any line screen andmust disclose the line screen used. The line screen used must
be described by a complete definition of the halftene type.

The halftond type definition includes either the‘entries:

»Width, Height and Threshold“ of{,HalftoneType 3“
and/q
~Frequency, Orientation and SpotFunction* of ,HalftoneType 1“

An example |of an ,HalftoneType\3“-matrix used to produce halftone test charts is given in Annex J.
1 This allows‘repeating the production at any time.

2 Copiersieften produce different output with test charts of identical colorimetric L*a*b*data but with a
nt halftone type.

ancdard clyout
files produce only the Iayout without any picture content.

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

Each EPS-picture file (or equivalent) of test charts 1 and 3 produces only one picture different in size between 120
mm x 40 mm (A2, A4, A5, and A6), 120 mm x 84 mm (A1), 245 mm x 40 mm (A3) (see Figure 2).

Each EPS-picture file (or equivalent) of test charts 2 and 4 produces only one picture different in size between 130
mm x 86 mm (B1), 130 mm x 40 mm (B2 and B3), and 112 mm x 40 mm (B4, B5, B6 and B7) (see Figure 3).

One can find the EPS-picture files (or equivalent) as ,Technical information“. The standard EPS-picture files produce
the picture content located 25,4 mm in x- and y-direction from the left bottom corner of the output paper (see
Annex M).
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4.4 Digital PS-files and PDF-files (or equivalent) for ISO-test charts

Combined PS-files (or equivalent) include both the layout specification and the picture content. These PS-files (or
equivalent) are called the ,digital” |1SO-test charts no. 1 to 4. They are shown in Figure 4 to Figure 7 reduced to half
size.

NOTE The output of line rasters in pictures A5, A6, C5, and C6 is often different for PS- and PDFiles (or
equivalent). ISO-test charts 1 and 3 show the reference output with line rasters.
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tput of the digital standard PS-files (or equivalent)'in the format A4 are shown separately on web gites (see
M). Manufacturers of ISO-test charts will use these digital PS-files (or equivalent) as starting files
tion of analog ISO-test charts 1 to 4.

or the

ital ISO-test charts include both the laygut and the picture content including the colorimetric data of each test
samplg. Most of the intended colorimetric data one can find in Table 1 and Table 2, and in Annex G and H. The
colorinpetric agreement of the produced colours of analog test charts and the intended colours of digital te¢st charts
can bel measured and evaluated by the method given in Annex G and H.

roduction of ISO-test/charts

The prpduction of the ISO-test-charts by different manufacturers will show colorimetric differences. No cdlorimetric
tolerance is given withinghis International Standard for the manufacturers. The differences between intenged and
produded colours within the production of ISO-test charts 1 to 4 are given in Table 3, Table 4 and Tables H.1 to H.11
of Anngx H. Differences between intended and produced colours in these tables set an orientation toleramce for a

possible ISO-colorimetric tolerance in the future.

All hargl copy_patterns (analog test charts) produced according to this International Standard should be discarded
after tHreeyears. 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.

© ISO/IEC 1999 — All rights reserved


https://standardsiso.com/api/?name=b0c8d8fc01efb52adc20f1baa4d403dd

ISO/IEC 15775:1999(E)

4.6 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 1SO-2846 (CMYNW) DIN-33866 (all) of test colours test colour
colour DIN-33866 (OLV) ITU-R BT709.2 (all) Difference (o-r) difference
name L’} a*r b*r L*0 a*o b*0 A L;_r A ag_r A bg_r A E*ab
C 58.2 -30.62-42.74 59.96 -27.8 -43.15 1.34 282 -04 3.15
M 48.13 75.2 -6.79 4919 74.03 -7.4 1.06 -1.16 -0.6 1.69
Y 90.% -11.15 96.17 87.12 -558 105.61 -3.24 5.57 9.44 11.43
O 47.94 65.31 52.07 4794 65.31 52.07 0.0 0.0 0.0 0.0x
L 509 -62.96 36.71 509 -62.96 36.71 0.0 0.0 0.0 0.01
\% 25.72 31.8-44.35 25.72 31.5 -44.35 0.0 0.0 0.0 0.01
N 18.01 05 -0.46 17.16 -0.06 -2.71 -0.84 -0.56 -2:24 2.47
W 95.41 -0.98 4.76 9498 -0.58 3.28 -0.42 0.4 ~147 159 25
C 58.2 -30.&2-42.74 86.88 —-46.17 -13.56 28.26 -15.54 ~29.18 435
M 48.13 75.2 -6.79 57.3 94.3% -20.7 9.17 49.15 -13.9 25.38
Y 90.% -11.15 96.17 92.66 -20.7 90.75 229\ 7954 -541 11.22
O 47.94 65.31 52.07(R) 50.5 76.92 64.55 2:56° 11.61 1248 17.24
L 509 -62.96 36.71 (G) 83.63 -82.76 79.9 32.73 -19.79 43.19 57.69
\% 25.72 31.8-44.35 (B) 30.39 76.66 -103.59 467 4461 -59.23 7431
N 18.01 05 -0.46 1.57 0.0 0.0 -16.43 -0.49 0.47 16.45
W 95.41 -0.98 4.76 95.41 0.01 0.01 0.0 1.0 -4.74 4.85 315
INFIEO6:IETAO011.EPS
Table 1 shows intended colours CMYOLVNW compared to produced colours of DIN 33866 in the upper part. The
intended colpurs are additionally compared with television colours acc. to ITU-R BT709.2 in the lower part.
ISO-2846-1:1997 defines in an informative Annex D in Table D.3 the intended colours of offset printing. Five cojours
CMYNW,g (PR = Print) are given for CIE-Standard illuminant D65, the 2°-standard observer and the 45°/0°-starjdard
geometry. Aflditionally a nonfluorescent reference paper is described. The chromatic colours OLV,g are not giyen.
The DIN 33866 test charts 2 to 4 afe produced on this ISO-reference paper W and with chromatic inks CMYNpH acc.
to 1ISO 2846

The colorim
production (
(output) are
difference is
detected by
for the full in

btric data L*a*bx of reference (r = ISO 2846-1:1977, Table D.3) and the average colorimetric data d
D = output) are’given in the upper part of Table 1. The differences between reference and producti

AE*,, 5=2,5. One must have in mind that less than three units between pictural images cannot b
humah viewers. Therefore we can add the colours OLV of production to get the colorimetric L*a*b*
tended colour set CMYOLVNWx.

f
bNn

small for the(colours CMYNWg. The largest difference is AE*,, = 11,43 for yellow Y and the average

e
data

One must remember that this International Standard is used for colour copying machines and only the difference
between copy and reference is of importance and not the absolute colorimetric L*a*b*data.
In DIN 33866 the short terms OLV are used for the colours OLV,g. These short terms help to keep in mind that there
are very large differences compared to the colours OLV4,, 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 BT709.2 for
CIE-standard illuminant D65 and the 2°-standard observer. The normalization to L*= 95,41 for white D65 as defined
in 1ISO-2846 for white is used (see tables in DIN 33866-1). This part shows the differences between the colours

CMYOLVNW,r and CMYOLVNW;,,. There are differences up to AE*,, = 74 for the colour violet blue V (called blue B

in television) and the average difference is AE*,, o, = 31,5.
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CIE Intended CIELAB data Produced CIELAB data CIELAB differences CIELAB-
test  CIE publ. 13.3 DIN 33866, Picture B6 of test colours test colour
colour Reference (r) Output (0) Difference (o-r) difference
no. L* at b* Lx at bt AL¥ Aar  Abr AEY
1 61.45 17.53 11.74 56.8 12.93 19.6 -464 -459 7.86 10.23
2 60.69 0.08 28.92 55.0 -2.42 35.85 -5.68 -25 6.93 9.31
3 62.2 -20.58 44.41 56.74 -24.61 4251 -5.27 -4.02 -1.89 6.91
4 612 -33.16 17.07 609 -4814 2362 -0.29 -1497 655 16.35
5 624 -17.47 -855 58.17 -19.8 -13.31 -422 -25 -4.75 6.84
6 61.51 -0.8-28.39 57.44 0.1 -31.83 -4.06 0.47 -3.43 5.35
7 61.12 20.%-24.55 56.85 18D -25.86 -426 -1.85 -1.3 (84
8 62.77 27.2-13.63 5787 27.8 -21.75 -4.89 0.21 -8.11 9.49
9 39.92 58.74 27.99 41.87 387 33.27 1.95 -20.03 5.28% 20.82
10 81.26 -2.89 71.56 75.56 4.2 7401 -5.69 7.1 245 9.43
11 52.83-42.42 13.6 47.15 -47.28 18.53 -5.07 -4.85 4.93 8.59
12 30.57 1.4-46.47 34.8 1.3 -28.6 423 , =003 17.87 18.36
13 80.23 11.37 21.04 7759 15.62 29.57 -2.63 4.25 8.53 9.89
14 40.5-13.8 24.23 36.07 -18.23 23.81 €067 -4.42 -041 6.46
Mean CIELAB colour difference: AE*apm= 10.2
INFIEOGETA021 EPS
Table 2 shows intended CIE-test colours compared to produced CIE-test colours in DIN-test chart 2, pictu
mean CIELAB colour difference is AE%,, ,, = 10. The largest colour differences occur for the CIE-test coloy
9) and|blue (no. 12) with AE*,, = 20,82 and 18,36 fespectively.

The infended and produced colours may differ:Fhe original test charts produced by different manufacture
differemt. Therefore copies from a specific-ofiginal should only be compared with each other or with the o
which yas used to produce the copies.

4.7 1$0-identification, ISOtreference material code, and ISO-image file version

Differept ISO-codes are usefukto manage, sort and distinguish the different ISO-test charts.

The figures 1 to 7 include examples of the following codes:
* IS|O-reference matefial code on the right bottom side
* IS|O-identification-code on the right top side
* 1$0-imageVersion code on the left bottom side

The 1SP-reference material code is decribed in the following Table 3.

re B6. The
rs red (no.

rs may be
riginal

© ISO/IEC 1999 — All rights reserved
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Table 3: 1ISO-reference material code and examples for colour copying machines

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

1. Different sizes: A4, A6, 36 mm x 24 mm slide or negative film
2. Different tone techniques: continuous tone or halftone

3. Different modes: reflectance or transmittance mode

4. PSprogram code (digital) or image to be viewed and measured (analpg)

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

ihadra = rhadra ihadra =rhadra ihadra=rhadra ihadra =rhadra
ohadra<>rhadra ohadra<>rhadra ohadra<>rhadra ohadra<>rha4raq

Example 2: Copy continuous tone test charts 1 to 2 and compare
Test chart 1 Test chart 2 Test chart 3 Test chart 4
N-photographic CMYN-photogr. N-photographic OLVN-photogr.

icadra =rcadra icadra=rcadra icadra=rcadra icadra =rcadra
ohadra<>rcadra ohadra<>rcad4ra ohadra<>rcadra ohadra<>rca4rd

Abbreviation at code-position: (<> compare ... with ...)
Test chart for test mostly usdubld font, frequently usedtalic font

position no. 1: i=input; o=output; r=reference

position no. 2: c=continuous tone; h=halftone

position no. 3 and 4:a4=format A4; a6=A6, sf=slide-ornf=negative film
position no. 5: r=reflectance mode; t=transmittance mode
position no. 6: a=analog mode; d=digitalimode

INFIEO6:IETAO31.EPS

Table 3 shows the information for the ISO-reference material ¢ade and two examples for colour copying machipes.
In the lower part of Table 3 the abbreviations at code-positions 1 to 6 are given. Example codes for a colour copying
machine with different test charts are given in the central part.

The 1SO-ideptification code consists of the date (year, month, day), e. g. 19980615, the letter | ( = ISO) and the ISO-
test chart number ( = 01 to 04). For more details.sée Annex I.

NOTH The date within the identification\code should be the production date of the test pattern. This dafe
helps [to decide whether the 1SO-testiehart can be used or should be discarded after the three years tim¢
beginfing with the production date.

The 1ISO-imgge version code consists‘af'the letter E (for E = english text), the digits 1 to 5 (for 5 different resolutjons:
192 x 128 up to 3072 x 2048), the letter T (for text mode) or C (for colour mode), the letter S (for PostScript-format)
or D (for PDfformat), and two.digits for a version number. For more details see Annex I.

4.8 Contegnt and pufrpose of frame area of the test charts

The 1SO-tesg charts 1¢t0)4 contain a picture area and a frame area around. The frame area is very similar on al| test
charts and described here. The picture area is described in 4.9 separately for ISO-test charts 1 to 4.

In the framel|ar€a.there are different text and image elements: text with codes for identification, rectangles, 5—s]ep
grey scales,|and position marks.

NOTE Some frame area specifications can not work exactly if users place the test charts on the platen-glass
inadequately.

