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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
through ISO technical committees. Each member body interested in a subject for which a techn

out
ical

committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matter
electrotechnical standardization.

s of

The proce@lures used to develop this document and those intended for its further maintenanee
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with

editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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ISO 12647

for the production of half-tone coloyr separations, proof and production prints:

— Part1:
Part 2:
Part 3:

Part 4:

s drawn to the possibility that some of the elements of this document may be the subjeq
ts. ISO shall not be held responsible for identifying any or all such patentrights. Detai
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

blanation on the meaning of ISO specific terms and €xpressions related to conforn
[, as well as information about ISO’s adherence to the WTO principles in the Technical Barn
BT) see the following URL: Foreword - Supplementary information

ttee responsible for this document is ISO/TC 180; Graphic technology.

edition cancels and replaces the second edition (ISO 12467-3:2005), which has been rev
ands from customer experience. The revision introduces grey reproduction and grey bala
, a printing condition for standard ‘dewsprint, normative AFE *tolerances for primary
colours, one general tone value increase curve, a change in the colouration of magenta, opt
the printing characteristics and‘a’general clean up.

consists of the following pa¥ts, under the general title Graphic technology — Process con

Parameters and meagSurement methods
Offset lithographic processes
Coldset offset lithography on newsprint

Publication gravure printing

are
the
the

t of
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| /or

not
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Part 5;

Sereen printing

Part 6:
Part 7:

Part 8:

Flexographic printing
Proofing processes working directly from digital data

Validation print processes working directly from digital data

This corrected version of ISO 12647-3:2013 incorporates the following corrections:

— in 4.2.8, a formatting error in the second paragraph has been corrected;

in Annex F, the word *
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‘might” has been changed to “may” in the first sentence of the first paragraph.
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Introduction

When producing a half-tone colour reproduction it is important that the colour separator and printer
have previously specified a minimum set of parameters that uniquely define the visual characteristics
and other technical properties of the planned print product. Such an agreement enables the correct

pro

For

duction of suitable separations (without recourse to “trial-and-error”).

more information on the technical background refer to SO 12647-1.

It is the purpose of this part of ISO 12647 to list and explain the minimum set of process parameters

reqTiTed To uniquely define the visual characteristics and retated technical properties of p half-tone
profuction print produced by coldset offset lithography on newsprint from a set of half-tenefseparation
data.

Itis|a further purpose of this part of ISO 12647 to list values or sets of values of the primary parameters
sperified in ISO 12647-1 and related technical properties of a half-tone newspaper print produced
from a set of half-tone colour separation data. When deemed useful, secondary parametefrs are also
recpmmended for specification.

Profisions for flexographic printing can be found in informative AnnexD.

© IS0 2013 - All rights reserved v


https://standardsiso.com/api/?name=2e084ec61eb78d4f8bf9ff89fbde881d



https://standardsiso.com/api/?name=2e084ec61eb78d4f8bf9ff89fbde881d

INTERNATIONAL STANDARD

ISO 12647-3:2013(E)

Graphic technology — Process control for the production
of half-tone colour separations, proofs and production
prints —

Part 3:

Cda

1

Thi
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Thi
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td S ; .

Scope

5 part of ISO 12647 specifies a number of process parameters and their valtes to be ap
ducing colour separations and printing forms for newspaper single er lfour-colour pr
hmeters and values are chosen in consideration of the process, covering the process stag

hration”, “making of the printing formed”, “OK print or proof” and. “pyoduction printing”.

ertisers and to make print buyers aware of the expected printed result in advance, enabl

plan accordingly. This part of ISO 12647 defines tolerances{alfowing for objective quality ¢

and

Thi

raising the competitiveness of newspapers compared:te other media.

5 part of ISO 12647 is applicable:

to coldset offset production printing on newsprint that use colour separation data;
by analogy to press printing from printing'surfaces produced by direct imaging;

to line screens and non-periodic screens, parameters given can be applied by analogy.

