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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govern
Internationg

Internationg
The main t
adopted by

Internationg

Attention is
rights. ISO

ISO 12642

mental, in_fiaison with 150, also take part In the wWork. 1SO colfaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting, “Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 130, Graphic.technology.
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characterization of four-colour process printing:

Part 1:

Part 2:

edition cancels and replaces the first edition (ISO 12642-1:1996) and its Technical Corrigen
1:1996/Cor.1:2005) and introduces no change in the,technical requirements. Subclause 4.4
ve been replaced by references to I1SO 28178 which has been created to include the

e format for this and other International Standards.

consists of the following parts, under the-general title Graphic technology — Input datg

Initial data set
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The techmcal content of th|s part of ISO 12642 is identical to ANSI IT8. 7/3 1993. The ANSI document resulted
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ress vendors, film manufacturers, and users. This group, initially identified as the DDES, (
hange Standards) Committee, later became the founders of the ANSI IT8 (Image Technology
dards committee which is responsible for electronic data exchange standards in graphic)arts p

h environment in which colour information is passed between electronic publishing|systems, it

clude that, for foveal vision, this can be achieved by specifying the mixture of three linearly i
uli required to match that colour. In 1931 a complete system of colour definition was developed
mmission Internationale de I'Eclairage) based on experimental evidence/published during t
bde. This evidence confirmed the similarity between observers in making such a match. That
erivatives are now universally accepted for colour specification.

y half-tone colour printing processes, however, require more than three colourants. The
ons for this. Generally the gamut of colours achievablexwith three printing inks is rather

ing additional inks can extend the gamut significantly. Eurthermore, the provision of extra inks
magnitude of the visual change caused by the variability in colour and register which ari
uction. By far the most common additional ink used\is black, and four-colour process printing
ne norm for most forms of printing.

addition of an extra ink means that the production of a colour cannot, in general, be defined {
sult, different parts of a printed sheet can-use varying ink combinations to achieve the same
y practical purposes it is desirable to specify this combination directly, rather than encode it b
leads to the requirement to transfer data in a four-colour, device-specific mode. If the same d3
i for other applications, or even if7it needs to be modified for a different set of printing chg

12642 has been developed to achieve this objective. It provides a data set which can be tran

mage to enable the receivér, if required, either to transform the data into a device-independ
ect it for a different pfinting characteristic. An alternative application of the tools provided by
12642 is to enable the characterization of output systems; in this context, work has been un
committee to generate data for the major types of half-tone printing processes which have be
rnationally. This‘procedure is described in the application notes (Annex A) and the data will be
fe annexes:

body.of.this part of ISO 12642 defines the ink values to be used for characterizing any four-c
enta, yellow, and black) half-tone printing process (including gravure). These ink values are
br-digital data in a computer or half-tone tone values on film. This requires that particular care

e additional information is necessary to enable the receiver of the data to interpret it. T

ad range of
Digital Data
accredited
epress.
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colour to be defined in an unambiguous manner. Substantial experimental-€evidence enables us to
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the preparation of film to ensure that the output device is properly “linearized” and the half-tone film values
match the numerical data in the computer file. For some applications the film values used for linearization can
be one or more generations removed from the film produced by the film writer. The measurement procedures
and the data format to be used in determining and reporting tristimulus values (X,Y,Z) are also included.

While the technique employed in this part of ISO 12642 applies to all output processes, the data have been
optimized for four-colour half-tone printing. For non-half-tone processes, or those which use colourants that
are significantly different from typical printing inks, it is advisable that the reference data file be determined in
such a way that it provides reasonably uniform colour differences when the data file is rendered. For a system
which does not meet the criterion, the user-optional data set can be utilized. Suggestions for this are made in
the application notes; however, they are not part of this part of ISO 12642.
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Note that this part of ISO 12642 does not define the physical layout of the patches or their size. This is
because any such decision depends on the printing device to be used, and the area required for colour
measurement. It is anticipated that a specific layout will be produced to suit the needs of the user. However, in
order to realize the colours necessary for the measurements of specific printing processes to be included as
future annexes, it was necessary to produce a specific layout. This layout, composed of four groups of
patches, has been adopted by both ANSI/CGATS and ISO/TC 130. Within TC 130 the digital data in the
appropriate format are contained in images S7 to S10 of the Standard Colour Image Data (SCID),
ISO 12640-1:1997. For the guidance of others, this layout is shown in Figure A.1.

0.2 Technical background

0.2.1 Printing characteristics
ting
nks.
in

Various effg
presses. In

rts have been made over the past 20 years to reduce the variation which occurs between prin
itially, standards such as ISO 2846 were developed to specify the colour of printing i

a)
-

Subsequen
developing

ly, as a result of the lead of FOGRA/BVD in Germany, significant effort has |been mad
specifications which define constraints for the ink transfer onto paper. This is achieved

by

specifying either the reflection density or the tristimulus values of a uniform (solid) printed ink film, and by

specifying
internationg
de facto pri

olerances on the optical density (i.e. dot value) of various half-tong~dot values. Within
| printing community such specifications are widely recognized and have become, in many ca
nting standards. For magazine and periodical printing, SWOP (in the USA) and FIPP (in Eur

are widely

ecognized standards. For commercial printing, the specifications of FOGRA and PIRA are wi

the
5es,
bpe)
dely

ture
ese
can

known in Europe. Specifications are also evolving for newspaper and-\heat-set web production. Fu
annexes to| this part of 1ISO 12642 might contain the colorimetric tristimulus values corresponding to th
percent dot| values when printed in accordance with a number of sugh. printing specifications. Such data
be used as [the basis for the conversion between ink values and tristimulus values.

Note that ahy characterization of the process takes account ofall steps involved in print production. Thys it
includes production of the separations, any contacting operations that might be required and platemaking. All
of the printlng specifications as referred to above include“recommendations for maintaining consistendy of

such opera

For charac

the large pEette of colours can be printed andymeasured, or the process can be modelled analytically.

analytical

ions to ensure that validity of a characterjzation is maintained.
rizing printing conditions which diffef_from the published specifications, two options exist. E

odelling approach has the, advantage of requiring far fewer colour measurements;

ther
The
the

disadvantages lie in the accuracy of prediction. For many applications, a satisfactory compromise is achigved
by using mpdelling for the modification_of published data. This is discussed in more detail in the applicgtion
notes.

0.2.2 Chg

It is generg

characterization of apy, printing process. It is not possible to be precise about how many colours are requ

the number
spacing of

ice of colour palette
lly agreed that-measurement of a reasonably large number of colours is preferred for accu

will depend on many factors including the accuracy of colour rendition required, the uniformi
the samples in terms of colour, the type of modelling process used, and any nonli

characterisfi

combinations

ics_of a specmc pr|nt|ng process However practlcal experlence suggests that measuring

rate
red;
y of
near

all

ywer

half-tone dot values WI|| frequently prove adequate GeneraIIy, for h|gher IeveIs of black the number of
samples can be considerably reduced, since the colour difference between samples is very small. With the
addition of single colour scales which contain extra values to assist in defining local nonlinearity, the accuracy
obtained for most printing processes is adequate.