Use of text with codes for identification:

Content:

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

Purpose:

The text is for identification of the ISO-test chart. To fill out forms E and F the following informations are necessary:
test chart text (bottom text), identification code, material code, and the image file version of test charts (see Annex E
and F).
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Visual test:
No visual test of text in frame region

Test of copied lines of rectangle:
NOTE An ISO-reference test chart is in accordance with this International Standard if there are at least
complete lines for the inner (thicker line) rectangle. Therefore there are between 4 and 20 lines on an ISO-test
chart.

Content:

On the test charts there are up to five rectangles which are on each side 4 mm smaller. The outer rectangle is

defined by the format A4 of the paper (297 mm x 210 mm).

Purpose:

Th f £ + 1 halata dat s [T NP £ o H i
e I\I maric TCLiAlNygito TiCIg tU UtTlit Ll vioudily TTUvv 1Al thic CUPyITTy rractimic vdalrt CUY y.

Visual|Test:
In a vigual test a Yes or No decision is to be made how many lines are on the ISO-test chart and hew.many lines are
copied

Test of 5-step grey scales:
Contept:

There pre four equidistant grey scales near the four position marks (for exact positionsee ,layout* 4.2.1).
NOTE The grey samples in test charts 1 and 3 are equal to the 5-step samples of picture A2 or g2
espectively. There is no picture of 5-step gray scales in test charts 2 and/4 for direct comparison.
Purpoge:

Agreement test of the four grey scales. Differences can be found by visual comparison of the four grey s¢ales.
Visual|test:
In an gpproximated test a Yes or No decision is to be made if oné\can clearly see visual differences of the four grey
scales] If the four are different a decision must indicate the most'different grey scale compared to the avgrage. A
decisign must indicate the direction of deviation (darker or.lighter) compared to the average.

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

The fopr position marks consist of circular rings (2, 4, 6 and 8 mm diameter) centered at crosses. They are located
17 mmin x- and y-direction from the corners©f*the format A4 (297 mm x 210 mm).
Purpoge:

The pgsition marks serve to measuretthe x- and y-scale factor of the copying machine.
Test: The difference of the position marks is to be measured in x- and y-direction in mm of both the original and the
copy. The x- and y-scale factor must be calculated.
NOTE 1 The ISO-reference difference of position marks is defined in PS-file (or equivalent) as 264 mm in x-
lirection and 176 mm-in y-direction. For high accuracy of the two scale factors it is recommended tp measure
both the originaland the copy with the same ruler.
NOTE 2 The¢osition marks are often used to position colorimetric instruments for automatic L*atb*
Colorimetricymeasurements and to position the plates in four colour printing.

Test of shift 'of colour lines:

IOTE 1 Test charts are ||<|1;1lly pmdllr‘pd an colour material in colour maode ((‘) There are prndll tions 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 2 In that case the following test is obsolete. For completely black and white production one can omit
the following specification of , Test of shift of colour lines*”.

Content:

The lines defining the inner rectangles are drawn by different colours which alternate in colour between black and

the colours C, M, Y, O, L and V.

Purpose:

The colours of the inner rectangle allow visually to decide if there are shifts of the colour lines C, M, Y, O, L and V

compared to the black line in horizontal and vertical direction.
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Visual Test:

In an approximated test a Yes- or No- decision is to 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 mm (more than half of the linewidth defining the inner rectangle).

4.9 Content and purpose of picture area of the test charts

49.1Testc

Picture Al:
Content:

hart 1 (Achromatic test chart: high lightness contrast)

Radial Gratings (Siemens-stars) N-W, W-N, N-Z, W-Z

Radial gratings (Siemens-stars) in the combination of N-W, W-N, N-Z, W-Z with marked rings 6, 10, 20 and 30 mm

in diameter.

Purpose:
Resolution t
reproduction
Visual test:
In a rough tg
exceed the
For a detaile
magnifying ¢
NOTE

NOTE
may b

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

Content:
Picture A2 ¢
W, is added

In the upper
background
For the sphe
(according t
On the uppeg
steps of half
from the fou
accuracy fro
colours CM
NOTE
there
grey S
appro
respe
The
betwe

pst of colour copying machines. Differences can be found by comparison of the test chart with.the
of the pictures.

st it is to decide if the diameter of the blurred area in the radial grating on the reproduction does n
hosen ring size in all directions (Yes or No decision).

d test the greatest diameter of the blurred area should be examined with an gptieal aid such as a
lass-6x.
1 The rings with a diameter of 6, 10, 20 and 30 mm should be used as-gdidance.

2 In some cases one can not evaluate the inner area of the 6 mm ring." The blurred area of the or
e larger compared to the inner area of the 6 mm ring.

pntains five visually equidistant grey steps between white and black in two rows. A black Ny and W
Picture A3 contains 16 equidistant grey steps also'in two rows.

rows, the grey steps are adjacent, in the lower@nes the grey steps are separated by the grey

re and medium picture content a medium grey with a lightness L* =50 + 2 was chosen for both fig
p CIE publ. 15.2 a reflectance factor of Q;2 and resp. a luminance reflectance of Y = 20).

r rows the lightness L*of the CIELAB-colour system is stated above the individual grey steps. The
fone 1SO-test chart 1 are produced within the photographic process only from the colour black, and
process colours CMYN beeause for the test chart the colour black cannot be produced with suffid
m these colours. The grey steps of the continuous 1ISO-test chart 1 are produced by the three prog
of the photographic process.

1 The theoreticalvalues L*=0 and L* =100 for a black N, and white W, cannot be reached bec|

eries the lightness values are described as L* and L*,. In the halftone ISO-test chart 1 they are
kKimately 10 'and 94 respectively. In the continuous tone ISO-test charts they are approximately 7 ar
Ctively.

entioned numbers between 0,00 and 1,00 in the respective rows describe the relative lightness / %
efi-black and white for the relevant grey steps.

ginal

hite

Ids

grey
not

ient

ess

guse

pre no completelyabsorbing or reflecting surfaces. For black (N) and white (W) in the 5- and 16-step

dol

elative

NOTE 2 [ *gatve results of the CIELAB lightness L*

*
/ relat

Pictur

ve = (L*= L)/ (LAw—L%)
e A3 shows the hexadecimal values above the individual grey steps of the lower rows.

(eq.

1)

NOTE 3 In printing technology, where paper white is taken as basis and the amount of black is described, the
grey scale begins with white and the hexadecimal coding 0 and ends with black and the hexadecimal coding F.

Purpose:

The reproduction of pictures A2 resp. A3 are useful in deciding whether the device is capable of distinguishing the
upper rows. If some greys of the upper rows look equal and cannot be separated then the lower rows are intended
for an optional measurement.

NOTE For many fields of application a distinction in five grey steps is sufficient, while a distinction of as many
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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 is to be judged how many of the five (picture A2) resp. 16 grey steps (picture A3) can be distinguished on the
reproduction in the upper row.

Picture A4: Landolt-rings N-W

Content:

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

OTE The values of the grey steps of the Landolt-rngs and background correspond to the hexadecimal
coding definition in picture A3.
Purpoge:

The pig¢ture A4 allows a judgement concerning the reproduction in light, medium grey and dark‘areas. The
differepces between ring and background are in this area and in the upper three rows it is oné grey step. In the lower
three rpws it is two grey steps.

Visualltest:
The identification frequency of the Landolt-rings shall be judged by 5.2.2.

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

The pi¢tures contain line-elements with an angle of 45° (picture A5) resp90° (picture A6) and raster with diameter of
15 to 240 lines per inch (Ipi).
NOTE In the halftone ISO-test chart 1 240 Ipi are produced: In continuous tone ISO-test chart 1 there is a
technical limit of 75 Ipi dependent on the 300 dpi digital image setter used for production.
Purpoge:

The pigtures A5 and A6 serve to test the line reproduction.

Visualltest:

By anglogy with the interpretation of the Siemens:stars in picture Al, a rough examination is to 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 which raster unit
diameter regular lines can be recognized:

NOTE 1 Colour copying machines have a fixed angle of scanning (normally horizontal or vertical)l The
eproductions correspond t@the angles of the copied pattern 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
his the test chart 1 contains pictures with two different angles.

NOTE 2 The line rasters diameter 80 to 240 Ipi can normally only be distinguished by using opticallaids, such
hs a magnifying-glass.
NOTE 3 In pictures A5 and A6 the one with the greatest Ipi (lines per inch) for which the lines and gpaces can
pe distinguished is a measure of the copier resolution.
NOTE 4 ~Defects in copies made with the test patterns A5 und A6 for areas with greater than 60 Ipi may not
De important.
NOTE 5 Itis recommended that rotating and moving the test patterns A5 and A6 to different locatipns on the
imaging platen may uncover additional reproduction defects.

4.9.2 Test chart 2 (Chromatic test chart: CMYN colours)

Picture B1:

The content of this picture can be chosen by the manufacturer of the 1ISO-test charts. This content should include the
14 CIE-test colours plus N, and white W, and a 16-step grey scale. In DIN 33866 a flower image was chosen in test
chart 2 and 14 CIE-test colours in 1ISO-test chart 4. The purpose of the flower image is described here as an
example.

NOTE Picture B1 is identical to picture D1 of test chart 4.
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Picture B1: Flower image, 14 CIE-test colours plus black Ny and white Wy, and 16-step grey scale.
Content:
The flower image of the chromatic test chart represents especially the colours which are found in nature against a
neutral grey background. This serves to judge the true reproduction of these colours. Furthermore the colours gold
and silver have been included in the picture as metallic balls. The additional CIE-test colours plus black N, and white
W;, and 16-step grey scale may help to judge the fidelity of reproduction (see 4.2.4).
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 1 The test chart is not for judgement of individual preference colours and body tones, which may be
judgegttifferentty-imdifferentcountries:
NOTH 2 An optional radial grating (Siemens-star N—W) used in ISO-test chart 4 helps to get some
information on pixel image resolution.

Visual test:
Clear (immefiately conspicuous) differences between the original and the reproduction should bejudged.

Picture B2:|Radial gratings (Siemens-stars) W-C, W-M, W-Y, W-N and W—-Z
Content:
Radial gratirgs (Siemens-stars) in the combinations W-C, W-M, W-Y; W—-N and W-Zwith marked rings of 6, 10 and
20 mm in digmeter.
Purpose:
Picture B2 sgrves for the judgement of resolution. The rings with a diameter-0f 6, 10 and 20 mm serve as guidg.
Visual test:
In a rough tgst it is to decide if the diameter of the blurred area in the radial grating on the reproduction does npt
exceed the ¢hosen ring size in all directions (Yes or No decision).
For a detaildd test the greatest diameter of the blurred area should be examined with an optical aid such as a
magnifying glass-6x.

NOTH 1 The rings with a diameter of 6, 10 and 20\n¥m should be used as guidance.

NOTH 2 In some cases one can not evaluate theinner area of the 6 mm ring. The blurred area of the original

may Ke larger compare to the inner area of the_.6'mm ring.

NOTH 3 The lowest resolution is usually-the one for the radial grating W-Y due to the low contrast betyeen

white fand yellow.

Picture B3:|14 CIE-test colours, blaek-Ny and white W;, 16 equidistant grey steps
NOTH Picture B3 is identicalhto picture D3 of test chart 4.

Content:

In the upper|two rows the picture contains 14 CIE-test colours according to CIE publ.13.3 and black N, and whjite

Wi, in the lover row the picture contains 16 equidistant grey steps.

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

For the sphgre and medium picture content a medium grey with a lightness L* =50 + 2 was chosen for both figlds
(according tg €1E publ. 15.2 a reflectance factor of 0,2 and resp. a luminance reflectance of Y = 20).

Purpose:
Picture B3 serves for the jugement of colour fidelity of the reproduction.

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

Clear (immediately conspicuous) differences of the 16 grey colours between the test chart and the reproduction are
being judged (Yes or No decision). Should this not be the case, the number of distinguishable steps should be
stated.
NOTE The test colours reproduced in the test chart show small colour differences compared to the test
colours defined in CIE publ. 13.3. This fact can be ignored for the visual judgement as here the colour
difference between the original and a copy is assessed.
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Picture B4: 16 visual equidistant steps with the colours W-C, W-M, W-Y and W-N

Content:

The picture 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 B4 serves for the judgement of different colour steps.

Visual test:
For each of the four colours one should examine visually, whether all 16 colour steps of the rows are different (Yes or
No decision). Should this not be the case, the number of distinguishable steps should be stated.

NOTE 1 For a reproduction of photographic pictures the differentiation of as many of the 16 colour steps as
Jal £+l el 1 1 H 2l H Al

NOTE 2 In the W-Y row of the test chart 2 not all of the 16-steps may be distinguished by testing| persons.