Alt

pri
Stal
inte

2

Thd
ind
refe

ISO

ough this International Standard.does not specify process control for flexographic print
ting systems or letterpress production printing, the production aims defined by this In

nded to be similar to that;produced by coldset offset lithography.

Normative references

following decuments, in whole or in part, are normatively referenced in this docume

5-3,"Photography and graphic technology — Density measurements — Part 3: Spectral con

plied when
nting. The
es: “colour

5 part of ISO 12647 is intended to enhance communication between printers, publishers and

ng them to
valuations

ing, digital
fernational

1dard may be applied whenthese printing technologies are used and where the printing result is

nt and are

spensable, for its application. For dated references, only the edition cited applies. F¢r undated
rences;the latest edition of the referenced document (including any amendments) appligs.

wn

litions

ISO 2846-2, Graphic technology — Colour and transparency of printing ink sets for four-colour printing —
Part 2: Coldset offset lithographic printing

ISO/TS 10128, Graphic technology — Methods of adjustment of the colour reproduction of a printing system
to match a set of characterization data

ISO 12647-1:2013, Graphic technology — Process control for the production of half-tone colour separations,
proof and production prints — Part 1: Parameters and measurement methods

[SO 12647-7, Graphic technology — Process control for the production of half-tone colour separations, proof

and

production prints — Part 7: Proofing processes working directly from digital data

ISO 13655:2009, Graphic technology — Spectral measurement and colorimetric computation for graphic
arts images

© IS0 2013 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12647-1 and the following
apply.

31

coldset offset lithography

method of offset lithographic printing (conventional or waterless) where the inks set “dry” primarily by
absorption into the print substrate

3.2

digital prgof print

digital print of high colour accuracy, useable as reliable visual colour reference for printing, and as.a |Lart
of a commeérecial agreement as defined in ISO 12647-7

4 Requjrements

4.1 General

Digital data files delivered for printing should be accompanied by a digital proof print, a press proof print,
or an OK print from a previous print run. An OK-print from a previous printtun (or a press proof), b¢ing
in conformlance with the requirements for an OK-print stipulated in4»3 and stored under approprjiate
conditions| shall be used as the reference for the OK-print.

Digital propfs using an electronic display and digital proof printsshall notbe used to gather measurenpent
values to be used as reference in this part of [SO 12647.

NOTE n-press proof prints are test prints of the data filés'on a printing press. Most proofs are digital pyfoof
prints. Howgver, for colour or content critical work sometinye’s there is a request for press proof prints using the
same setup ps the production print.

4.2 Datq files and printing forms

4.2.1 Data files

Data delivé¢red for printing shall be;inh the colour formats CMYK or three components and should be
exchanged|in PDF/X data formagsyas defined in ISO 15930 (all parts).

The intended printing condition shall be indicated in case of PDF/X data exchange. In case of POF/X
the mechahisms provided by the specified data format shall be used. In case of other data formats, a
printing cdndition description, a characterization data set, or an International Colour Consortium (]CC)
output profile shalldbe'‘communicated.

Data otheit than”€MYK shall be defined by colorimetric description using an ICC profile or other
mechanism.@An'ICC CMYK output profile should be included. The rendering intent to be used with|the

L | 1 111 . d 1
output prof1rresiTalt DT CoIIIaIcaceu.

If the characterization data or ICC output profile provided conflict with the printing conditions defined
in this part of ISO 12647 one of the methods defined in ISO/TS 10128 shall be used for data adjustment
toward the printing conditions defined in this International Standard.

Checks are recommended to ensure the conformance of the data with the requirements of the printing
standard.

4.2.2 Printing form quality

The resolution of the plate setter shall be set to a minimum frequency of 393cm-1 and should be set to a
minimum frequency of 500cm-1.

2 © IS0 2013 - All rights reserved
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The deviation of similar tone values of the data file in different areas of the printing form shall not
exceed * 1,5 tone value %.