A reduced-size data set can be used if:

a less accurate characterization is adequate;

the process can be modelled accurately by one of the well-known models listed in the application notes;

the aim of the measurement is to seek small corrections to an already accurate characterization.

Vi © 1S0O 2011 — All rights reserved
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The advantages of this approach are that the measurement effort is substantially lower and that the file size of
the data is greatly reduced. This can be advantageous when images are compressed although, in general,
even the larger file is small compared to most images.

The proposal accepted for this part of ISO 12642 defines a colour palette consisting of 928 combinations of
cyan, magenta, yellow, and black ink values. It is this palette (hereafter called the extended ink value data set)
which has been measured to provide colour characterization data on the major printing specifications.

Where such an extensive set of data is not required, a subset of this palette which consists of 182 colours
(hereafter called the basic ink value data set) is specified. It provides data suited to a variety of modelling
methods and generally provides excessive data for any specific method. It is sufficient for almost all published
modelling methods.

Forla characterization which cannot be achieved with the data sets defined in this part of IS©-12642, provision
is made for a user-optional set of any size. The format of the data is defined in this part ofJSO 12642.

It i anticipated that the basic data set will be the default file supplied in the header of imagqg files to be
exchanged, and that by prior agreement, one of the larger palettes can be provided when required. It is the
intent of ANSI IT8/CGATS and of ISO/TC 130 to work with those organizations _responsible for various printing
defipitions (SWOP, FOGRA, etc.) to develop tables of colour data that are-agreed to be representative of the
nanmjed printing conditions. When such data are available and published“by ISO, they can be referenced as
“named” data. Where such named data are identified, they can be used,by the receiver and the flle need not
be gent. For many applications it is expected that the use of named data sets will suffice.

ISO[12642-2 is both a newer and larger data set and is currently preferred over this part of ISQ 12642 for
chafacterization of graphic arts printing. However, this part-0f*'ISO 12642 is essential for the do¢gumentation
and|validation of earlier characterization data.

© ISO 2011 — All rights reserved vii
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Graphic technology — Input data for characterization of four-
colour process printing —

Part 1:
Initial data set

1 |Scope

Thig part of ISO 12642 defines an input data file, a measurement procedure and an output data fomat for use
in characterizing any four-colour printing process.

2 |Normative references

The| following referenced documents are indispensable for.the application of this document| For dated
references, only the edition cited applies. For undated °“references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO[ 13655, Graphic technology — Spectral meastrement and colorimetric computation for graphic arts
images

ISO[28178, Graphic technology — Exchange format for colour and process control data using XML or ASCII
text

3 |Terms and definitions

Forlthe purposes of this document, the following terms and definitions apply.
31
CIE|tristimulus values
ama@unts of thethree reference colour stimuli, in the CIE-specified trichromatic system, required tp match the
colqur of the stimulus considered

NOTE In the 1931 CIE standard colorimetric system, the tristimulus values are represented by the symbols X, 7, Z.

3.2
colour gamut
subset of perceivable colours reproducible by a device or medium

3.3
half-tone dots
dots which vary in spatial frequency or size, thereby producing an image of tonal gradation

NOTE Half-tone dots are normally quantified by the percentage area they cover. Measurement of dot area is
normally made on film separations and is derived from the Murray-Davies equation.

© 1S0O 2011 — All rights reserved 1
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3.4

keyword value file
file that makes use of predefined keywords and data tables to exchange data in an open extensible manner

3.5

process colour printing
reproducing colour images using three or more printing inks

NOTE The normal process inks consist of cyan, magenta, yellow, and black.

3.6

ink value

digital file value which represents the amount of a colourant required in a rendering process

NOTE For the half-tone printing process this is equivalent to the dot area of the half-tone film expressed ps a
percentage.

4 Requjrements

4.1 Data|set definition

411 Gerleral

Two sets o¢f ink values are specified which span, with differing intervals, the colour space defined by
combinations of cyan, magenta, yellow, and black dot area percentages. The basic data set, which is a supset
of the extended data set, shall be the default set in the absenge-of any other information; the extended gata
set (or subgets of it) may be used if specified. The data are defined as digital data and does not exist as
printed imgges (or sets of separations). However, the. colorimetric values needed to produce the cqglour
characterization data file may be determined by printing-images which have been made from films containing
half-tone vglues corresponding to the values in the ink'value data set.

4.1.2 Basjc ink value data set

The cyan, fnagenta, yellow, and black ink'values specified in this set, and their identification (ID) numbers,
shall be as |isted in Table 1.

The samplq location information.included in Table 1 is based on the printing layout shown in Figure A.1 and is
included for information only.

4.1.3 Extended ink valuedata set

The extended data_set’shall include the values of Table 1 as well as those of Table 2.

The samplq lecation information included in Table 2 is based on the printing layout shown in Figure A.1 and is
included follinformation nnly

4.1.4 Use

r-defined data set

For situations where it is deemed necessary to provide a larger or differently spaced ink value data set, the
user may define a data set of his own. The ink values selected shall be provided using the data format

specified in

ISO 28178.

© 1S0O 2011 — All rights reserved
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Colour measurement

Spectrophotometric measurement and calculation of colorimetric data of the printed sheet shall be made in
accordance with ISO 13655. For the purposes of this part of ISO 12642, in those specific situations where a
backing other than black is deemed more appropriate and is used in measurement, that shall be noted.

NOTE Additional measured or computed data can be reported as desired. The data file format defined
provides for the typical densitometric and colorimetric data reported.

4.3

Data reporting

in 1ISO 28178

Col
plag

The

primetric data, measured in accordance with 4.2, shall be reported as CIE tristimulus values te
es using the data file format specified in ISO 28178.

following additional data shall be provided to adequately define the measuring conditions:
originator of the data;

date of creation of data;

description of the purpose or contents of the data;

description of the instrumentation used, including, but not limited\to, the brand and model num
measurement source (light source and filter) conditions used;

wavelength interval used.

wo decimal

ber;

© 1S0O 2011 — All rights reserved
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Table 1 — Basic ink value data set