Picture B5: Script and Landolt-rings in four sizes
Contept:

The pi¢ture contains (in four groups with the relative sizes 10, 8, 6 and 4) 32 black characters and 8 Landplt-rings in
the colpurs N, C, M and Y in each group.
Purpoge:

Picturg B5 serves for testing of reproduction by recognition of characters depending on their size and colpur.
Visualltest:
Each Vertical line in every individual group should be judged if the frequenc¢y ‘of recognition for the letters) Landolt-
ring regp. is more than 50% (see 5.2.2).

NOTE For the decreasing relative sizes 10, 8, 6 and 4 the recggnition is more difficult. The Landoltring Y with
Kize 10 of the original test chart may not being recognized by some testers.

Picturge B6 and B7: Landolt-rings W-C, W-M, W-Y and<W-N
Content:

The pi¢tures contain a block with 6 lines and 8 Landolt=rings each for each of the four colours C, M, Yand [N. For the
Landolt-rings and the background different colour steps of the 16 colour steps of the corresponding colours in picture
B4 haye been selected in each case. They differ by one resp. two colour steps in the blocks W-C, W-M and W-N
and by|two resp. four colour steps in the blockyW-Y.

NOTE The value of the colour steps.of the Landolt-rings and the background corresponds to the hgxadecimal
alue in picture B4.
Purpoke:

Picturgs B6 and B7 shall also allow a judgement of how the reproduction of characters on different backdrounds
depends on the difference of(the’chromatic steps of characters and the background.

Visualltest:
For tedts the recognition,frequency of the Landolt-rings has to be judged according to 5.2.2.

4.9.3 Test chart.3 (Achromatic test chart: medium lightness contrast)

Picturg €1: Radial Gratings (Siemens-stars) N-W, W-N, N-Z, W-Z
Content:

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

Purpose:
Resolution test of colour copying machines. Differences can be found by comparison of the test chart with the
reproduction of the pictures.

Visual test:
In a rough test it is to decide 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.
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NOTE 1 The rings with a diameter of 6, 10, 20 and 30 mm should be used as guidance.

NOTE 2 In some cases one can not evaluate the inner area of the 6 mm ring. The blurred area of the original
may be larger compared to the inner area of the 6 mm ring.

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

Content:

Picture C2 contains five visually equidistant grey steps between white and black in two rows. A black Ny and white

W, is added

In the upper
background.

. Picture C3 contains 16 equidistant grey steps also in two rows.

rows, the grey steps are adjacent, in the lower ones the grey steps are separated by the grey

For the sphere and medium picture content a medium grey with a lightness L* =50 + 2 was chosen for both fields
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On the uppe
steps of half
from the fou
accuracy fro
colours CM

NOTH
there
grey S
appro
respe
The m
betwe
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one ISO-test chart 1 are produced within the photographical process only from the colour bjack, an
process colours CMYN because for the test chart the colour black cannot be produced Wwith suffid
Im these colours. The grey steps of the continuous ISO-test chart 3 are produced by. three process
of the photographic process.

1 The theoretical values L*= 0 and L*= 100 for black N, and white W; cannot be reached beca

eries the lightness values are described as L* and L*,. In the halftone ISO-test chart 3 they are
Kimately 18 and 96 respectively. In the continuous tone ISO-test chartsthey are approximately 7 ar
Ctively.

entioned numbers between 0,00 and 1,00 in the respective rows describe the relative lightness / *
en black and white for the relevant grey steps.

2 | *gatve results of the CIELAB lightness L*
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e C3 shows the hexadecimal values above the individual grey steps of the lower rows.

3 In printing technology, where paper white isaken as basis and the amount of black is describeg
cale begins with white and the hexadecimal ceding 0 and ends with black and the hexadecimal cod
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Picture C4:
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 C3 have been selected.
NOTE The values of the grey steps of the Landolt-rings and background correspond to the hexadecimal
coding definition in picture C3.

Purpose:

The picture C4 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 5.2.2.
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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) resp. 90° (picture C6) and raster with diameter
of 15 to 240 lines per inch (Ipi).

NOTE 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.

Purpose:
The pictures C5 and C6 serve to test the line reproduction.

Visual test:
with the

raster unit
diameter regular lines can be recognized.

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

NOTE 2 The line rasters diameter 80 to 240 Ipi can normally only be distifiguished by using opticallaids, such
s a magnifying glass.
NOTE 3 In pictures C5 and C6 the one with the greatest Ipi (lines per inch) for which the lines andl spaces
Can be distinguished is a measure of the copier resolution.
NOTE 4 Defects in copies made with the test patterns C5 ufd'C6 for areas with greater than 60 Ipi may not
he important.

NOTE 5 Itis recommended that rotating and moving thetest patterns C5 and C6 to different locations on the
maging platen may uncover additional reproduction.defects.

4.9.4 Test chart 4 (Chromatic test chart: OLVN-colgurs)
Picturg D1: The content of this picture can be chosen\by the manufacturer of the ISO-test charts. This confent should
include the 14 ClE-test colours plus black N, and'white W; and a 16-step grey scale. In DIN 33866 a flower image

was chosen in test chart 2 and 14 CIE-test colaurs in ISO-test chart 4. The purpose of the flower image i described
here ap an example.

NOTE Picture D1 is identical to picture B1 of test chart 2.

Picturg D1: Flower image, 14 ClE-test colours plus black N, and white Wy, and 16-step grey scale,

Contept:
The flgwer image of the chromatic test chart represents especially the colours which are found in nature pgainst a
neutra| grey background-_This serves to judge the true reproduction of these colours. Furthermore the cojours gold
and silyer have beer’ineluded in the picture as metallic balls. The additional CIE-test colours plus black Nj and white
W, and the 16-step gey scale may help to judge the fidelity of reproduction (see 4.2.4).
Purpoge:
Picturg D1¢serves to compare colour fidelity of the test chart and its reproduction. The neutral grey background helps
to recqghize colour shifts. The mainly neutral grey background has various shadows.
NOTE 1 The test chart is not for judgement of individual preference colours and body tones, which may be
judged differently in different countries.
NOTE 2 An optional radial grating (Siemens-star N—W) used in ISO-test chart 4 helps to get some
information on pixel image resolution.

Visual test:
Clear (immediately conspicuous) differences between the original and the reproduction should be judged.

Picture D2: Radial gratings (Siemens-stars) W-O, W-L, W=V, W-N and W-Z

Content:

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

Visual test:

In a rough test it is to decide 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 detaile

d test the greatest diameter of the blurred area should be examined with an optical aid such as a

magnifying glass-6x.

NOTE

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

NOTE 2 In some cases one can not evaluate the inner area of the 6 mm ring. The blurred area of the original

may b

e larger compare to the inner area of the 6 mm ring.
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Content:

The picture
the hexadec

Purpose:
Picture D4 s

Visual test:

For each of the four colours one should examine visually, whether all 16 colour steps of the rows are different (Y

No decision
NOTH

14 CIE-test colours, black Ny and white W, 16 equidistant grey steps
Picture D3 is identical to picture B3 of test chart 2.

two rows the picture contains 14 CIE-test colours according to CIE publ.13.3 and black\ Ng and wh
wer row the picture contains 16 equidistant grey steps.

the grey background.
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erves for the judgement of colour fidelity of the reproduction.
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The test colours reproduced in the test chart'show small colour differences compared to the tes
s defined in CIE publ. 13.3. This fact can.pe)ignored for the visual judgement as here the colour
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16 visual equidistant steps with, the colours W-O, W-L, W-V and W-N
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mal coding zero up tothecolour with the hexadecimal coding F.

erves for the judgement of different colour steps.

. Should-this not be the case, the number of distinguishable steps should be stated.
Fora-reproduction of photographic pictures the differentiation of as many of the 16 colour steps
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or No decision). Should this not be the case, the numbeg-of distinguishable steps should be stated.
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Picture D5:
Content:

Script and Landolt-rings in four sizes

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

Purpose:
Picture D5 s

Visual test:

erves for testing of reproduction by recognition of characters depending on their size and colour.

Each vertical line in every individual group should be judged if the frequency of recognition for the letters, Landolt-

ring resp. is

more than 50% (see 5.2.2).

NOTE For the decreasing relative sizes 10, 8, 6 and 4 the recognition is more difficult.
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Picture D6 and D7: Landolt-rings W-O, W-L, W=V and W-N
Content:
The pictures contain a block with 6 lines and 8 Landolt-rings each for each of the four colours O, L, Vand N . For the
Landolt-rings and the background different colour steps of the 16 colour steps of the corresponding colours in picture
D4 have been selected in each case. They differ by one resp. two colour steps in the blocks W-0O, W-L, W-V and
W-N.
NOTE The value of the colour steps of the Landolt-rings and the background corresponds to the hexadecimal
value in picture D4.
Purpose:
PicturasbB6anrd-b7shatatsoalewaiadgemer ofovwthetreproduetorof-ehara
depengls on the difference of the chromatic steps of characters and the background.

Visual|test:
For tegts the recognition frequency of the Landolt-rings has to be judged according 5.2.2.

ekgrounds

5. Tgsts

5.1 General

The tepts according to this International Standard are to 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 are, to-be made from the test charts 1, 2, 3
and 4 in series by unchanged adjustments of the colour copying machine.

One a¢hromatic test chart (1 or 3) and one chromatic (2 or 4) either botfy*halftone type or continuous tone|type must
be used.

Operafing conditions such as media and attachments (paper; colour inks) given by individual manufacturgers of
colour [copying machines are to be met. The copies are to be-tested immediately after production. Two procedures
are avdilable for testing:

* visual test, if necessary with optical aid such as a magnifying glass-6x.
« cqlorimetric specification (for interpretation see Annex G).

For the summary of the results the forms in Annex’A, B, C and D have to be used for the visual evaluatign of the
reprodpuction of the test charts 1 to 4. The pictures of these test charts are numbered Al - A6, B1 - B7 etq. and
assigned to the individual pictures of the test\charts (see 4.9).

Annex|E and F have to be used for writing down text and codes of the frame area of ISO-test charts and for visual
tests of line, 5-step grey scale, and scale factor reproduction (see 4.8).

5.2 \fisual test

The visual test has been already described in 4.8 and 4.9 in conjunction with the definition of the individual pictures
on theftest charts.

5.2.1 Testing conditions

The fol|lowing conditions are to be met when testing:
* Lighting-of-the testing object under 45° with a minimum of 1000 lux nominal illumination
» Opservation of the testing object on an opaque white base (3 sheets of white paper underneath the festing
objeetr

The testing persons must have normal colour vision and visual acuity.
TEST ,Measure colour vision and visual acuity using any of available standard tests"

* For testing normal colour vision the colour vision deficiencies may be tested (for example with an
"Anomaloscop” acc. to DIN 6160 or equivalent).

* The visual acuity (also with seeing aid) is to be checked (for example acc. to DIN 58220-5 or equivalent).

5.2.2 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 acc. to 1ISO 8596. Test criteria for the visual evalution of each group is the recognition frequency of the Landolt-
rings.
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The recognition must be analog to ISO 8597 over 50%. The recognition frequency of at least 5 of 8 rings is above

50%.

5.3 Color
A colorimetri

imetric specification
¢ specification includes data for (see Annex G):

* Regularity g*
« Lightness gamut f*
* Mean lightness difference AL*,

* Mean colour difference AE*,, r,

» Mean colour reproduction index R*, ,

5.3.1 Colori

The coloriméter must permit the determination of the CIELAB colorimetric parameters L* a* b* (or of the

colorimetric
standard ob

5.3.2 MeasU

On the copy
chromatic C
to be measu
NOTE
PSHilg
can b
forma

NOTH
colouf
given

5.3.3 Evalua

According tg
measureme

6. Testr

The test rep
* stateme

« selectedl copying mode and/or specification of the selected adjustment

Warn
exam

* descrip
* descrip
* Testing

* 4 forms
machineg

meter

ristimulus values X, Yand Z) acc. to CIE publ. 15.2 (and ISO/CIE 10526 and 10527) for the CIE-
terver, the CIE-standard illuminant D65 and the CIE-standard geometry 45°/0°.

rements

and the test chart the lightness L* of the five achromatic test colours of pictures A2 (or C2) and th
E-test colours of picture B6 (or D6) as well as the chromaticness a*and b* of these colour surface
red.

1 Itis recommended to measure both the ISO-test chart and the copy-with the same instrument
b (or equivalent) (see Table G.2 and file name INFIEQ7/ IEAGO021. EPS:(or equivalent) on web servg
e used to include the measured data by any editor. Any PS-interpreter (or equivalent) will produce
ted table similar to Table G.2.

2 Measured data of other colour series can be used to get similar tables shown in Annex H for al
series of the DIN-test charts. The filename (e.g. INFIEOB8/HEAHO11.EPS) below the L*a*b*tables
to find the corresponding file on the Web-server.

ition
Annex G for each colorimetric parameter the\procedures for calculation resulting from the colorim
Nt data are described together with an example.