4.2,

3 Screen frequency (periodic screens)

For all half-tone elements, the screen frequency should be between 40 cm-1 and 54 cm-1. Within the
same print product the screen ruling shall be the same for colour and black-and-white printing. If other
screen rulings are used the tone value increase shall be adjusted such that it agrees with Table 7 and

Figure 3.

NO

E1

Older Raster Image Processor (RIP) software might not he ahle to produce the requested screen angle

at t
ruli

NOTI
cent
54-
oy:

4.2

Thd
req

4.2

For
mag
The
con
the
SCrg

For
SCré

e requested screen ruling exactly. This is why with computer-generated screens, the paramg
hg and screen angle can be varied slightly.

E2 Screen frequencies are often required or given in Ipi (lines per inch). To convert-betwe
imetre and lines per inch a conversion factor of 2,54 should be used. For example the’tequiremen
given in Ipi will read as follows (rounded to commonly used integral numbers): foriall' half-tone e
en frequency should be between 100 lIpi and 140 Ipi.

4 Screen dot size (non-periodic screens)

o

screen dot size for non-periodic screens should be 40 um
lirements.

10 pm, depending orj

5 Screen angle (periodic screens)

half-tone dots without a principal axis, the nomin@al difference between the screen anglg
renta and black should be 30°, with the screen ahgle of yellow separated at 15° from anot
screen angle of the dominant colour should-be 45°. The dominant colour is defined as t

ters screen

en lines per
of 40-1 and
ements, the

substrate

s for cyan,
her colour.
he one that

fains most of the image information compared to the others. For typical newspaper

plications

a
dominant colour will be black. Refer to Figure 1 for an example of a screen angle combitfation for a

en with a principal axis and with black as the dominant colour.

half-tone dots with a principal 4xis (elliptical half-tone dot shape), the nominal differen
en angles for cyan, magenta and black should be 60°, with the screen angle of yellow at 0°

from the next screen angle. Thé'screen angle of the dominant colour should be 45° or 135°.

M: 75°

K: 135°

C:15°

‘e between
and 15° off

Y:0°

Ne—"_

Figure 1 — Example of a screen angle combination for a screen with a principal axis and with

NOTE

black as the dominant colour

others. For typical newspaper colour separations with GCR the dominant colour will be black.

© IS0 2013 - All rights reserved
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4.2.6 Dot shape and its relationship to tone value (periodic screens)

For periodic screens, elliptical half-tone dot shapes should be used. For half-tone dots with a principal
axis, the first link-up should occur no lower than at 40 % tone value (data) and the second link-up no
higher than at 60 % tone value (data).

4.2.7 Tone value sum

Unless otherwise specified, the tone value sum should not exceed 220 % and shall not exceed 240 %.
Where the maximum tone value sum approaches this limit, the tone value of black should be at least
90 %.

NOTE Any colour that is reproduced using all three chromatic process inks can be thought of as-haviphg a
neutral conjponent. This is defined by the lowest tone value and its grey balance equivalents of th€)other [two
inks. Itis possible to replace all or some of the neutral component by black ink. Under colour removal{ UCR) limits
the tone value sum by replacing chromatic colour ink with black ink in the neutral shadows.”Grey compohent
replacement (GCR) replaces chromatic colour ink with black ink in the entire colour space. GER’is recommerjded
for newspayjer colour separations because it reduces colour variations caused by poor ink tfapping, back trangfer,
set-off during the print run, and eases registration.

4.2.8 Grey reproduction and grey balance

The grey balance in printing can effectively be used for print quality control in newspaper pfrint
productior]. Since typical newsprint does not have a neutral but)a-yellowish colour, the following
calculation method of grey balance in printing should be applied fer coldset printing.