Sample % Dot Sample % Dot Sample % Dot
ID | Location® | C M Y K | ID | Location® | C M Y K | ID | Location® | C M Y K
1 0A01 100 0 0 0] 62 0E10 0 0| 15 o] 123 0J06 100| 85| 85| 80
2 0A02 0| 100 0 0] 63 OE11 0 0| 10 o] 124 0J07 100| 85| 85| 60
3 0A03 0 0| 100 0] 64 0E12 0 0 7 o] 125 0J08 80 65| 65| 100
4 0A04 100( 100 0 0] 65 OE13 0 0 3 o] 126 0J09 80( 65| 65| 80
5 0A05 100 0| 100 0] 66 0FO01 0 0 0] 90| 127 0J10 80( 65| 65| 60
6 0A06 0| 100( 100 0] 67 0F02 0 0 0| 80| 128 0J11 80( 65| 65| 40
7 0AO07 100( 100| 100 0] 68 0F03 0 0 0] 70] 129 0J12 60 45| 45| 100
8 0AQS +o+—F8 S 1—69 OF64 < S H+—6601+—436 0343 660+—45+—451 80
9 0AQ9 70 0| 70 0] 70 0F05 0 0 0| 50| 131 0KO1 60 45| 45 ] 60
10 0A10 0| 70 70 of 71 0F06 0 0 0| 40] 132 0KO02 60 45|~45]| ] 40
11 0A11 40| 40 0 o] 72 0F07 0 0 0] 30] 133 0KO03 60 45| 45| ] 20
12 0A12 0| 40| 40 o] 73 0F08 0 0 0] 25| 134 0KO04 40| M7{ 27| (oo
13 0A13 40| 40( 40 o] 74 0F09 0 0 0] 20] 135 0KO05 401 727| 27| | 80
14 0B} 40 0| 40 o] 75 O0F10 0 0 0] 15] 136 0KO06 40|¥ 27| 27| | 60
15 0BQ2 20( 20 0 0] 76 0F11 0 0 0| 10] 137 0KO07 40| 27| 27| |40
16 0BQ3 20 0| 20 oy 77 0F12 0 0 0 7] 138 0KO08 40| 27| 27|20
17 0BQ4 0] 20 20 o] 78 0F13 0 0 0 3] 139 0K09 40| 27| 27|10
18 0BQ5 100 0 0| 100] 79 0G01 40| 100 0 0] 140 QK40 20| 12| 12| (oo
19 0B(Q6 0| 100 0| 100] 80 0G02 40| 100| 40 o] 141 0K11 20| 12| 12{ |80
20 0BQ7 0 0| 100 100| 81 0G03 0] 100| 40 o] 142 0K12 20| 12| 12|60
21 0B(Q8 100( 100 0| 100] 82 0G04 40| 100| 100 0] 148 0K13 20| 12| 12| |40
22 0BQ9 100 0| 100 100] 83 0G05 0| 40| 100 0\ 144 0LO1 20| 12| 12|20
23 0B10 0| 100( 100| 100] 84 0G06 40| 40| 100 0] 145 0L02 20| 12| 12|10
24 0B11 100( 100| 100| 100|] 85 0G07 70( 70| 70 0| 146 0LO03 10 6 6] |100
25 0B12 0 0 0| 100] 86 0G08 40 0| 100 ol 147 0LO4 10 6 6|80
26 0B13 0 0 0 o] 87 0G09 100| 40/ .100 o] 148 0LO5 10 6 6] |60
27 0Co1 90 0 0 0] 88 0G10 100 04 40 o] 149 0L06 10 6 6] |40
28 0C02 80 0 0 0] 89 0G11 100 40| 40 0] 150 oLo7 10 6 6] 1] 20
29 0C03 70 0 0 0] 90 0G12 100440 0 o] 151 0L08 10 6 6110
30 0CO4 60 0 0 o] 91 0G13 1004 100| 40 o] 152 0L09 100( 85| 85 0
31 0C05 50 0 0 o] 92 0HO1 70| 100| 20 o] 153 0L10 80 65| 65 0
32 0C06 40 0 0 0] 93 0H02 20( 70| 20 o] 154 oL11 60 45| 45 0
33 0Cco7 30 0 0 0] 94 0HO03 20 70| 40 o] 155 0oL12 40| 27| 27 0
34 0C(8 25 0 0 o] 95 QH04 20| 100| 70 o] 156 0oL13 20| 12| 12 0
35 0CQ®9 20 0 0 0] 96 0HO05 20 70| 70 ol 157 0MO01 10 6 6 0
36 0C10 15 0 0 0] 9% 0HO6 20 70| 100 o] 158 0mMo02 5 3 3 0
37 0C11 10 0 0 0] (98 0HO7 20 20| 70 o] 159 0MO03 100 0 0|20
38 0C12 7 0 0 01 99 0HO08 701 20| 100 0] 160 0mMo04 0| 100 0| ]20
39 0C13 3 0 0 0| 100 0HO09 701 20| 70 o] 161 0MO05 0 0| 100( | 20
40 0D01 0] 90 0 0| 101 0H10 100 20| 70 o] 162 0MO06 100| 100 0]|]20
41 ODEIZ 0| 80 0. 0] 102 0H11 701 20| 20 o] 163 omMo7 100 0| 100( | 20
42 0D(3 0| 70 0 0] 103 0H12 100( 70| 20 o] 164 0Mo08 0| 100( 100] | 20
43 0Dg4 0| 60 0 0] 104 0H13 701 70| 20 o] 165 0MO09 40| 40 0| ]20
44 0D@®5 0].\50 0 0] 105 0101 70| 100| 70 o] 166 oM10 40 0| 40( |20
45 0D@6 0. )40 0 0] 106 0102 40| 70| 40 ol 167 oM11 0| 40| 40] |20
46 0DG7 01 30 0 0] 107 0103 20 40| 20 o] 168 omM12 100| 100 0| |40
47 0D@8 0] 25 0 0] 108 0104 70| 100| 100 o] 169 0M13 100 0| 100 | 40
48 0D(®9 0] 20 0 0] 109 0105 20| 40| 40 o] 170 ONO1 0| 100( 100] | 40
49 0D16 L & 01—+ HE6 Fo1—F8T—466 o~ ONO2 401—46 01— 40
50 0D11 0| 10 0 o 111 0107 40| 40| 70 ol 172 ONO03 40 0| 40| 40
51 0D12 0 7 0 o] 112 0108 20 20| 40 ol 173 O0NO04 0| 40( 40| 40
52 0D13 0 3 0 o] 113 0109 20 20| 20 ol 174 ONO05 100 0 0| 70
53 0EO1 0 0| 90 o] 114 0110 100( 70| 100 ol 175 ONO06 0| 100 0| 70
54 0EO02 0 0| 80 o] 115 0111 70| 40| 70 o] 176 ONO7 0 0| 100 70
55 0EO3 0 0| 70 0] 116 0112 40| 20| 40 ol 177 ONO08 100| 100 0| 70
56 OEO4 0 0| 60 o] 117 013 100( 70| 70 o] 178 ONO09 100 0| 100 70
57 O0EO5 0 0| 50 0] 118 0J01 40| 40| 20 ol 179 ON10 0| 100 100| 70
58 OEO06 0 0| 40 o] 119 0J02 100 100| 70 o] 180 ON11 40| 40 0| 70
59 OEO7 0 0| 30 0] 120 0J03 40| 20| 20 o] 181 ON12 40 0| 40 70
60 OEO8 0 0| 25 o] 121 0J04 70| 40| 40 o] 182 ON13 0| 40( 40| 70
61 0E09 0 0| 20 0] 122 0J05 100 85| 85| 100
@  |ocation data are included for information only.