Pport
brt shall contain at least the following:
nt of the colour copying machine model

g Results with moneehrome test pattern may depend on colour copier mode of operation or settin
ble whether Auto text“Auto Black and White mode, or Full colour mode is chosen

ion of copying paper used
ion of othersmaterials used
method

filled ‘out for the visual interpretation of the reproduction of test charts 1, 2, 3 and 4 for colour copy
accrto ISO 15775 (Annex Aor Cand E, and B or D and F).
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Annex A: (informative) Form A
The reproduction of this form is allowed

Test of the radial grating acc . to picture Al

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? Yes/No

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

Testwith magnifying glass (e g.6x) resolution diameter: m

Test of 5 visual equidistant  L* -grey steps acc. to picture A2
Are the 5-steps on the upper rows distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 5 steps: 7\ «........ Steps

Test of 16 visual equidistant  L* -grey steps acc. to picture A3
Are the steps on the upper rows distinguishable? Yes/No
If No: How many steps can be distinguished? of the givenn\16 steps:  .......... Steps

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

0—1 Yes/No
7—8 Yes/No
E—F Yes/No
2—0 Yes/No
8—6 Yes/No
F—D Yes/No
Test of the line screen under 45° acc . to picture A5
Can equally spaced lines be seen?
isual testing: for lines from 15 to 60 Ipi Yes/No
Test with a magnifying glass (e.g. 6x): - from 15 Ipi: 0. Ipi
Test of the line screen under 90°@c¢ . to picture A6
Can equally spaced lines be seen?
isual testing: for lines from 150 60 Ipi Yes/No
Test with a magnifying glass (e.g. 6x): - from 15 Ipi: [ (o JOURPU Ipi

Form A for the visdal-interpretation of the ISO-test chart 1 reproduction for colour copying machinjes acc. to
ISO 15775
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Annex B: (informative) Form B
The reproduction of this form is allowed

Test of the (fl ower) image acc . to picture B1
Are there clear (immediately conspicuous) differences between reproduction and test chart? Yes/No

Subjective remarks about the colour reproduction of the (flower) image, the CIE-test colours and the 16 grey steps:

Test ofthe+eselutiontheradial-gratngs A=A YA~ —aREA—Z—ace—to-pictare B2

w-C W-Mm Ww-y W-N w-z
Visualjtesting: Is the resolution diameter < 6 mm? Yes/No Yes/No Yes/No Yes/No Yes/No
Test wjth magnifying glass: Resolution diameter  ........ mm ... mm ... mm ... mm e mm

Test of the 14 CIE-test colou rs acc. to picture B3
Are clgar (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 acc. to picture B3
Are th¢ steps on the upper rows distinguishable? Yes/No
If No: How many steps can be distinguished of the given 16 steps:  ........... Steps

Test of 16 visual equidistant steps of the colour rows W-C, W—-M, W—Y )and W-N acc. 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 can be 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 characte rs and Landolt-rings in  fourSizes acc . to picture B5
Is the fecognition 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 Rings Y
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 acc. to pictures B6 and B7
Is the fecognitionvfrequency of the Landolt-rings >50% (min. 5 of 8 at least)?

Colourtows W-C Colour rows W-M Colour rows W-Y Colour rows W-N
background —ring background —ring background —ring background —ring
D —’1 Yes/No 0—1 Yes/No 0—2 Yes/No 0—1 Yes/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—0 Yes/No 2—0 Yes/No 4—0 Yes/No 2—0 Yes/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

Form B for the visual interpretation of the ISO-test chart 2 reproduction for colour copying machines acc. to
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Annex C: (informative) Form C
The reproduction of this form is allowed

Test of the radial grating acc . 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? Yes/No

Test with magnifying glass (e.g. 6x) resolution diameter: ... mm
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 acc. to picture C2
Are the 5-steps on the upper rows distinguishable? Yes/No
f No: How many steps can be distinguished? of the given 5 steps”\ * .......... Stgps

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

Test of the Landolt-rings N-W acc. to picture C4
s the recognition frequency of the Landolt-rings > 50% (5 of 8 at least)?
background —ring

0—1 Yes/No
7—8 Yes/No
E—F Yes/No
2—0 Yes/No
8—6 Yes/No
F—D Yes/No
Test of the line screen under 45° acc . 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: (o JOUT Ipi
Test of the line screen under90° acc . to picture C6
Can equally spaced lines be seen?
Visual testing: for lines from 15 to 60 Ipi Yes/No
Test with a magnifying glass (e.g. 6x): - from 15 Ipi: | (o JU pi

Form € for the visual interpretation of the ISO-test chart 3 reproduction for colour copying machinjes acc. to
ISO 15775
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Annex D: (informative) Form D
The reproduction of this form is allowed

Test of the (fl ower) image acc . to picture D1

Are there clear (immediately conspicuous) differences between reproduction and test chart? Yes/No

Subjective 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-O, W-L, W-Y, W-V and W-Z acc. to picture D2

Form D for the visual interpretation of the ISO-test chart 4 reproduction for colour copying machines acc. to
ISO 15775

26

W-0O W-L w-v W-N W-2Z
Visual festing: Is the resolution diameter < 6 mm? Yes/No Yes/No Yes/No Yes/No Yes/No
Test with magnifying glass: Resolution diameter — ........ mm ... mm ... mm ... mm ... mm
Test ofthe 14 CIE-test colou rs acc. to picture D3
Are clepr (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 acc. to picture D3
Are the steps on the upper rows distinguishable? Yes/No
If No: How many steps can be distinguished of the given'16 steps:  .......... Steps
Test of [16 visual equidistant steps of the colour rows W-O, W-L, W-V andyW-N acc. to picture D4
W-0O \Vhite—Orangered: Are all steps distinguishable? Yes/No
If No: How many steps can be distinguished?.\of the given 16 steps:  ............ Steps
W-L \Vhite—Leafgreen: Are all steps distinguishable? Yes/No
If No: How many steps can be distinguishied? of the given 16 steps:  ............ Steps
W-V \hite—Violetblue: Are all steps distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps:  ............ Steps
W-N \Vhite—Black: Are all steps distinguishable? Yes/No
If No: How many steps can<de’distinguished? of the given 16 steps:  ............ Steps
Test ofcharacte rs and Landolt-rings in  four sizes acc . to picture D5
Is the rgcognition frequency >50% for letters (17 from 32 at least) and for Landolt-rings (min. 5 of 8)?
Relative size Letters Rings N Rings O Rings L Rings V
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 fthe recognition frequency of the Landolt-rings W-0O, W-L, W-V and W-N acc. to pictures D6 and D7
Is the recognition freguency of the Landolt-rings >50% (min. 5 of 8 at least)?
Colour rews W-0O Colour rows W-L Colour rows W-V Colour rows W-N
ackground —ring background —ring background —ring background —ring
Q—1v Yes/No 0—1 Yes/No 0—1 Yes/No 0—1 Yes/No
1—=S8 Yes/No 7—8 Yes/No 7—8 Yes/No 7—8 Yes/No
E—F Yes/No E—F Yes/No E—F Yes/No E—F Yes/No
2—0 Yes/No 2—0 Yes/No 2—0 Yes/No 2—0 Yes/No
8—6 Yes/No 8—6 Yes/No 8—6 Yes/No 8—6 Yes/No
F—D Yes/No F—D Yes/No F—D Yes/No F—D Yes/No
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Annex E: (informative) Form E
The reproduction of this form is allowed

Please fill out or mark by (x):

Testing ,halftone (h)“ testcha rts ( ) or ,continuous tone (c)“testcha rts( )
Testing ach romatic test cha rt (1 or 3):
ISO-test chart: e. g. Test chart 3 for colour devices according to ISO 15775 (write text from bottom of ISO-test chart)

ISO identification: e.g.19980615-10(1/3)  (write code from top right side)
ISO-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)

Test of co pying lines acc . to lines defining rectangles in the frame region:
OTE An ISO-reference test chart is in accordance with this International Standard if there are at least compl¢te
nes for the inner (thicker line) rectangle. Therefore there are between 4 and 20 lines on an ISO-test ¢hart.

How many lines are on the ISO-test chart? of max. 20 lines: .... linesare 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 Np: How many inner lines are fully copied? of given 4 lines: ....lines are copied

Test of agreement of the four 5-step gr ey scales acc . to the gr ey scales in the frame region:
OTE There are four 5-step grey scales near the four corners of the frame regien.-In the test chart 1and 3 they
re equal to the 5-step grey scale in picture A2 and C2 respectively. The agreement can be additionally tested by
easurement.

Arelthere clearly seen differences between the four 5-step grey scales nearthe four corners? Yes/No
If Ygs: Indicate the one grey scale in the corners which deviates most frem,the average of the four grey scales.
Indicate if this grey scale is darker or lighter compared to the average.

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

top left () if (x): Is this darker ()t lighter ( )?
top right () if (x): Is this darker (\)"or lighter ( )?
bottom left () if (x): Is this darker\( ) or lighter ( )?
bottom right () if (x): Is this darker ( ) or lighter ( )?

Test of the scaling facto rs acc. to position marksin the frame region:
Thq difference of the position marks is to be measured in x- and y-direction in mm of both the reference ISO-test
chaft (Ax, and Ay,) and the copy (output Axy'and Ay,). The scaling factors in x- and y-direction must be calculated|by
the [ratios using 3 digits in mm and rounding’like the example, e. g. s, = 1,01 and s, = 0,98:
Sy = AXy | Ax, Sy = Ay, [ Ay,

NOTE The ISO-reference difference of position marks is defined in PS-file (or equivalent) as 264 mm in x-
ﬂrection and 176 mm in y-direction. To get high accuracy of the two scaling factors it is recommended to

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

Test of the shift of the-¢elour lines compared to bla ck acc. to the lines of inner rectangle of the frame:
Are|on the test chart.colour lines (C, M, Y, O, L, V) belonging to the inner rectangles? Yes/No
If Ygs: (answer ohly-in that case the following questions)

NOTE Thellines of the inner rectangle have a linewidth of 0,3 mm. A shift of more than half of this linewidth (=0
inm) canbe clearly seen.

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

2

bottom horizontal line () top horizontal line ()
Is there a clearly seen (=0,2 mm) shift of a colour line (C, M, Y, O, L, V) compared to black line N ?
C Yes/No M Yes/No Y Yes/No O Yes/No L Yes/No V Yes/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 (=0,2 mm) shift of a colour line (C, M, Y, O, L, V) compared to the black line N ?
C Yes/No M Yes/No Y Yes/No O Yes/No L Yes/No V Yes/No
If Yes: 0,.mm 0,.mm 0,.mm 0,. mm 0,.mm 0,.mm

Form E for the visual interpretion of achromatic 1SO-test chart (1 or 3) reproduction for colour copying
machines acc. to 1ISO 15775
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Annex F: (informative) Form F
The reproduction of this form is allowed

Please fill out or mark by ( x ):

Testing ,halftone (h)"“ testcha rts ( ) or ,continuous tone (c)“ testcha  rts( )

Testing ach romatic test cha rt (2 or 4):

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

ISO identification: e.g.19980615-10(1/3)  (write code from top right side)  ......cccceeiiiiiieiiinins
ISO-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) .......ccccovviiiiiinniins

Test of co pying lines acc . to lines defining rectangles in the frame region:
NQTE An ISO-reference test chart is in accordance with this International Standard if there are at least complete
lings for the inner (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 aré given
How many lines of ISO-test chart are copied? of given .... lines: .... linés are copied
Are the four (inner thicker) lines of the inner rectangle fully copied? Yes/No
If No: IHow many inner lines are fully copied? of given 4 lines; ... lines are copied

Test of agreement of the four 5-step gr ey scales acc . to the gr ey scales in the framé region:
NQTE There are four 5-step grey scales near the four corners of the frame regionzIn the test chart 1and 3 they
arel equal to the 5-step grey scale in picture A2 and C2 respectively. The agreemient can be additionally tested by
mepsurement.

Are there clearly seen differences between the four 5-step grey scales neardhe four corners? Yes/No
If Yes: Indicate the one grey scale in the corners which deviates most fromthe average of the four grey scales.
Indicafe if this grey scale is darker or lighter compared to the average.

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

top left () if (x):Is this darker ( )-aonlighter ( )?
top right () if (x): Is this darker (1) or lighter ( )?
bottom left ( ) if (x): Is this darker-(~) or lighter ( )?
bottom right ( ) if (x):Is this darker( ) or lighter ( )?

Test of the scaling facto rs acc. to position marks(in the frame region:

The difference of the position marks is to be measured in x- and y-direction in mm of both the reference ISO-test
chart (Ax, and Ay,) and the copy (output Ax, and Ay,). The scaling factors in x- and y-direction must be calculated by
the ragos using 3 digits in mm and rounding like the example, e. g. s, = 1,01 and s, = 0,98:

Sy = DXy | DX, Se= Ay, [ Ay,

NQTE The ISO-reference difference of position marks is defined in PS-file (or equivalent) as 264 mm in x-

dirgction and 176 mm in y-ditection. To get high accuracy of the two scaling factors it is recommended to
mepsure both the originalland the copy with the same ruler.