The tone values of cyan, magenta and yellow leading to a visually neutral grey should be calculated ffom
the standafd printing condition or actual printing conditieh.or the associated profiles by the following
formula describing the grey reproduction (L*a*b%) with respect to a given paper colour

(L* b ) and CMY-overprint (L* for each L* in the range from L* to

* *
paper>9Q " paper>P "~ paper cmy ) pape

* .
AT

a *Za *1 aperx|:1 - 0185X(L *paper -L *)/(L *paper -L *cmy ):|

b*=b* aperx[1—0,85><(L*pape,—L*)/(L*pape,—L*cmyﬂ

NOTE1 A single grey balancé-condition is usually not sufficient to ensure an achromatic colour for all grint
substrates gnd printing inks that'may be used with a given printing process. Therefore the grey balance has tpo be
determined|for each printifig condition separately based on a well-defined grey reproduction.

NOTE 2  The grey balance of a given printing process can be used for process calibration and process contrpl as
long as the folerances.for tone value increase and mid-tone spread as defined in Table 7 are not exceeded.

NOTE 3  The'multiplying factor of 0,85 represents a visual adaptation of 85 % to the paper white.

NOTE4  See Annex B for more information on specifying grey balance values.
4.3 Proof or production print

4.3.1 General

A printing condition for coldset offset printing shall be described by a print substrate, a colorant
description, a screening description, an ink set, and a printing sequence. In all printing conditions
described in this part of ISO 12647, the ink set shall be according to ISO 2846-2 and the printing
sequence shall be Cyan - Magenta - Yellow - Black or Black - Cyan - Magenta - Yellow. See specifications

4 © IS0 2013 - All rights reserved
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of printing conditions for typical print substrates in Table 1. See Annex E for information on additional
printing conditions.

NOTE 1

Table 1 — Printing conditions for typical print substrates

Characterization data are based on CMYK which is generally the preferred printing sequence.

Printing
condition

Screening description

Print substrate Colorant

description description Periodic screens

Non-periodic screens

(Table 2) (Table 3)

TVI Frequency TVI

Spotsize

40 cm-1

SNP to 54 cm-1

Dffset Standard newsprint 26 % 26 %

40 pm

Colg
acc

NO1
des

NO1
whi

4.3

4.3
Thd

Ad
dirg
out
pre
sim|
cold

ligital proof on an electronic display or a\digital proof print according to ISO 12647-]

plation with respect to the aim valuies defined in Table 2 ensures an easy simulation of the

rimetric characterization data, as specified in ISO 12642, contain all the data)to be §
rdance with 4.3.2.1, 4.3.2.3 and 4.3.4.1

E2 Additional printing conditions based on commonly used print substrates may follow
ribed in this and the following clauses.

E3 Table 1 does not define a paper specification but is intended to\give an indication of a 1
Ch the target colours can be reached.

2 Visual characteristics of image components

2.1 Print substrate colour

production print substrate shall conform to the't* a* b*values and tolerances specified

ctly from digital data should be used asya visual reference. Press proof printing should
using a substrate, which matches as-closely as possible all of the properties listed in Tabl
5s proofing, the requirements defined in ISO 12647-7 apply. A paper selection in the ligh

rant description and therefore the visual appearance.

pecified in

the scheme

eference on

in Table 2.

produced
be carried
b 2. For off-
t of a close
associated
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Table 2 — CIELAB coordinates, mass-per-area, gloss, and CIE whiteness for typical print

values corre

5pond to the colour coordinates of this table: L* 83,4 / a*-0,3 / b* 5.

substrates
Parameters Print substrate
Characteristic Standard newsprint
Type of surface Uncoated
Mass-per-area (informative only) g/m?
a 40 to 52 (45)
. o c . Tl 1
BrightnessfCtimformmative oty ot t0 80
Gloss (Informative only) ¢ <15
Colour d

Parameters L* a* b*
White bacKing (informative only) 85

Black backing 82 0 3

Tolerance +4 +2 +2

a,b,c Infprmative only. A bandwidth of typical values (product properties) applies.
a  Mass-pgr-area: values in brackets pertain to the respective colour coordinatés (influence of white or black backing]).
b Measur¢mentis in accordance with I1SO 2470-1, ISO brightness.
¢ Measurg¢ment is in accordance with ISO 8254-1, TAPPI method.
d  Measur¢ment is in accordance with ISO 13655-D50 illuminant, 2% observer, 45:0 or 0:45 geometry. Experts of the pgper
making indystry usually use different measuring conditions. They measure according ISO 2469: C illuminant 2 observer,
d/0° geomety, opaque pad of newsprint backing. Under ISO 2469 conditions and according ISO 5631-1 the following cojour

NOTE1 4
NOTEZ2 ]
which the t4
43.2.2 H
The gloss ¢
production
printing st
NOTE

4.3.23 I

Annex F gives more information on handling differences in paper colour.