4 © 1S0O 2011 — All rights reserved
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Table 2 — Extended ink value data set

Sample % Dot Sample % Dot Sample % Dot
Location® | C M Y K | ID | Location® | C M Y K | ID | Location® | C M Y K
1A1 0 0 0 0] 253 2F5 100| 70| 10 0] 323 4F3 100 20| 40 0
1A2 0| 10 0 o] 254 2F6 100| 100 10 0] 324 4F4 100 40| 40 0
1A3 0| 20 0 0] 255 3A1 0 0] 20 0] 325 4F5 100 70| 40 0
1A4 0| 40 0 o] 256 3A2 0| 10| 20 0] 326 4F6 100| 100| 40 0
1A5 0| 70 0 o] 257 3A3 0| 20| 20 0| 327 5A1 0 0| 70 0
1A6 100 0 0] 258 3A4 0| 40 20 0] 328 5A2 0| 10 70 0
1B1 10 0 0 0] 259 3A5 0| 70 20 0] 329 5A3 0| 20 70 0
1B2 10| 10 0 0] 260 3A6 0| 100 20 0] 330 5A4 0| 40 70 0
1B3 10| 20 0 0] 261 3B1 10 0] 20 0] 331 5A5 0| 70 70 0
B4 1O T—40 © 01262 3B2 1Ly 0126 01332 5A6 1109 70 0
1B5 10| 70 0 0] 263 3B3 10| 20| 20 0] 333 5B1 10 70 0
1B6 10| 100 0 0| 264 3B4 10| 40| 20 0] 334 5B2 10\ 1 70 0
1C1 20 0 0 o] 265 3B5 10| 70| 20 0] 335 5B3 104 2 70 0
1C2 20( 10 0 o] 266 3B6 10| 100| 20 0] 336 5B4 10| 4 70 0
1C3 20( 20 0 o] 267 3C1 20 0] 20 0] 337 5B5 10 7 70 0
1C4 20( 40 0 0] 268 3C2 20( 10| 20 0] 338 5B6 10| 10 70 0
1C5 20( 70 0 o] 269 3C3 20( 20| 20 0] 339 5C1 20 70 0
1C6 20( 100 0 o] 270 3C4 20( 40| 20 0] 340 5C2 20 1 70 0
1D1 40 0 0 o] 271 3C5 20( 70| 20 0] 341 5C3 20 2 70 0
1D2 40| 10 0 o] 272 3C6 20( 100| 20 0] 342 5C4 20| 4 70 0
1D3 40| 20 0 o] 273 3D1 40 0] 20 0] 343 5C5 20| 7 70 0
1D4 40| 40 0 o] 274 3D2 40| 10| 20 0] 3844 5C6 20( 10 70 0
1D5 40| 70 0 o] 275 3D3 40| 20| 20 O 345 5D1 40 70 0
1D6 40| 100 0 o] 276 3D4 40| 40| 20 0] 346 5D2 40 1 70 0
1E1 70 0 0 ol 277 3D5 40| 70| 20 0| 347 5D3 40| 2 70 0
1E2 70( 10 0 o] 278 3D6 40| 100|<.20 0] 348 5D4 40| 4 70 0
1E3 701 20 0 o] 279 3E1 70 Q. 20 0] 349 5D5 40| 7 70 0
1E4 70( 40 0 0] 280 3E2 70( <410 20 0] 350 5D6 40| 10 70 0
1E5 70( 70 0 o] 281 3E3 704, 20| 20 0] 351 5E1 70 70 0
1E6 70( 100 0 o] 282 3E4 700~ 40| 20 0] 352 5E2 70( 1 70 0
1F1 100 0 0 0] 283 3E5 O 70| 20 0] 353 5E3 70 2 70 0
1F2 100 10 0 0| 284 3E6 70( 100| 20 0] 354 5E4 70( 4 70 0
1F3 100 20 0 o] 285 3F1 100 0| 20 0] 355 5E5 70 7 70 0
1F4 100| 40 0 o] 286 3F2 100( 10| 20 0] 356 5E6 70( 10 70 0
1F5 100 70 0 o] 287 3F3 100( 20| 20 0] 357 5F1 100 70 0
1F6 100| 100 0 0] 288 3F4 100 40| 20 0] 358 5F2 100 1 70 0
2A1 0 0| 10 o] 289 3F5 100| 70| 20 0] 359 5F3 100 2 70 0
2A2 0| 10| 10 0] 290 3F6 100| 100 20 0] 360 5F4 100( 4 70 0
2A3 0| 20| 10 0] 291 4A1 0 0| 40 0] 361 5F5 100 7 70 0
2A4 0| 40| 10 0] 292 4A2 0| 10| 40 0] 362 5F6 100( 10 70 0
2A5 0| 70| 10 0] 293 4A3 0| 20| 40 0] 363 6A1 0 100 0
2A6 0| 100 p0 0] 294 4A4 0| 40| 40 0] 364 6A2 0] 1 100 0
2B1 10 0| 40 0] 295 4A5 0| 70| 40 0] 365 6A3 0| 20 100 0
2B2 10| 10( Y10 o] 296 4A6 0| 100 40 0] 366 6A4 0| 40| 100 0
2B3 10| .20y 10 o] 297 4B1 10 0| 40 0] 367 6A5 0| 70( 100 0
2B4 1040 10 0] 298 4B2 10| 10| 40 0] 368 6A6 0] 100( 100 0
2B5 104~"70 10 0] 299 4B3 10| 20| 40 0] 369 6B1 10 100 0
2B6 104 100 10 0] 300 4B4 10| 40| 40 0] 370 6B2 10 1 100 0
2C1 20 0| 10 o] 301 4B5 10| 70| 40 o] 371 6B3 10 20| 100 0
2C2 20( 10| 10 o] 302 4B6 10| 100| 40 0] 372 6B4 10 40| 100 0
2C3 20( 20| 10 o] 303 4C1 20 0| 40 0] 373 6B5 10( 70| 100 0
2€4 20( 40| 10 o] 304 4C2 20( 10| 40 0| 374 6B6 10| 100| 100 0
2C5 20( 70| 10 o] 305 4C3 20( 20| 40 0] 375 6C1 20 100 0
2C6 20( 100| 10 o] 306 4C4 20( 40| 40 0] 376 6C2 20 1 100 0
2Dt 740 O 1O 01307 AC5 20 70740 1377 B8C3 20120 | 100 0
2D2 40| 10| 10 o] 308 4C6 20( 100| 40 0] 378 6C4 20| 40| 100 0
2D3 40| 20| 10 o] 309 4D1 40 0| 40 0] 379 6C5 20| 70| 100 0
2D4 40| 40| 10 o] 310 4D2 40| 10| 40 0] 380 6C6 20| 100| 100 0
2D5 40| 70| 10 o] 311 4D3 40| 20| 40 0] 381 6D1 40 0| 100 0
2D6 40| 100| 10 o] 312 4D4 40| 40| 40 0] 382 6D2 40| 10| 100 0
2E1 70 0| 10 o] 313 4D5 40| 70| 40 0] 383 6D3 40| 20| 100 0
2E2 70( 10| 10 ol 314 4D6 40| 100| 40 0] 384 6D4 40| 40( 100 0
2E3 70( 20| 10 o] 315 4E1 70 0| 40 0] 385 6D5 40| 70| 100 0
2E4 70( 40| 10 o] 316 4E2 70( 10| 40 0] 386 6D6 40| 100( 100 0
2E5 70( 70| 10 ol 317 4E3 70( 20| 40 0] 387 6E1 70 0| 100 0
2E6 70( 100| 10 o] 318 4E4 70( 40| 40 0] 388 6E2 70( 10| 100 0
2F1 100 0| 10 o] 319 4E5 70( 70| 40 0] 389 6E3 70( 20| 100 0
2F2 100( 10| 10 0] 320 4E6 70( 100| 40 0] 390 6E4 70( 40| 100 0
2F3 100( 20| 10 o] 321 4F1 100 0| 40 0] 391 6E5 70( 70| 100 0
2F4 100( 40| 10 0] 322 4F2 100( 10| 40 0] 392 6E6 70 100]| 100 0
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Table 2 (continued)