Test of the shift of the-colour lines compared to bla ck acc. to the lines of inner rectangle of the frame:

Are or the test chart.Colour lines (C, M, Y, O, L, V) belonging to the inner rectangles? Yes/No

If Yes: (answer oilyyin that case the following questions)
NQTE Thelines of the inner rectangle have a linewidth of 0,3 mm. A shift of more than half of this linewidth (20,2
mny) cah be clearly seen.

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

bottom horizontal line () top horizontal line ( )
Is there a clearly seen (=0,2 mm) shift of a colour line (C, M, Y, O, L, V) compared to black line N ?
C Yes/No M Yes/No Y Yes/No O Yes/No L Yes/No V Yes/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 (=0,2 mm) shift of a colour line (C, M, Y, O, L, V) compared to the black line N ?
C Yes/No M Yes/No Y Yes/No O Yes/No L Yes/No V Yes/No
If Yes: 0,. mm 0,.mm 0,.mm 0,.mm 0,.mm 0,.mm

Form F for the visual interpretion of chromatic 1ISO-test chart (2 or 4) reproduction for colour copying
machines acc. to ISO 15775
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Annex G: (informative) Colorimetric specification
Guidance for the colorimetric specification of the ISO-test chart 1, 2, 3 and 4 reproduction for colour copying
machines acc. to ISO 15775
G.1 Grey scale acc. to picture A2 (or C2): Regularity g*
The visual lightness difference between adjacent grey steps in picture A2 (or C2) of the test charts 1 (or 3) are equal
(visually "equally" spaced grey steps). This does not normally occur for the difference of the grey steps on the
copies. The differences of these lightness steps are specified by the measure g*. It describes the regularity of the
lightness reproduction.
Calculation G.1: Regularity g*
For the specification of the regularity g*the CIELAB lightness L* of the five grey steps 1 to 5 on the copy L*«; to L*s
should be measured.

[NOTE T The grey step 1 is the copy of the black colour (N'= "Noir"), the grey step 5 is the copy.df the white
colour (W = White). It follows from this:

L*q = L*n and L¥s = L¥w

Afterwards the lightness differences (AL* ... AL*, ) to the next lighter step are calculated:

AL%q = | Lo — L | = | Lo — Lin | (eq. 1)
AL*o =] L3 — L% | (eq. 2)
AL% = | L% — L3 | (eq. 3)
AL%4 = L%s = L*%a | = | L*w— L%a | (eq. 4)

The rdgularity g* of the lightness scale is defined by the quotient of the smallest and greatest lightness difference
(AL*il resp. AL*,,4,) multiplied by a factor 100:

g*=100 AL*in ] AL* o (eq. 5)
NOTE 2 Ideally the regularity has the value g*= 100. In the'¢case where the two steps are identical the value
is g*=0.

Example G.1: Regularity g*

L*q = LN = 24; *o=40; L*%3=56; L*%,=4; L*sg=L*%w=90

AL*q = | Lo — L% | = | Lo — L | = 16 = A%,
AL*o =| L3 — L¥o | = 16 = ALy,

AL* = | La — L¥3 | = 18 = AL%ax

AL%4 = | L*%s — L*al = | L*w — L¥ka [ =526 = ALy,
g*= 100 AL* i/ AL*,2x = 100 X (16Y/18) = 89

G.2 Gfey scale acc. to picture A2\or C2): Lightness gamut f*
Differgnces result in the lightness jof black and white for the copy compared to the original. The lightness|gamut f*is
specifled with the lightness difference between white and black.

Calcujation G.2: Lightness’gamut f*
The CJELAB-lightness L *0f black (N) and white (W) in the test chart (V) and copy (K) serve for calculatign of the
lightngss gamut f*.

For the lightness gamut f*the following applies:
Fr=1007( L%w — L*kn ) / (LAyw = L*yn) (eq. 6)
NOTE Ideally, when white and black are reproduced on the copy with the same lightness as in thg test chart,

the ntIn\A/ing values apply' LA = 94 and | A= 10

=100 ( L*w— L*kn) !/ (LAw—L*yn) =100 (94 -10)/(94—-10) =100
On devices f*is normally smaller than 100.
Example G.2: Lightness gamut f*
L*q = L = 24; L = LA = 90; N =10; LA =94
f*=100 (L*w—L*«n )/ (L¥w—L*yn)=100(90-24)/(94-10)=79

G.3 Grey steps acc. 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 chart. From this
a mean lightness difference AL*,, for the achromatic test charts 1 (or 3) can be calculated.
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Calculation G.3: Mean lightness difference AL*,,

The CIELAB-lightness L*of the five grey steps of the test chart (V) and copy (K) serve for the calculation of the mean
lightness difference AL*,,. The lightness L* of the five grey steps of the copy must be centered on the lightness
gamut of the test chart to receive the centered lightness L*.

Lz = L% =05 [(L%n—L*n)— (Lxw— L%w) ] (eq. 7)
The mean lightness difference AL*,, is calculated from the five lightness differences on the copy
L* and the test chart L%, .
AL%, =02 (| Lkzi — LA | + | Lkza = L2 | + oo + | L¥%zs — LAss | ) (eq. 8)
NOTE 1 Ideally the mean lightness difference has the value AL*,, = 0.

NOTE 2 A pure regular shift of the lightness of the copy compared to the test charts (L*,y = 10 or 7,
L% F 94 or 91) has no influence visually and will not change the calculated mean lightness difference pAL*,
(compare Table G.3).

Example GJ3: Mean lightness difference AL*,

L*q = LN F 24; L*, =40; L*gz=56; *a =714, Lxs = LH%w =90
L*KN - L*VN =24-10=14
LAwh L%w=94-90=4

Centralizatign:
L*z1|= L% — 0,5 [ (L%n — LAwn) — (L — L) |
L*z1|=24-05(14-4)=19
L*z5|=40-0,5(14-4)=35
L*=z3|=56 -0,5 (14 -4) =51
L*z4=74-0,5 (14 -4) =69
L*KZS =90 - 0,5 (14 - 4) =85

Lightness difference and mean lightness difference:
AL* FE L*5,— L%, =35-31=4
AL* F L*73—L%3=52-51=1
AL* F L*74— L% =69 —73=-4
AL*[F 0,2 (| Lizs — LAa | + | Lzt L2 [ + o+ | Lkzs = L5 |)
=0,2|(9+4+1+4+9)=54

G.4 Test colours acc. to picture.B6 (or D6): Mean colour difference AE*,, ,
The 14 test ¢olours of a copy pormally show different colour differences compared to the colours of the test chart.
These differgnces are characterized by the mean colour difference AE*, , .
Calculation|G.4: Meanscolour difference AE*,

lation ofthe ' mean colour difference AE%,, ., the CIELAB-lightness L* and the red-green chromaticness

-blue-chromaticness b*of the 14 CIE-test colours of the test chart (V) and copy (K) in picture B6 (of D6)
ad.

From this the-4-special-colourdifferences ALt =42 WS.
AE%y = [ (LA — L )2 + (@' — a%y )* + (b% — b* )2 M2 (eq. 9)
The special colour differences AE*,, ; are used to define the mean colour difference AE%,, .:
AE*pm = 0,0714 (AE*yp 1 + AE* o + AE* 3 + ... + AE*p 14) (eq. 10)

NOTE Ideally the mean colour difference has the value AE*,, ,, = 0.
Example G.4: Mean colour difference AE%,, ,

The mean colour difference AE*,, , is calculated from the colorimetric parameters L*a*b* of the test chart (V) and
copy (K) with 14 special colour differences AE%,,; (i =1, 2, ... ,14).
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Table G.1: Colorimetric parameters of CIE-test colours in ISO-test chart and the copied test chart

Table

G5M
The c(
indica
charag
grey s
Calcu
The m
Annex

Exam
For th
accord

pan Colour reproduction Index R*,

CIE Intended CIELAB data Produced CIELAB data CIELAB differences CIELAB-

test  CIE publ. 13.3 of copied colours of test colours test colour

colour Original (V) Copy (K) Difference (K-V) difference

no. I‘*v a*v b*v L*K a*K b*K ALE—V Aaﬁ-v Ab|z—v AE*ab

1 61.45 1753 11.74 60.71 18.5 9.5 -0.73 097 -2.23 2.55

2 60.69 0.08 28.92 58.84 3.24 23.57 -1.84 3.16 -5.34 6.48

3 62.2-20.58 44.41 61.79 -21.49 44.33 -0.22 -0.9 -0.07 0.94

4 612 -33.16 17.07 6206 -3543 1912 086 -226 205 318

5 624 -17.47 -8.55 61.7 -15.@ -10.62 -0.69 245 -2.06 3.28

6 61.51 -0.8-28.39 60.17 2.4 -29.72 -1.33 284 -1.32 3.44

7 61.12 20.%-24.55 63.11 17. -23.55 199 -3.09 1.0 382

8 62.77 27.2-13.63 62.66 27.66 -13.57 -0.1 0.24 0.06 0.27

9 39.92 58.74 27.99 39.37 55.26 24.74 -0.54 -347 =324 4.79

10 81.26 -2.89 71.56 82.06 -2.84 81.13 0.8 0.05 9.57 9.6

11 52.8-42.42 13.6 53.43 -44.12 16.49 1.2 -1(69 2.89 3.56

12 30.57 1.4-46.47 29.63 4.81 -42.36 -0.93 3743 411 5.44

13 80.23 11.37 21.04 78.28 12.32 20.43 -1.94 095 -0.6 2.25

14 40.5-13.8 24.23 41.47 -12.47 24.78 0,72 1.33 0.55 1.61
Mean CIELAB colour difference; AE*apm= 3.7

INFIEO7:IEAGO11.EPS

5.1 shows the L*a*b* data of intended and copied €IE-test colours and their CIELAB-differences.

pies of the five equidistant grey steps (pictires A2 and C2) and the 14 test colours (picture B6 an
e different colour differences compared to the corresponding steps of the test chart. These differe
terized by the mean colour reproductiod Index R*,, .. It considers the mean lightness difference A

eps) as well as the mean test colour difference AE*y, i, (for the chromatic colours).

ation G.5: Mean Colour reproduction Index R*%,, ,
ean lightness difference AL%{according to Annex G.3 and the mean test colour difference AE%,,
G.4 serve for the calculation of the mean colour reproduction index.

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

NOTE lIdeally the-mean colour reproduction index has the value R*,, ,, = 100. It becomes smalle
lightness and.test colour differences grow.

ble G.5: Mean Colour reproduction Index R*%,

e meartilightness difference AL*,, according to example G.3 and for the mean test colour differencs
ing‘to'example G.4 the following applies:

R%y =100 =46 (0 263 Al %, + 0737 AF*, )

NOTE

=100-4,6 (0,263 x5,4+0,737x3,7) =100— (4,6 x4,12)=81
Results in G.1 to G.5 are to be rounded down to two significant digits.