Informatien’on gloss values is given in Table 2.

[able 2 does not define a paper,specification but is intended to give an indication of a referenc
rget colours can be reached,

rint substrate gloss

f the print substrate used for press proof printing should be a close simulation to that of
print substrate)Matching the gloss of the print substrate is also important for digital p
pulated in ISO~12647-7.

E on

the
foof

hK'set colours (colorant description)

The CIELAB colour coordinates L* a* b* of the process colour solids CMYK and the secondary colour
overprints Red (M+Y), Green (C+Y), Blue (C+M) on the OK print shall agree with the aim values specified
in Table 3 within the deviation tolerances specified in Tables 5 and 6. Table 4 specifies the aim values of
ink colours on newsprint measured on white backing and is informative only.

The variability of the process colour solids CMYK during the production runis restricted by the following
condition. For at least 68 % of the prints, the colour differences from the OK print shall not exceed the

appropriat

e variation tolerances specified in Tables 5 and 6.

At least 68 % of the print production shall follow the conditions expressed in 4.3.2.3, 4.3.4.2 and 4.3.5.

© ISO 2013 - All rights reserved
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Table 3 — CIELAB L*, a* b* aim values of ink colours on newsprint black backing measurements

(normative)
Colour L* a* b*
Unit 1 1 1
Cyan 57 =23 =27
Magenta 54 44 -1
Yellow 78 -3 58
Black 36 1 4
Cydn + yellow 53 -34 17
Cydn + magenta 41 7 22
Magenta + yellow 52 41 25
Cydn + magenta + yellow 40 0 1
Four-colour black; (K =100 %, C=52 %, M = 44 %, 34 q 2
Y =[44 %)
Thefe values are aim values for the (dry) print product delivered to the customer. Measurements should be made using M1,
in afcordance with ISO 13655-D50 illuminant, 2° observer, 45:0 or 0:45 geometry. Values for four-colour black pre based on
coldur sequence CMYK in printing.

Table 4 — CIELAB L*, a*, b* aim values of ink colours on hewsprint white backing meagurements
(informative only)

Colpur L* a* b*

Unif 1 1 1

Cydn 59 -24 27
Magenta 56 48 1

Yellow 80 -1 62

Blatk 37 1 4

Cydn + yellow 55 -34 17

Cydn + magenta 42 7 23
Magenta + yellow 54 45 26

Cydn + magenta + yellow. 40 0 0
Four-colour black; {Ky="100 %, C = 52 %, M = 44 %, 35 0 2

Y =44 %)

Thefe values aréjaim values for the (dry) print product delivered to the customer. Measurements should be made using M1,
in afcordaneewith ISO 13655-D50 illuminant, 2° observer, 45:0 or 0:45 geometry. Values for four-colour black pre based on
coldur sequenice CMYK in printing.

NO E 1 Tha nnnnnrlnwy CC!CL:.“S rcr‘ nnnnn bliua can o TEPA d Cpcnrl:ng oF caonditioncthat incliada +h h mechanics
of the press, the surface characteristics of the print substrate and the rheological and transparency properties of
the inks. Thus, conformance of the primaries C, M, Y to specifications is not sufficient for the conformance of the
secondaries to the values given in Tables 3 and 4.

NOTE 2  The values in Table 3 and Table 4 relate to printing with ink sets in accordance with ISO 2846-2; they
were derived from press runs in the field.

NOTE 3 Thedistribution of CIELAB values is not Gaussian but skewed. For reasons of consistency, the variation
tolerance is defined here as the upper limit for 68 % of the production copies. This is in analogy with a Gaussian
distribution where 68 % are within plus or minus one standard deviation from the mean.