Sample % Dot Sample % Dot Sample % Dot

ID | Location® | C M Y K | ID | Location® | C M Y K | ID | Location® | C M Y K

393 6F1 100 0| 100 0] 463 8E5 70( 70| 10| 20| 533 10E3 70( 20| 40| 20
394 6F2 100 10| 100 0] 464 8E6 70( 100| 10| 20| 534 10E4 70( 40| 40| 20
395 6F3 100 20| 100 0] 465 8F1 100 0| 10| 20| 535 10E5 70( 70| 40| 20
396 6F4 100 40| 100 0] 466 8F2 100 10| 10| 20| 536 10E6 70( 100| 40| 20
397 6F5 100( 70| 100 0| 467 8F3 100( 20| 10| 20| 537 10F1 100 0| 40 20
398 6F6 100( 100| 100 0] 468 8F4 100 40| 10| 20| 538 10F2 100( 10| 40| 20
399 7A1 0 0 0| 20| 469 8F5 100( 70| 10| 20| 539 10F3 100( 20| 40| 20
400 7A2 0| 10 0| 20] 470 8F6 100 100| 10| 20| 540 10F4 100 40| 40| 20
401 7A3 0] 20 0| 20| 471 9A1 0 0| 20| 20| 541 10F5 100( 70| 40| 20
402 TAg O1T—40 OT—201472 A2 V) tOT—20T—201542 toF6 00Tt T—201 20
403 7A 0| 70 0| 20| 473 9A3 0] 20| 20| 20] 543 11A1 0 0| 70y | 20
404 7A 0| 100 0| 20| 474 9A4 0| 40| 20| 20| 544 11A2 0| 10(~70] | 20
405 7B 10 0 0| 20| 475 9A5 0| 70| 20| 20] 545 11A3 0| 20)~70] |20
406 7B 10| 10 0| 20| 476 9A6 0] 100 20| 20| 546 11A4 0| p40[)” 70 | 20
407 7B 10| 20 0| 20| 477 9B1 10 0| 20| 20| 547 11A5 0} ,70( 70| | 20
408 7B 10| 40 0| 20| 478 9B2 10 10| 20| 20| 548 11A6 0|00 70] | 20
409 7B 10| 70 0| 20| 479 9B3 10 20| 20| 20| 549 11B1 10 0| 70(]20
410 7B 10| 100 0| 20| 480 9B4 10| 40| 20| 20] 550 11B2 10| 10| 70| | 20
411 7C 20 0 0| 20| 481 9B5 10 70| 20| 20| 551 11B3 10| 20| 70| | 20
412 7C 20 10 0| 20| 482 9B6 10| 100| 20| 20| 552 11B4 10| 40| 70| | 20
413 7C 20 20 0| 20| 483 9C1 20 0| 20| 20| 553 1485 10| 70( 70| | 20
414 7C 20| 40 0| 20| 484 9C2 20( 10| 20| 20| 554 MB6 10| 100 70| | 20
415 7C 20 70 0| 20| 485 9C3 20 20| 20| 20] 555 11C1 20 0| 70(]20
416 7C 20| 100 0| 20| 486 9C4 20 40| 20| 20| 556 11C2 20| 10| 70{ |20
417 7D) 40 0 0| 20| 487 9C5 20 70| 20| 20f 557 11C3 20| 20| 70f |20
418 7D) 40| 10 0| 20| 488 9C6 20| 100| 20| 204 558 11C4 20( 40| 70| ] 20
419 7D) 40| 20 0| 20| 489 9D1 40 0| 20[~20] 559 11C5 20( 70| 70| ] 20
420 7D) 40| 40 0| 20] 490 9D2 40| 10| 2@.f.)y20] 560 11C6 20| 100| 70( | 20
421 7D) 40| 70 0| 20| 491 9D3 40| 20| 20[* 20| 561 11D1 40 0| 70(]20
422 7D) 40| 100 0| 20| 492 9D4 40| 40420 20] 562 11D2 40| 10| 70( |20
423 7E 70 0 0| 20| 493 9D5 40| 70 20| 20| 563 11D3 40| 20| 70f |20
424 7E 701 10 0| 20| 494 9D6 40| 400 20| 20| 564 11D4 40| 40| 70( |20
425 7E 701 20 0| 20| 495 9E1 70 0| 20| 20| 565 11D5 40| 70| 70( |20
426 7E 70| 40 0| 20| 49 9E2 70y 10| 20| 20| 566 11D6 40| 100| 70( | 20
427 7E 701 70 0| 20| 497 9E3 70 20| 20| 20| 567 11E1 70 0| 70(]20