G.6 Tables produced by PS-iles (or equivalent)

© ISO/IEC 1999 — All rights reserved
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2 AE 5p,m

(eq. 12)
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Table G.2: L*a*b*Example of this annex, compare data in Table G.1 and Example G.3

i LAB*ref LAB*out LAB*ouc AE*
1 61451753 11.74 6071185 95 6071185 95 255 Specification according to
2 60.69 0.08 28.92 58.84 3.24 2357 58.84 3.24 2357 6.48 1SO 15775 Annex G
3 62.2-20.58 44.41 61.9-21.49 4433 61.9-21.49 44.33 0.94
4 612 -33.16 17.07 62.6-35.43 19.12 62.6-35.43 19.12 3.18
5 624 -17.47 -855 617 -15.-10.62 617 -15.2-10.62 3.28
6 61.51-0.3-28.39 60.17 2.47-29.72 60.17 2.47-29.72 3.41 Regularity
7 61.1220.15-2455 63.11 17.06-23.55 63.11 17.06-23.55 3.82 g*= 88.9
8 62.77 27.£-13.63 62.66 27.66-13.57 62.66 27.6-13.57 0.27
Q 30025874 2790 303755248 2474 303755 28 24 74 479 1 ighfnncc gamut
10 81.26-2.89 71.56 82.06-2.84 81.13 82.06-2.84 81.13 9.6 f*= 78.6
11 52.3-42.42 13.6 53.48-44.12 16.49 53.3-44.12 16.49 3.56
12 30.57 1.41-46.47 29.63 4.81-42.36 29.63 4.81-42.36 544
13 80.2311.37 21.04 78.2812.32 20.43 78.2812.32 20.43  2.25 Mean color difference (14 samples)
14 40.5-13.8 24.23 A41.47-12.47 24.78 41.7-12.47 24.78 1.61 AE*ciga = 3.7
15 10.0 0.01 0.01 240 0.0 0.0 240 0.0 0.0 14.0
16 94.0 0.01 0.01 90.0 0.0 0.0 90.0 0.0 0.0 4.0
17 10.0 0.01 0.01 24.0 0.0 0.0 19.0 0.0 0.0 9.0
18 31.0 0.01 0.01 40.0 0.0 0.0 350 0.0 0.0 4.0
19 520 0.01 0.01 56.0 0.0 0.0 51.0 0.0 0.0 1.0
20 73.0 0.01 001 740 00 0.0 690 00 00 4.0 Meandightness difference (5 steps)
21 940 0.01 0.01 90.0 0.0 0.0 85.0 0.0 0.0 9.0 AlL*cElas = 5.4
Mean colour reproduction index: . R¥fgpm= 81

Table G.3: 1

*a*b*Example with

reference data in halftone'and output data in continuous tone techniqu

INFIEO7:IEAG021.EPS

= —_
O © 00 N O O b W N B

e
N

LAB*ref
100 0.0 0.0
156 0.0 0.0
21.2 0.0 0.0
268 0.0 0.0
324 00 00
380 0.0 00
436 0.0 0.0
49.2 0.0 0.0
54.8 0.0 00
60.4 0.0~ 0.0
66.08°0:0 0.0
716 0.0 0.0
7.2 0.0 0.0

Qoo

LAB*out

70 00 00
126 00 0.0
182 00 _ 0.0
238 0.05+00
294 ~00 00
350, .00 0.0
406 0.0 0.0
46.2 0.0 0.0
518 00 00
574 00 00
63.0 00 0.0
686 0.0 0.0
742 00 00

LAB*QucC

70~ 00 0.0
126 0.0 0.0
18.2 0.0 0.0
238 00 00
294 00 0.0
350 00 0.0
40.6 0.0 0.0
46.2 0.0 0.0
51.8 00 0.0
574 00 0.0
63.0 00 0.0
68.6 0.0 0.0
742 0.0 0.0

AE*
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0

Specification according to
ISO 15775 Annex G

Regularity
g*= 100.0

Lightness gamut
f*= 100.0

(1]

82-8—60—66
884 0.0 00
940 0.0 00
100 0.0 0.0
31.0 0.0 00
520 0.0 00
73.0 0.0 0.0
940 0.0 0.0

798—66—66
854 00 00
91.0 00 0.0

70 00 0.0
280 00 00
490 00 00
700 00 0.0
91.0 00 0.0

79-8—66 -6
854 00 00
91.0 00 0.0
100 0.0 0.0
31.0 00 00
520 00 00
73.0 00 0.0
940 00 00

36
3.0
3.0
0.01
0.01
0.01
0.01
0.01

Mean colour reproduction index:

Mean colour difference (16 samples)

AE*cigLag = 3.0

Mean lightness difference (5 steps)

Al*cigLag = 0.0

R*apm= 89

32

INFIEO7:IEAGO31.EPS

© ISO/IEC 1999 — All rights reserved


https://standardsiso.com/api/?name=b0c8d8fc01efb52adc20f1baa4d403dd

ISO/IEC 15775:1999(E)

Table G.4: L*a*»*Example with reference data in continuous and output data in continuous tone technique

Table

Table
tone rg
G.3). ]
Table
contin
leads

Table
differe
the PS

i LAB*ref LAB*out LAB*ouc AE*
1 70 00 00 70 00 00 70 00 00 o001 Specification according to
2 126 00 00 126 00 00 126 00 00 o001 ISO 15775 Annex G
3 182 00 00 182 00 00 182 00 0.0 0.01
4 238 0.0 0.0 238 0.0 0.0 238 0.0 0.0 0.01
5 294 0.0 0.0 294 0.0 0.0 294 0.0 0.0 0.01
6 350 0.0 0.0 350 0.0 0.0 350 0.0 0.0 0.01 Regularity
7 406 00 00 406 00 00 406 00 00 001 g*= 100.0
8 46.2 0.0 0.0 46.2 0.0 0.0 46.2 0.0 0.0 0.01
9—53-8—0-0——0-0—-54+-8—0-6——0-0—54-8—0-0——0-6——0-04—Lighthess-garmut
10 574 0.0 0.0 574 0.0 0.0 574 0.0 0.0 0.01 f*= 100.0
11 630 00 00 630 00 00 630 00 00 001
12 686 00 00 686 00 00 686 00 00 001
13 742 00 00 742 00 00 742 00 00 001
14 79.8 0.0 0.0 798 0.0 0.0 798 0.0 0.0 0.01
15 84 00 00 84 00 00 854 00 00 0.01 Mean colour difference (16 samples)
16 91.0 00 00 910 00 00 91.0 00 00 0.01 AE*cEg.as </ 00
17 70 00 00 70 00 00 70 00 00 001
18 28.0 0.0 0.0 280 0.0 0.0 280 0.0 0.0 0.01
19 49.0 0.0 0.0 490 0.0 0.0 490 0.0 0.0 0.01
20 700 00 00 700 00 00 700 00 0.0 0.0/ Mean lighness difference (5 steps)
21 910 00 00 910 00 00 91.0 00 00 001)AL*cgas = 0.0
Mean colour reproduction indeX:  R*apm= 100

INFIEO7:IEAG041.EPS

5.2 shows L*a*b*Example of this annex, compare:data in Table G.1land Example G.3.

5.3 shows L*a*b*Example with reference data inthalftone reproduction and (ideal) output data in
bproduction. There is a shift in lightness data to.centered lightness data for colours 17 to 21(see cé
[his leads to a mean lightness difference ofAL*,, = 0.

5.4 shows L*a*b*Example with referen¢e data in continuous tone reproduction and output data fg
jous tone reproduction. There is no-shift in lightness data to centered lightness data for colours 17
0 a mean lightness difference of AL%, = 0.

5.1 to G.4 are designed by PSfiles (or equivalent). The terms regularity g* lightness gamut 7*, me
hce AE*,, , and mean lightness difference AL%;,,, and mean colour reproduction index R*,; ,, are cg
b-file (or equivalent) code.

NOTE 1 One can jnelude the L*a*b* colorimetric data with a text editor normally at the beginning
program files (or équivalent). The PS-file (or equivalent) can be send to a PS-printer (or equivalen
formats the tables and calculate the results (regularity, mean lightness difference, mean colour diff
mean colour.reproduction index).

NOTE 2.\This PS-formatting and the PS-calculations (or equivalent) are done also by free PS-Vie
moniters and by Display-PostScript systems (or equivalent). The results seen on monitors or as o
printers are similar to many Tables G.2 to G.4, and H.1 to H.11 within this International Standard. U

continuous
ilculation

r
to 21. This

an colour
mputed by

in the EPS-
t) which
erence,

Wwers on
Iitput on
nder each

table there is a filename which helps to find the corresponding file for a user application.

NOTE 3 The PS-iles (or equivalent) producing useful formatted tables are given as , Technical in
on different web servers (see Annnex M).

formation*“

NOTE 4 The software Adobe Acrobat Distiller can transform the format PS or EPS (or equivalent) into the
format PDF (or equivalent). PDF-files can be displayed and printed by the software Adobe Acrobat Reader

which is license free available for nearly any operating system (Mac, Unix, Windows).
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Annex H: (informative) Intended and produced colours

Purpose of Annex H: Give information about intended colours and the average CIELAB colorimetric data for
the actual test charts no. 1, 2, 3 and 4 produced.

This Annex H gives information about intended colours and the average CIELAB colorimetric data for the actual
DIN-test charts no. 1, 2, 3 and 4 produced. In the pictures there are 14 CIE-test colours and different 16-step colour
series W-N, W-C, W-M, W-Y, W-0O, W-L, and W-V. There is only one 5-step grey series in test chart 1 (or 3).

NOTE The colorimetric L*a*b*data of the 5-step series are linearly interpolated from the 16-step data within
the PS-file (or equivalent) which produces the following Tables H.1 to H.11. There is no significant difference
for the calculation of the mean colour difference (5 samples) using the interpolated data of the 16-step and the
5-step data measured in picture A2 (maximum variation about 2 CIELAB-units). Therefore interpolated data

canb

o 11sed

In act
the 5-
differq

Table H.1 sh
The mean (3
computed u

Tables H.2 t
Yellow W-Y]
(see Annex

NOTHE

Table H.5 sh
W-N of DIN
used again.
achromatic

Table H.6 sh
(offset). The
numbers arg

Tables H.7 t
White—Viole
samples (se
Annex G.

NOTHE

Table H.10 s
W-N of DIN
21) are useq
5 achromati

Table H.11 ¢
White—BlacK
and 21) are
and 5 achro
Annex G.

NOTE
Anne
interp

Jal printing the 5-step colour series were additionaly printed outside the test DIN-test chart 2 area:
5tep series a comparison of these measured data with the interpolated data show no significant
nces (maximum variation about 2 CIELAB-units). Therefore interpolated data can be used.

ows data for the 16-step and 5-step series White—Black W-N of achromatic DIN-test chart™l, pictur
verage) colour and lightness differences (see Annex G) are given on the right side. Fhese number
5ing the method given in Annex G.

b H.4 show data for the 16-step and 5-step series White—Cyan W-C, White-Nlagéenta W-M, and W
of chromatic DIN-test chart 2, picture B2. The mean (average) colour differences for 16 and 5 sam
5) are given on the right side. These numbers are computed using the method given in Annex G.

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

ows data for the 14 CIE-test colours of DIN-test chart 2, picture B6 and the 5-step series White—B
test chart 1, picture A2. In Table H.5 for the colours j = 15 and\16 Black and White (no. 17 and 21
The mean (average) colour and lightness differences (see Annhex G) of 14 CIE-test colours and 5
olours are given on the right side. These numbers are computed using the method given in Anne

ows data for the 16-step and 5-step series White—Black, W—N of achromatic DIN-test chart 3, pictu
mean (average) colour and lightness differences (see Annex G) are given on the right side. These
computed using the method given in Annex G,

b H.9 show data for the 16-step and 5-step se¥ies White—Orangered W-0O, White—Leafgreen W-L

blue W-V of chromatic DIN-test chart 4, pic¢ture C2. The mean (average) colour differences for 16 &
e Annex G) are given on the right side.These numbers are computed using the method given in

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

test chart 3, picture A2 (offset). In Table H.10 for the colours / = 15 and 16 Black and White (no. 17
again. The mean (average) colour and lightness differences (see Annex G) of 14 CIE-test colours
colours are given on the right side. These numbers are computed using the method given in Ann

hows data for the(14*CIE-test colours of DIN-test chart 4, picture C1 (pixel image) and the 5-step s

W-N of DIN-test)chart 1, picture A2. In Table H.11 for the colours i =15 and 16 Black and White (n
Lised again..The mean (average) colour and lightness differences (see Annex G) of 14 CIE-test co
matic colaurs are given on the right side. These numbers are computed using the method given in

1 ~Users can find on the web sites (see Annex M) PS-files (or equivalent) which uses the data of

For

e A3.
5 are
hite—
ples

ack
are

e A3

and
ind 5

hows data for the 14 CIE-testieolours of DIN-test chart 4, picture C6 and the 5-step series White—Black

and
and
ex G.

eries
.17
ours

bS.-

G.and H and calculates the results of Annex G and H within a PS-Printer (or equivalent) or by a A

reter (or equivalent) or by the Adobe Acrobat Software (or equivalent). User may calculate colour

differences for different applications with these PS-files (or equivalent).

NOTE 2 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) witch is license free available for nearly any operating system (Mac, Unix,
Windows).
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Table H.1: Colorimetric data of series W-N, DIN 33866 test chart no. 1, picture A3

ISO/IEC 15775:1999(E)

i LAB*ref LAB*out LAB*ouc AE*
1 100 00 00 1012 1.8 451 1012 1.8 451 486 Specification according to
2 156 00 00 1489 126 334 1489 126 334 364 ISO 15775 Annex G
3 212 00 00 2063 073 22 2063 073 22 239
4 268 00 00 2645 047 1.18 2645 047 118 1.32
5 324 0.0 0.0 3227 03 048 3227 03 048 0.58
6 380 0.0 0.0 36.67 0.22 0.09 36.67 0.22 0.09 1.35 Regularity
7 436 00 00 411 0.18 -033 411 018 -0.33 253 g*= 822
8 49.2 0.0 0.0 4645 0.15 -0.75 46.45 0.15 -0.75 2.86
Q 548 Q0 0.0 0206 012 -114 5206 012 -114 297 Iighfnncc chllf
10 604 0.0 0.0 57.79 0.13 -1.49 57.79 0.13 -1.49 3.01 f*= 99.3
11 660 0.0 0.0 6385 014 -1.71 63.85 0.14 -1.71 276
12 716 00 0.0 6973 021 -1.77 69.73 0.21 -1.77 259
13 772 00 0.0 7519 027 -1.74 75.19 0.27 -1.74 2.68
14 828 0.0 0.0 80.74 0.37 -1.57 80.74 0.37 -1.57 2.62
15 884 0.0 0.0 88.06 054 -1.45 88.06 0.54 -1.45 1.59 Mean colour difference (16 samples)
16 940 0.0 0.0 9354 066 -1.45 93.54 0.66 -1.45 1.67 AE*cigLag X~ 25
17 100 0.0 0.0 1012 1.8 451 1029 1.8 451 486
18 31.0 0.0 0.0 3082 0.34 0.66 30.99 0.34 0.66 0.74
19 520 0.0 0.0 49.26 0.14 -0.95 4943 0.14 -0.95 275
20 73.0 00 00 711 0.23-1.76 7127 0.23 -1.76 2.49, Mean colour difference (5 samples)
21 940 0.0 0.0 9354 066 -1.45 93.71 066 -1.45 163)AL*cigLag = 2.5
Mean colour reproduction index:  R*zpm= 89

INFIEO8:IEAHO11.EPS

Table H.2: Colorimetric data of series W-C, DIN 33866'test chart no. 2, picture B2

i LAB*ref LAB*out LAB*ouc AE*
1 58.@-30.02-42.74 59.%-27.81-43.16.(50.%6-27.81-43.16 3.14 Specification according to
2 61.0-28.64-39.57 63.24-27.8-39%6~ 63.24-27.8-396 246 I1SO 15775 Annex G
3 63.3-26.67-36.41 67.3-252"34.41 67.%-252 -34.41 457
4 65.8-24.80-33.24 70.8-23.12-30.98 70.B8-23.12-30.98 4.9
5 68.8-22.2-30.07 7143321.8-29.08 71.8-21.85-29.08 3.28
6 70.8-20.74-26.9 ~7343-20.17-25.99 73.13-20.17-25.99 3.04 Regularity
7 73.3-18.%-2374 [ 75.8-18.0-22.98 75.8-18.4H-22.98 276 g*= 63.5
8 75.9-16.0420.57 78.8.-15.9/-19.01 78.8-159-19.01 3.5
9 78.2-14817.4 81.31-13.97-15.66 81.%#-13.97-15.66 3.65 Lightness gamut
10 80.89+12:84-14.23 83.3-12.12-12.58 83.3%-12.12-1258 3.22 f*= 419
11 83;6-10.8%-11.07 857 -10.37 -9.91 857 -10.37 -9.91 2.85
12\85.6 -8.88 -7.9 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 90.5 -4.93 -1.56 92.49 -3.34 -0.39 9249 -3.34 -0.39 238
15— 09206=206—159 03.70-103 159 09370103 159 1-32—Mean-colow-difference (1R camph:e)
16 95.41-0.98 4.76 95.14-06 3.26 95.14 -0.6 3.26 157 AE*cigag = 3.0
17 58.2-30.82-42.74 59.%6-27.81-43.16 59.3-27.81-43.16 2.95
18 67.2-23.21-30.86 71.8-22.17-29.56 70.%-22.17-29.56 3.2
19 77.2-158 -18.98 80.07-14.97-17.34 79.54-14.97-17.34 3.13
20 86.21-8.39 -7.11 88.08 -8.14 -6.65 87.55 -8.14 -6.65 1.43 Mean colour difference (5 samples)
21 95.41-0.98 4.76 95.14-0.6 3.26 9461 -06 3.26 174 Al*cigag = 25
Mean colour reproduction index:  R*zpm= 87
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Table H.3: Colorimetric data of series W-M, DIN 33866 test chart no. 2, picture B2

i LAB*ref LAB*out LAB*ouc AE*
1 4813752 -6.79 49.19 74.03 -7.41 49.19 7403 -7.41 17 Specification according to
2 51.2870.12 -6.02 53.16 66.88 -9.5 53.16 66.88 9.5 511 |ISO 15775 Annex G
3 54436504 -5.25 57.04 59.38 -9.11 57.04 59.38 -9.11  7.33
4 575959.96 -4.48 61.14 51.84 -8.47 61.14 51.84 —-8.47 9.72
5 60.7454.88 -3.71 63.23 47.81 -7.82 63.23 47.81 -7.82 8.55
6 63.8049.8 -2.94 6547 444 -7.62 65.47 444 -7.62 7.32 Regularity
7 67.0444.72 -2.17 68.64 38.96 -6.82 68.64 38.96 -6.82 758 g*= 71.6
8 70.1939.64 -1.4 71.98 33.83 -5.92 71.98 33.83 -5.92 7.58
Q 73353457 -0A2 7523 2300 400 7523 22090 -4009 733 |ightnessgamut
10 765 29.49 0.14 78.1624.54 -3.99 78.16 2454 —-3.99 6.66 f*= 54.3
11 79.6524.41 091 81.0620.35 -3.26 81.06 20.35 -3.26 5.9
12 828 19.33 1.68 83.971551 -2.19 83.97 1551 -2.19 557
13 85.9514.25 245 8852 9.34 -0.22 8852 9.34 -0.22 6.15
14 89.11 9.17 3.22 9158 461 142 9158 461 142 549
15 9226 4.09 3.99 93.12 2.03 231 93.12 2.03 231 2.79 Mean colour difference {16 samples)
16 95.41-0.98 4.76 9478-0.6 3.36 9478 -0.6 336 158 AE*cigLag = 6.0
17 4813752 -6.79 49.19 74.03 -7.41 48.98 74.03 -7.41 157
18 59.9556.15 -3.9 62.71 48.82 -7.98 62.49 48.82 -7.98 8.77
19 71.77 37.11 -1.01 73.61 31.41 -5.46 73.39 31.41 -5.46 7.4
20 83.5918.06 1.87 85.1113.97 -1.7 84.89 13.97 -1.7 5.59 Mean.colour difference (5 samples)
21 9541-098 4.76 9478-0.6 3.36 9457 -0.6 3.36 168 AL¥CjEiag = 5.0
Mean colour reproduction index: . R¥gpm= 73

Table H.4: C

INFIEO8:IEAHO31.EPS

olorimetric data of series W-Y;, DIN 33866 test*chart no. 2, picture B2
i LAB*ref LAB*out LAB#dut AE*
1 90.3-11.15 96.17 87.12-5.59 105.61 8742 -5.59 105.61 11.43 Specification according to
2 90.1-10.47 90.08 87.68-6.88 101.04°87.68 -6.88 101.04 11.93 1SO 15775 Annex G
3 91.04-9.79 83.98 88.13-7.59 94.37 88.13-7.59 94.37 11.01
4 91.38-9.12 77.89 88.6 -79386.35 88.6 -7.9386.35 8.98
5 91.71-8.44 71.79 89.06~788 76.07 89.06-7.88 76.07  5.06
6 92.05-7.76 65.7 8978 =7.7 68.8 89.78 -7.7 68.8  3.84 Regularity
7 92.39-7.08 59.61 (90:06-7.22 59.16 90.06-7.22 59.16 2.37 g*= 70.6
8 92.72-6.4 53.5190.32 -7.3 5533 90.32 -7.3 55.33 3.14
9 93.06-5.73-47.42 90.95-7.04 49.91 90.95-7.04 49.91  3.52 Lightness gamut
10 93.39 -5105:41.32 91.52-6.57 43.07 91.52-6.57 43.07 298 f*= 9.8
11 93.73%4)37 3523 92.41-6.0 3541 9241 -6.0 3541 211
12 94,07 -3.69 29.14 92.75-5.3 28.29 92.75 -5.3 2829 2.24
137 '94'4 -3.01 23.04 93.46-432 21.25 93.46-4.32 2125 241
14 o4 74 -2 34 16 95 Qa4 =23861310 Qa4 =29861310 381
15 95.07 -1.66 10.85 94.65-2.02 9.31 94.65-2.02 9.31 1.64 Mean colour difference (16 samples)
16 95.41-0.98 476 9532-058 3.35 9532-058 3.35 1.47 AE*cgag = 4.9
17 90.3-11.15 96.17 87.12-5.59 105.61 88.79 -5.59 105.61 11.07
18 91.63-8.61 73.32 88.95-7.89 78.64 90.62-7.89 78.64  5.47
19 92.89-6.07 50.47 90.63-7.17 52.62 92.3 -7.1752.62  2.49
20 94.15-3.52 27.61 92.93-5.06 26.53 94.6 -5.0626.53  1.93 Mean colour difference (5 samples)
21 95.41-0.98 476 9532-058 3.35 96.99-058 3.35 2.16 Al*cigLag = 4.6

Mean colour reproduction index:

R*apm= 78
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Table H.5: Colorimetric data of CIE-colours (DIN 33866 no. 2, B6) and series W-N (DIN 33866 no. 1, A2)

ISO/IEC 15775:1999(E)

© N O U A WN BT

[{)

LAB*ref

61.45 17.53 11.74
60.69 0.08 28.92
62.2 -20.58 44.41
612 -33.16 17.07
624 -17.47 -8.55
61.51 -0.35-28.39
61.12 20.15-24.55
62.77 27.2 -13.63

2002 L9 74 27 00
T T =

LAB*out

56.8 12.9319.6

55.0 -2.4235.85
56.4-24.61 42.51
6 -48.14 23.62
58.17 -19.8-13.31
57.44 01 -31.83
56.85 18.0 -25.86
57.87 27.88-21.75

197729 7 29 27
“GrUTooTt oozt

LAB*ouc

56.8 12.93 19.6

55.0 -2.4235.85
56.4-24.61 42.51
60 -48.14 23.62
58.17 -19.8-13.31
57.44 01 -31.83
56.85 18.0 -25.86
57.87 27.83-21.75

197729 7 29 27
“GrUTouTt oozt

AE*
10.23
9.31
6.91
16.35
6.84
5.35
4.84
9.49

209092

Specification according to
ISO 15775 Annex G

10
11
12
13
14
15
16
17
18
19
20
21

81.26 -2.89 71.56
52.3-42.42 13.6

30.57 1.4 -46.47
80.23 11.37 21.04
40.5-13.8 24.23
10.0 0.0 0.0
940 0.0 0.0
10.0 0.0 0.0
31.0 0.0 0.0
52.0 0.0 0.0
73.0 0.0 0.0
940 0.0 0.0

75.56 4.2 74.01
47.15-47.28 18.53
348 1.37-28.6
77.5915.62 29.57
36.07 -18.23 23.81
10.07 1.83 4.48
93.39 0.76 -1.63
10.07 1.83 4.48
29.99 0.35 0.8
50.74 0.15 -1.23
71.39 0.27 -1.88
93.39 0.76 -1.63

75.56 4.2 74.01
47.5-47.28 18.53
348 1.37-28.6
77.5915.62 29.57
36.0-18.23 23.81
10.07 1.83 4.48
93.39 0.76 -1.63
10.34 1.83 4.48
30.26 0.35 0.8
51.01 0.15 -1.23
71.66 0.27 -1.88
93.66 0.76 -1.63

[a~ner=

9.43
8.59
18.36
9.89
6.46
4.84
1.91
4.85
1.14
1.59
2.33
184

Mean colour reproduction index:

Regularity
g*= 90.5
Lickt oo
HghtRess-gamtt
f*= 99.2

Mean colour differenceq(14 samples)