428 7E 70| 100 0| 20| 498 9E4 70( 40| 20| 20] 568 11E2 70( 10| 70| ] 20
429 7F 100 0 0| 20] 499 9ES 70 70| 20| 20| 569 11E3 70( 20| 70|20
430 7F 100( 10 0| 20| 500 9EB 70| 100| 20| 20| 570 11E4 70( 40| 70| ] 20
431 7F 100 20 0| 20| 501 9F1 100 0| 20| 20| 571 11E5 70( 70| 70|20
432 7F 100( 40 0| 20] 502 9F2 100 10| 20| 20| 572 11E6 70( 100| 70| ] 20
433 7F 100 70 0| 20] 503 9F3 100 20| 20| 20| 573 11F1 100 0| 70(]20
434 7F 100( 100 0| 20}-504 9F4 100 40| 20| 20| 574 11F2 100( 10| 70( |20
435 8A| 0 0| 10 20).505 9F5 100( 70| 20| 20| 575 11F3 100( 20| 70( |20
436 8A| 0| 10( 10| (20] 506 9F6 100 100| 20| 20| 576 11F4 100 40| 70( |20
437 8A| 0| 20| 10{~20] 507 10A1 0 0| 40| 20| 577 11F5 100( 70| 70( |20
438 8A| 0| 40 A0} 20| 508 10A2 0| 10| 40| 20] 578 11F6 100( 100| 70( | 20
439 8A| 0| 70f~1@] 20| 509 10A3 0| 20| 40| 20] 579 12A1 0 0| 100( | 20
440 8A| 0] 100 ™10| 20] 510 10A4 0| 40| 40| 20] 580 12A2 0| 10( 100] | 20
441 8B 10 o 10| 20| 511 10A5 0| 70| 40| 20| 581 12A3 0| 20( 100] | 20
442 8B 10™\%0| 10 20] 512 10A6 0| 100| 40| 20] 582 12A4 0| 40( 100] | 20
443 8B 10V 20| 10| 20] 513 10B1 10 0| 40| 20| 583 12A5 0| 70 100] | 20
444 8B 10| 40| 10| 20| 514 10B2 10 10| 40| 20| 584 12A6 0| 100( 100] | 20
445 8B 10 70| 10 20] 515 10B3 10 20| 40| 20| 585 12B1 10 0| 100( | 20
446 8B 10| 100| 10| 20] 516 10B4 10| 40| 40| 20| 586 12B2 10| 10| 100] | 20
447 8C*H 20 ) tOT—207517 tOB5S 1O 70T 40T 207587 283 tOT—207—100 20
448 8C2 20( 10| 10| 20] 518 10B6 10| 100| 40| 20| 588 12B4 10| 40( 100| 20
449 8C3 20 20| 10| 20] 519 10C1 20 0| 40| 20| 589 12B5 10| 70( 100| 20
450 8C4 20( 40| 10| 20] 520 10C2 20( 10| 40| 20] 590 12B6 10| 100( 100| 20
451 8C5 20( 70| 10| 20] 521 10C3 20( 20| 40| 20| 591 12C1 20 0| 100 20
452 8C6 20| 100| 10| 20] 522 10C4 20 40| 40| 20| 592 12C2 20| 10| 100 20
453 8D1 40 0| 10 20] 523 10C5 20( 70| 40| 20] 593 12C3 20| 20| 100 20
454 8D2 40| 10| 10| 20| 524 10C6 20| 100| 40| 20| 594 12C4 20( 40| 100| 20
455 8D3 40| 20( 10| 20] 525 10D1 40 0| 40| 20] 59 12C5 20( 70| 100| 20
456 8D4 40| 40( 10| 20] 526 10D2 40| 10| 40| 20] 596 12C6 20| 100| 100 20
457 8D5 40| 70( 10| 20| 527 10D3 40| 20| 40| 20] 597 12D1 40 0| 100 20
458 8D6 40| 100 10| 20| 528 10D4 40| 40| 40| 20] 598 12D2 40| 10| 100 20
459 8E1 70 0| 10 20] 529 10D5 40| 70| 40| 20] 599 12D3 40| 20| 100 20
460 8E2 701 10| 10| 20| 530 10D6 40| 100| 40| 20] 600 12D4 40| 40| 100 20
461 8E3 701 20| 10| 20| 531 10E1 70 0| 40| 20| 601 12D5 40| 70| 100 20
462 8E4 70| 40| 10| 20| 532 10E2 70 10| 40| 20] 602 12D6 40| 100| 100 20
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Sample % Dot Sample % Dot Sample % Dot