AE*cigLa = 10.2

Mean colour difference (5 samples)
Al*cigLag = 2.4
R*abm= 63

INFIEO8:IEAHO51.EPS

Table |H.6: Colorimetric data of series W—N, DIN 33866 test chart no. 3, picture A3 (offset)

i LAB*ref LAB*out LAB*ouc AE*
1 1801 05 -0.46 17.16 -0.07--2.72 17.16 -0.07 -2.72 2.48 Specification according to
2 2317 0.4 -011 24.07 -045)~2.75 24.07 -0.15 -2.75 284 1SO 15775 Annex G
3 2833 03 0.23 30.85-0:23 -2.54 30.85 -0.23 -2.54 3.79
4 3349 0.2 058 3841-043 -2.3 3841 -043 -2.3 5.74
5 3865 0.1 0.92( 42.77-0.48 -2.13 42.77 -0.48 -2.13 5.17
6 43.81 0.0 1.27° 47.15-0.74 -1.64 47.15 -0.74 -1.64 4.5 Regularity
7 48.97-0.097.1.62 52.89-0.79 -1.44 52.89 -0.79 -1.44 5.03 g*= 69.2
8 54.13-019 197 56.25-0.79 -1.25 56.25 -0.79 -1.25 3.91
9 59295028 232 61.07-0.8 -1.07 61.07 -0.8 -1.07 3.87 Lightness gamut
10 6445 -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 7477 -058 3.37 7535-0.7 04 7535-0.7 04 3.02
13 79.93-0.68 3.71 79.87-0.71 0.98 79.87-0.71 0.98 2.73
T4 85.00 -0.78 4.06 8758-0.66 2.1I 87.58-0.66 2.11  3.17
15 90.25-0.88 4.41 91.78-0.6 274 91.78 -0.6 2.74 2.28 Mean color difference (16 samples)
16 95.41-0.98 4.76 94.98-059 3.28 94.98-0.59 3.28 159 AE*cigag = 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
19 56.71-0.24 215 5866-0.8 -1.16 59.3 -0.8 -1.16 4.24
20 76.06 -0.61 3.45 76.48-0.7 0.55 77.12 -0.7 055 3.1 Mean colour difference (5 samples)
21 95.41-0.98 4.76 94.98-0.59 3.28 9562-059 3.28 154 AL*cglag = 3.4
Mean colour reproduction index:  R*apm= 84
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Table H.7: Colorimetric data of series W-0O, DIN 33866 test chart no. 4, picture C2

i LAB*ref LAB*out LAB*ouc AE*
1 47.946531 52.07 47.9465.31 52.07 47.9465.31 52.07 0.01 Specification according to
2 511 60.89 48.92 50.8959.79 54.27 50.8959.79 54.27 5.47 1SO 15775 Annex G
3 54275647 4576 54.0653.38 54.48 54.0653.38 54.48  9.25
4 57.4352.05 42.61 58.0145.94 51.53 58.0145.94 51.53 10.83
5 60.6 47.63 39.45 60.4 4171468 60.4 4171 46.8  9.44
6 63.7643.21 36.3 62.24 38.64 42.92 62.2438.64 42.92  8.19 Regularity
7 66.9338.79 33.15 65.2833.73 39.02 65.2833.73 39.02 7.93 g*= 82.9
8 70.0934.37 29.99 68.6928.62 3504 68.6928.62 35.04 7.78
Q 732620085 2684 71862314 3275 71862314 32 75 913 |ightness gamut
10 76.42 2553 23.68 74.8619.22 29.35 74.8619.22 29.35 862 f*= 56.6
11 79.5921.11 20.53 78.2715.77 24.44 78.2715.77 24.44  6.75
12 82.7516.69 17.38 81.6611.94 20.14 81.6611.94 20.14 56
13 85.9212.27 1422 86.43 6.51 16.02 86.43 6.51 16.02  6.06
14 89.08 7.85 11.07 90.57 2.64 11.3 90.57 264 11.3  5.42
15 9225 343 791 93.09 0.6 822 93.09 06 822 297 Mean colour difference.(16 samples)
16 95.41-0.98 476 9549-059 3.2 9549 -059 3.2 161 AE*cgas = 6.6
17 47.9465.31 52.07 47.9465.31 52.07 47.9 65.3152.07 0.04
18 50.8148.74 40.24 59.8 42.7747.98 59.7642.77 47.98  9.77
19 71.6832.16 28.42 70.2825.88 33.9 70.24 25.88 33.9  8.46
20 83.5415.58 16.59 82.8510.58 19.11 82.8110.58 19.11  5.65 Mean,colour difference (5 samples)
21 95.41-0.98 476 9549-059 3.2 9545 -059 3.2  1.61 AL¥Cjgiag = 5.1
Mean colour reproduction index: . R¥gpm= 71

Table H.8: C

INFIEO8:IEAHO71.EPS

olorimetric data of series W-L, DIN 33866 test:chart no. 4, picture C2
i LAB*ref LAB*out LABZouc AE*
1 509 -62.96 36.71 5@ -62.96 36.71 5086296 36.71 0.01 Specification according to
2 53.9-58.83 3458 54.1-59.34 42.44-\54.1-59.34 42.44 7.92 1SO 15775 Annex G
3 56.8-54.7 32.45 59.18-51.75 45.69~ 59.8-51.75 45.69 13.77
4 598 -50.56 30.32 62.6-45.88.44.85 62.6-45.88 44.85 15.55
5 62.7-46.43 2819 64.3-42.59 39.37 64.32-42.59 39.37 11.98
6 65.4-423 26.06 66.2-39.23 36.48 66.9-39.23 36.48 10.93 Regularity
7 687 -38.17 23.93 (70:6-34.38 30.48 70.8-34.38 30.48 7.68 g*= 70.8
8 71.6-34.04 21.86~73.9-29.69 29.08 73.9-29.69 29.08  8.67
9 74.8-29.9 -19.67 76.5-25.3526.21 76.3-25.35 26.21 8.24 Lightness gamut
10 77.8-2577°17.54 79.8-21.49 23.54 79.8-21.49 2354 7.69 f*= 53.0
11 80.5:21)64 15.41 8% -18.23 19.56 85 -18.23 19.56 5.71
12 838.3+-17.51 13.28 84.8-15.16 15.06 84.8-15.16 15.06 3.23
137'86'3-13.38 11.15 89.33-9.27 14.69 89.33-9.27 14.69  6.11
14~ 8948 —9 24 9 (02 91 64-589 9A1 91 64-589 9A1 404
15 9244 -511 6.89 93.68-3.38 7.81 93.68-3.38 7.81 2.32 Mean colour difference (16 samples)
16 95.41-0.98 4.76 95.43-0.63 3.31 9543-0.63 331 149 AE*cgLa = 7.2
17 509 -62.96 36.71 50 -62.96 36.71 50.8-62.96 36.71  0.01
18 62.3-47.47 28.72 64.2-43.41 40.74 64.3-43.41 40.74 12.87
19 73.5-31.97 20.74 75.2-27.52 27.65 75.1-27.52 27.65  8.45
20 84.8-16.48 12.75 85.9-13.69 14.97 85.8-13.69 14.97  3.95 Mean colour difference (5 samples)
21 95.41-0.98 4.76 9543-0.63 3.31 9542-0.63 3.31 149 Al*cgag = 5.4
Mean colour reproduction index: ~ R*apm= 69
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Table H.9: Colorimetric data of series W-V, DIN 33866 test chart no. 4, picture C2

i LAB*ref LAB*out LAB*ouc AE*
1 25.7231.46-4435 2572 31.6-44.35 2572 31.46-4435 001 Specification according to
2 30.3729.0-41.08 31.69 26.8-42.58 31.69 26.83-4258 3.53 I1SO 15775 Annex G
3 35.0127.12-37.8 37.74 24.19-38.7 37.74 24.19-38.7  4.11
4 39.6624.%5-34.53 42.72 21.13-35.99 42.72 21.13-35.99 5.12
5 443 228 -31.25 45.93 19.3%7-33.83 45.93 19.%7 -33.83  4.59
6 48.9520.64-27.98 49.58 18.0-31.26 49.58 18.0-31.26 4.2 Regularity
7 536 1847-24.7 53.47 16.55-28.52 53.47 16.15-28.52 4.47 g*= 81.8
8 58.2416.31-21.43 58.97 14.2-24.7 5897 14.2-247 39
Q 62901415 -19 15 62303 1201 _22 12 68303 1201 _22 12 A.27 |ighfhnccgnmllf
10 67.5311.9-14.88 67.84 10.83-18.83 67.84 10.83-18.83 4.13 f*= 82.8
11 7218 9.82-116 7185 9.7-158 71.85 9.7-158 425
12 76.83 7.66 -8.33 757 6.71-13.31 757 6.7.-13.31 5.19
13 8147 55 -505 830 51 -7.0 830 51 -70 251
14 86.12 3.34 -1.78 88.02 1.7 -3.1 8802 17 -31 283
15 90.76 1.17 1.49 9195 059 0.34 91.95 059 0.34 1.75 Mean colour difference (16 samples)
16 9541 -0.98 476 9531-059 3.3 9531 -059 33 151 AE*cELag =~ 35
17 25.7231.4-4435 2572 31.45-44.35 25.77 31.65-44.35 0.05
18 43.14 23.3%1-32.07 45.13 19.81-34.37 45.18 19.8.-34.37 4.68
19 60.57 15.3-19.79 61.0 13.45-23.41 61.05 13.45-23.41 4.06
20 77.99 7.12 -751 7752 6.3-11.73 7757 6.31-11.73 4.32/ Mean colour difference (5 samples)
21 9541-098 4.76 9531-059 3.3 9536 -059 3.3 161)Al*ciglag = 2.9
Mean colour reproduction indeX:  R*apm= 84
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Table H.10: Colorimetric data of CIE-colours (DIN 33866 no. 4, C6) and series W-N (DIN 33866 no.
i LAB*ref LAB*out LAB*ouc AE*
1 61451753 11.74 568 1293196 56.8 1293 19.6 1023 Specification according to
2 60.69 0.08 28.92 550 -2.433585 550 -2433585 931 ISO 15775 Annex G
3 62.0-20.58 44.41 56.%-24.62 4251 56.4-24.62 4251 6.91
4 612 -33.16 17.07 H@\=48.15 23.62 60 -48.15 23.62 16.36
5 624 -17.47 -8.55( 5817 -19.9-13.32 58.17-19.9-13.32 6.86
6 61.51-0.3-2839°57.44 01 -31.84 57.44 01 -31.84 5.36 Regularity
7 61.1220.55-24.55 56.85 18.9-25.87 56.85 18.0-25.87 4.84 g*= 79.4
8 62.77 27.22>-13.63 57.87 27.8-21.76 57.87 27.88-21.76 9.49
9 39925874 27.99 4187387 33.27 41.8738.7 3327 20.82 Lightness gamut
10 81726 -2.89 71.56 75.56 4.2 74.01 7556 4.2 7401 943 f*= 90.8
11\\62.3-42.42 13.6 47.15-47.29 1853 47.5-47.29 18.53  8.59
12 30.57 1.41-46.47 348 1.3 -2861 348 1.37-28.61 18.35
13 80.2311.37 21.04 77.5915.62 29.57 77.5915.62 29.57  9.89 Mean color difference (14 samples)
14 40.6-15.6 Z24.25 3b.U/—-16.24 Z3.01 3b.U-15.24 Z35.01 0.46 AE"CcIELaAB — 1U.Z
15 18.01 0.5 -0.45 18.88 -0.06 -2.96 18.88 -0.06 -2.96 2.72
16 95.41-0.97 4.76 95.12-0.58 3.29 9512-0.58 329 155
17 18.01 0.5 -0.45 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 56.71-0.23 215 59.1 -0.76-1.09 58.81 -0.76 -1.09 3.91
20 76.06 -0.6 3.45 76.76 -0.78 0.8 76.47 -0.78 0.8 2.69 Mean colour difference (5 samples)
21 95.41-0.97 476 9512-0.58 3.29 94.83-058 329 163 Al*cgiag = 3.1
Mean colour reproduction index:  R*zpm= 62

3, A2)
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Table H.11: Colorimetric data of 14 CIE and 5 grey colours in pixel image, DIN 33866 no. 4, picture C1

40

i LAB*ref LAB*out LAB*ouc AE*
1 61451753 11.74 61.99 942 841 61.99 942 841 878 Specification according to
2 60.69 0.08 28.92 62.81-4.14 2441 62.81-4.14 2441 654 |ISO 15775 Annex G
3 62.0-20.58 44.41 654-29.58 56.54 65.4-29.58 56.54 15.49
4 612 -33.16 17.07 65.9-28.55 8.96 65.9-28.55 8.96 10.31
5 624 -17.47 -8.55 63.63 -4.3-27.12 63.63 -4.3-27.12 22.84
6 61.51-0.3-28.39 61.65 3.B-26.69 61.65 3.8-26.69 4.63 Regularity
7 61.1220.15-24.55 63.43 15.8-20.52 63.43 15.8-20.52 6.62 g*= 43.3
8 62.7727.2-13.63 70.22 3352 -7.18 70.22 3352 -7.18 11.59
Q 30 02 59 74 27 Q0 40 616468 27 39 40 616468 27 39 1139 1 ighfnncc gnmllf
10 81.26 -2.89 71.56 87.46-7.54 99.25 87.46-7.54 99.25 28.75 f*= 79.8
11 52.3-4242 136 558-21.39 493 558-21.39 4.93 23.02
12 3057 1.41-46.47 4557 5.17-38.81 4557 5.17-38.81 17.26
13 80.2311.37 21.04 80.8513.33 19.86 80.8513.33 19.86  2.37 Mean colour difference (14 samples)
14 40.5-13.8 2423 47.0-18.99 29.83 47.0-18.99 29.83  9.92 AE*cigLag = 12.8
15 1801 05 -0.45 27.31 -9.94 437 27.31-9.94 437 1438
16 95.41-0.97 4.76 9438 033 353 9438 033 353 2.07
17 18.01 05 -0.45 27.31 -9.94 437 23.18-9.94 437 1262
18 37.36 0.13 0.84 37.43-7.88 438 333 -7.88 438 9.66
19 56.71-0.23 215 56.85-221 212 5272-221 212 4.46
20 76.06 -0.6 3.45 71.03 3.%-12.1 669 3.%-12.1 1853 Meanscolour difference (5 samples)
21 95.41-0.97 476 9438 0.33 3.53 90.25 0.33 353 547 AL¥cEiag = 10.1
Mean colour reproduction index: . R¥fgpm= 44
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