ID | Location® | C M Y K | ID | Location® | C M Y K | ID | Location® | C M Y K

603 12E1 70 0| 100 20| 673 15B4 20| 70| 40| 40] 743 18A4 0| 70 0| 60

604 12E2 70( 10| 100| 20| 674 15B5 20| 100| 40| 40| 744 18A5 0| 100 0| 60

605 12E3 70( 20| 100| 20| 675 15C1 40 0| 40| 40| 745 18B1 20 0 0| 60

606 12E4 70( 40| 100| 20| 676 15C2 40| 20| 40| 40| 746 18B2 20 20 0| 60
12E5 70( 70| 100| 20| 677 15C3 40| 40| 40| 40 747 18B3 20| 40 0| 60
12E6 70( 100| 100| 20| 678 15C4 40| 70| 40| 40| 748 18B4 20 70 0| 60
12F1 100 0| 100 20| 679 15C5 40| 100| 40| 40| 749 18B5 20| 100 0| 60
12F2 100( 10| 100| 20] 680 15D1 70 0| 40| 40| 750 18C1 40 0 0| 60
12F3 100( 20| 100 20| 681 15D2 70( 20| 40| 40| 751 18C2 40| 20 0| 60
t2F4 00 T—40T 00261682 +5D3 TOT—40 1201201752 +t8€3 2012 0 60
12F5 100( 70| 100| 20] 683 15D4 70( 70| 40| 40| 753 18C4 40| N7 0| 60
12F6 100 100| 100| 20| 684 15D5 70( 100| 40| 40| 754 18C5 4010 0| 60
13A1 0 0 0| 40| 685 15E1 100 0| 40| 40| 755 18D1 70 0| 60
13A2 0| 20 0| 40| 686 15E2 100| 20| 40| 40] 756 18D2 70| 2 0| 60
13A3 0| 40 0| 40| 687 15E3 100| 40| 40| 40] 757 18D3 70( 4 0| 60
13A4 0| 70 0| 40| 688 15E4 100| 70| 40| 40] 758 18D4 70 7 0| 60
13A5 0| 100 0| 40| 689 15E5 100| 100 40| 40] 759 18B5 70( 10 0| 60
13B1 20 0 0| 40] 690 16A1 0 0| 70| 40| 760 18E1 100 0| 60
13B2 20( 20 0| 40| 691 16A2 0| 20| 70| 40| 761 18E2 100 2 0| 60
13B3 20| 40 0| 40] 692 16A3 0| 40( 70| 40] 762 18E3 100 4 0| 60
13B4 20| 70 0| 40| 693 16A4 0| 70| 70| 40} @63 18E4 100 7 0| 60
13B5 20( 100 0| 40| 694 16A5 0| 100( 70| 40] 764 18E5 100( 10 0| 60
13C1 40 0 0| 40| 695 16B1 20 0| 70| 40 765 19A1 0 20| 60
13C2 40| 20 0| 40| 696 16B2 20( 20| 704, 40| 766 19A2 0] 2 20| 60
13C3 40| 40 0| 40| 697 16B3 20( 40| 70} 40| 767 19A3 0| 4 20| 60
13C4 40| 70 0| 40| 698 16B4 20 70|<707 40| 768 19A4 0] 7 20| 60
13C5 40| 100 0| 40| 699 16B5 20( 10@}. 70| 40| 769 19A5 0] 10 20| 60
13D1 70 0 0| 40] 700 16C1 40 0| 70| 40| 770 19B1 20 20| 60
13D2 701 20 0| 40| 701 16C2 40}, 20| 70| 40| 771 19B2 20 2 20| 60
13D3 70( 40 0| 40] 702 16C3 40~ 40| 70| 40] 772 19B3 20 4 20| 60
13D4 70( 70 0| 40] 703 16C4 40| 70| 70| 40 773 19B4 20 7 20| 60
13D5 70( 100 0| 40| 704 16C5 40| 100| 70| 40| 774 19B5 20| 10 20| 60
13E1 100 0 0| 40| 705 16D1 70 0| 70| 40| 775 19C1 40 20| 60
13E2 100 20 0| 40| 706 16D2 70( 20| 70| 40| 776 19C2 40| 2 20| 60
13E3 100| 40 0| 40| 707 16D3 70( 40| 70| 40| 777 19C3 40| 4 20| 60
13E4 100 70 0| 40| 708 16D4 70( 70| 70| 40| 778 19C4 40| 7 20| 60
13E5 100| 100 0| 40] 709 16D5 70( 100| 70| 40| 779 19C5 40| 10 20| 60
14A1 0 0| 20| 40| 710 16E1 100 0| 70| 40| 780 19D1 70 20| 60
14A2 0| 20 20| 40] ¥ 16E2 100| 20| 70| 40| 781 19D2 70 2 20| 60
14A3 0| 40| 20| 40]-712 16E3 100| 40| 70| 40] 782 19D3 70( 4 20| 60
14A4 0| 70| 20j}->40] 713 16E4 100| 70| 70| 40] 783 19D4 70 7 20| 60
14A5 0| 100 20y 40] 714 16E5 100| 100 70| 40] 784 19D5 70( 10 20| 60
14B1 20 0| 20| 40| 715 17A1 0 0| 100| 40| 785 19E1 100 20| 60
14B2 20| 20( y20| 40] 716 17A2 0| 20| 100| 40| 786 19E2 100 2 20| 60
14B3 20| .40y 20| 40| 717 17A3 0| 40| 100| 40| 787 19E3 100 4 20| 60
14B4 20(.%0| 20| 40| 718 17A4 0| 70( 100| 40| 788 19E4 100 7 20| 60
14B5 20{~100| 20| 40] 719 17A5 0| 100( 100| 40] 789 19E5 100( 10 20| 60
14C1 40 0| 20| 40| 720 17B1 20 0| 100| 40| 790 20A1 0 40| 60
14C2 40| 20| 20| 40| 721 17B2 20( 20| 100| 40| 791 20A2 0] 2 40| 60
14C3 40| 40| 20| 40] 722 17B3 20( 40| 100| 40| 792 20A3 0| 4 40| 60
14C4 40| 70| 20| 40] 723 17B4 20( 70| 100| 40| 793 20A4 0] 7 40| 60
14C5 40| 100| 20| 40| 724 17B5 20| 100| 100( 40| 794 20A5 0] 10 40| 60
14D1 70 0| 20| 40| 725 17C1 40 0| 100| 40| 795 20B1 20 40| 60
14D2 70( 20| 20| 40| 726 17C2 40| 20| 100( 40| 796 20B2 20 2 40| 60
t4D3 TO0T 201207201727 t7€3 20T 20T 1002401797 2083 2020 40 60
14D4 70( 70| 20| 40| 728 17C4 40| 70| 100( 40| 798 20B4 20( 70| 40| 60
14D5 70( 100| 20| 40| 729 17C5 40| 100| 100( 40] 799 20B5 20| 100| 40| 60
14E1 100 0| 20| 40| 730 17D1 70 0| 100| 40| 800 20C1 40 0| 40| 60
14E2 100| 20| 20| 40] 731 17D2 70( 20| 100| 40| 801 20C2 40| 20| 40| 60
14E3 100| 40| 20| 40| 732 17D3 70( 40| 100| 40| 802 20C3 40| 40| 40| 60
14E4 100| 70| 20| 40| 733 17D4 70( 70| 100| 40| 803 20C4 40| 70| 40| 60
14E5 100| 100| 20| 40| 734 17D5 70( 100| 100| 40| 804 20C5 40| 100| 40| 60
15A1 0 0| 40| 40| 735 17E1 100 0| 100| 40| 805 20D1 70 0| 40| 60
15A2 0| 20| 40| 40] 736 17E2 100| 20| 100| 40| 806 20D2 70 20| 40| 60
15A3 0| 40| 40| 40| 737 17E3 100| 40| 100| 40] 807 20D3 70( 40| 40| 60
15A4 0| 70| 40| 40] 738 17E4 100| 70| 100| 40] 808 20D4 70( 70| 40| 60
15A5 0| 100 40| 40] 739 17E5 100| 100( 100| 40] 809 20D5 70( 100| 40| 60
15B1 20 0| 40| 40| 740 18A1 0 0 0| 60] 810 20E1 100 0| 40| 60
15B2 20| 20| 40| 40| 741 18A2 0| 20 0| 60| 811 20E2 100( 20| 40| 60
15B3 20( 40| 40| 40| 742 18A3 0] 40 0| 60| 812 20E3 100 40| 40| 60
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850 22( 40 0| 100| 60] 889 2421 70 0 40( 80| 928 26D4 100| 100( 100( | 80
851 220 40| 20| 100| 60} 890 24C2 70| 40| 40| 80

@  |ocation data are included for information eniy.

Sample % Dot Sample % Dot Sample % Dot

ID | Location® | C M Y K ID | Location® | C M Y K ID | Location? | C M Y K

813 20E4 100( 70| 40| 60| 852 22C3 40| 40| 100 60| 891 24C3 70( 70| 40| 80
814 20E5 100 100| 40| 60| 853 22C4 40| 70| 100 60| 892 24C4 70( 100| 40| 80
815 21A1 0 0| 70( 60] 854 22C5 40| 100| 100 60] 893 24D1 100 0| 40| 80
816 21A2 0| 20 70| 60] 855 22D1 70 0| 100 60] 894 24D2 100| 40| 40| 80
817 21A3 0| 40( 70| 60| 856 22D2 70( 20| 100| 60] 895 24D3 100| 70| 40| 80
818 21A4 0| 70| 70| 60| 857 22D3 70( 40| 100| 60] 896 24D4 100| 100| 40| 80
819 21A5 0| 100( 70| 60| 858 22D4 701 70| 100| 60| 897 25A1 0 0| 70( 80
820 21B1 20 0| 70 60] 859 22D5 70| 100| 100| 60| 898 25A2 0| 40 70| 80
821 21B2 20 20| 70| 60] 860 22E1 100 0| 100 60] 899 25A3 0| 70 70| 80
822 2183 20 40 70 o0] 8601 22E2 100 20 100 o0] 900 20A4 01 100 70 80
823 2184 20( 70| 70| 60] 862 22E3 100 40| 100| 60] 901 25B1 40 0| 7ZO0N| 80
824 2185 20| 100| 70| 60] 863 22E4 100( 70| 100| 60] 902 25B2 40| 40|C~\70( | 80
825 21¢1 40 0| 70( 60| 864 22E5 100 100| 100| 60| 903 25B3 40| 70| 70| | 80
826 21@¢2 40| 20| 70| 60] 865 23A1 0 0 0| 80| 904 25B4 40| 1004 70( | 80
827 21¢3 40 40| 70| 60| 866 23A2 0 40 0 80| 905 25C1 70 0| 70( |80
828 21¢4 40| 70( 70| 60] 867 23A3 0| 70 0| 80| 906 25C2 70/ 40| 70| ] 80
829 2145 40| 100( 70| 60| 868 23A4 0| 100 0| 80| 907 25C3 70( 70| 70| ] 80
830 2101 70 0| 70 60] 869 23B1 40 0 0| 80| 908 25C4 70( 100| 70| ] 80
831 2102 701 20| 70| 60| 870 23B2 40| 40 0| 80| 909 25D4 100 0| 70(]80
832 2103 70| 40| 70| 60| 871 23B3 40| 70 0| 80| 910 25D2 100| 40| 70| ] 80
833 2104 701 70| 70| 60| 872 23B4 40| 100 0| 80| 911 25D3 100| 70| 70| ] 80
834 2105 70| 100| 70| 60| 873 23C1 70 0 0| 80| 912 25D4 100| 100| 70| | 80
835 2181 100 0| 70( 60| 874 23C2 70| 40 0| 80| 913 26A1 0 0| 100( | 80
836 2142 100 20| 70| 60| 875 23C3 701 70 0| 80}|-914 26A2 0| 40( 100] | 80
837 213 100| 40| 70| 60| 876 23C4 70| 100 0 80915 26A3 0| 70| 100]| | 80
838 2184 100( 70| 70| 60| 877 23D1 100 0 0] ~80y 916 26A4 0| 100( 100] | 80
839 215 100| 100 70| 60| 878 23D2 100| 40 0f~80] 917 26B1 40 0| 100( | 80
840 22A1 0 0| 100 60] 879 23D3 100 70 0\~ 80] 918 26B2 40| 40| 100{ | 80
841 2272 0| 20( 100| 60] 880 23D4 100( 100 0| 80| 919 26B3 40| 70| 100{ | 80
842 22A3 0| 40| 100| 60| 881 24A1 0 04\ 40( 80| 920 26B4 40| 100| 100{ | 80
843 2274 0| 70( 100| 60| 882 24A2 0| 40| 40| 80| 921 26C1 70 0| 100( | 80
844 22A5 0| 100( 100| 60| 883 24A3 0Jy70| 40| 80| 922 26C2 70( 40| 100]| | 80
845 2281 20 0| 100 60| 884 24A4 Q|J~100| 40| 80| 923 26C3 70( 70| 100]| | 80
846 2282 20| 20| 100 60] 885 24B1 40 0| 40| 80| 924 26C4 70( 100| 100]| | 80
847 2283 20 40| 100 60] 886 24B2 40| 40| 40| 80| 925 26D1 100 0| 100( | 80
848 2284 20( 70| 100 60] 887 24B3 40| 70| 40| 80| 926 26D2 100| 40| 100]| | 80
849 2285 20| 100| 100 60] 888 24B4 40| 100| 40| 80| 927 26D3 100| 70| 100]| | 80
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Application notes

General considerations

-1:2011(E)

5isting of a fixed set of CMYK ink values and their associated colorimetric tristimulus values-(XYZ|
sed to characterize a printing process. A different file may be produced for each process,’if neg
ctive is that every CMYK image, transmitted between systems, can have a file included with it t
characterization data for the intended printing process. In the event that a transformation is re
rent printing process or substrate, this file may be used to enable that transformation. Note
ication the colour conversion need only be from CMYK to XYZ (or a derivative) or CMYK to C'M"Y

econdary use of this part of 1ISO 12642 is to define a fixed set of\ink values which can
racterize any rendering process. By printing the values listed in Tables 1 and 2 and measuring
pbtained by which the characterization may be determined for that process. When the colour ¢

i for computing the reverse transformation, thereby enabling an image encoded in XY}
vative) to be printed. However, these data may not be adéquate for all applications. Where ad

nded to be the only option that can be used. The,user-optional data set defined in 4.1.3 is i
e situations where other data arrangements are desired.

dering the values as an image which can bé-measured is straightforward. Since this part of IS
ntended to define the size and layout of ‘an‘image, the final choice is left to the user. Consider
ize of output recorder, measurement aperture, number of samples to be averaged, and unifg
er will govern this. The ultimate responsibility of the user is to ensure that a data file is prod
ect format; how that task is achieved is not relevant.

values specified in this part of*ISO 12642 have been used to generate a series of digital image
h size of 1 cm by 1 ¢m) when output is at 16 lines/mm for the primary data set or 12 lines
ever, the SCID_fayouts can be reduced to approximately 60 % of their size and rearrange
tion of SCID jmage S9) to fit on a single 8%z in x 11 in or A4 page. This layout is shown in Figun

yout will permit measurement with a small area spectrophotometer and also enable a number
mage tobe printed on the same sheet. This is useful for averaging purposes.

primary purpose of this part of ISO 12642 is to enable a user to define a colour characterizatlon data file

, which can
essary. The
hat provides
quired for a
that for this
'K,

be used to
them, data
bnversion is
hay also be
¥ (or some
ditional data

desired, the data sets defined in this part of ISO 12642 can be used as a starting point and are not

ntended for

50O 12642 is
ations such
rmity of the
uced in the

s which are
results in a
mm for the

'nate data set. In many cases, it is anticipated that users will render this image for general characterization.

i (including
e A.1. Such
of copies of

Output device characterization

.1 General

Various approaches may be used to characterize devices. One extreme is to measure every reproducible
combination of inks and define a table in which the colour value is listed for every combination of ink values.
While this provides the most accurate method, it is clearly impractical given that in excess of four thousand
million combinations can be defined with a 32-bit system producing 8 bits per channel. A reduced size table

with

interpolation for intermediate points is necessary to produce a workable system.

At the other extreme the process can be modelled by using first order equations obtained by measuring the
colour of the four solid ink patches and a limited number of ink values in each colour to convert ink values to
colorimetric density. Such a model is easy to determine but is not very accurate.
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