NOTE4  Asasecondary reference, reflection densities for the process colours as measured with two different

densitometer types are provided in Annex A. In[3] andl6] a reference to a complete list of X, Y, Z and CIELAB values
of a complete ISO 12642 target is given.

© IS0 2013 - All rights reserved 7
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Figure 2 shows the CIELAB L* a* b* black backing aim values of ink colours on newsprint (SNP).

b* A
70
60
a
50 ’ \\

o AREN

b

The variation tolerance is defined as the uppér limit for 68 % of the production copies.

7 <
20 /| N
/ Y
o\ \
10 \
0 >
a<*_ B M| a*
-10
et
-20 \ e
C\—// B
-30-50 40 -30 -20 -10 O 10,20 30 40 50

Figure 2 — CIELAB L*, a*, b* aim values (bb) of ink colours on newsprint

Table 5 — CIELAB AE* tolerances for the solids of the process colour

Colour devjiation Black Cyan Magenta Yellow
Unit 1 1 1 1
Dev1at19n tplerance DE76, 5 5 5 5
normative

Varlathn t¢lerance BE76, 4 4 4 5
normative

Dev1atlor_1 tplerance DE2000, 5 3,5 3,5 3,5
informative only

Yarlatlon. tolerance DE2000, 4 2.8 2.8 3,5
informative only

NOTE Deviation and variation tolerances are defined in ISO 12647-1.

© ISO 2013 - All rights reserved
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Table 6 — CIELAB AE* tolerances for the secondary colour overprints

Colour deviation M+Y C+Y C+M
Unit 1 1 1
Deviation tolerance DE76,

. 8 8 8
normative
Variation tolerance DE76,

. 7 7 7
normative
Dev1atlop tolerance DE2000, 5.6 5.6 5.6
informative nn]y
Varjiation tolerance 49 49 £

DE2000, informative only

NOTE Deviation and variation tolerances are defined in ISO 12647-1.

4.3{3 Tone value reproduction limits

Half-tone dot patterns within the following tone value limits in the digital'data file should trgnsfer on to
the[print in a consistent and uniform manner:

3 % to 95 % for offset printing.

No gignificantimage parts should rely on tone values outside©fthe above tone value reprodudtion limits.
4.3}4 Tone value increase

4.314.1 Aim values

The tone value increase for the production run and press proof printing are specified in Table 7 and
Figiire 3 within the tolerances specified in"Table 9. The specifications for proofing shall be in accordance
with ISO 12647-7.

The values taken from the polynomial equation below shall take precedence.

The tone values for printing ferms shall be adjusted such that, for all primary colours, the[tone value
incrrease from data to paper'conforms to the curve specified in Table 7.

NOTE1 The tone value-increase from data to the printed result varies considerably depending ¢n the press
and|the printing condijtions. It is recommended to set-up a newspaper Computer-to-Plate (CTP) systerpn (RIP, plate
settpr and processofhn’such a way that the target tone value increase of Table 7 and Figure 3 can befachieved on
the printed sheet

NOTE 2  Thewalues given in Table 7 refer to densitometric measurement according to ISO 5-3 in a control strip,
with an ISQ Status E response, without polarization. For process control measurements on the wet shelet, however,
dengity'should be measured according ISO Status E using a polarization filter.

NOTE 3 When using standard InKks the measurement of 1VI using status 1 produces results that are close to
those produced when using Status E measurements.
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Table 7 — Tone value increase measured on production prints

Values in percent

Reference tone value (data) Tone value increase
0 0
5 6,0
10 11,1
20 19,0
30 239
40 26,2
50 26,0
60 23,8
70 19,8
80 14,3
90 7,6
95 39
100 0,0
Key
X referfenee tone value in percent
Y tone value increase in percent

26 % curve

Figure 3 — Tone value increase curve according to Table 7
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For process calibration and control purposes, it is sometimes necessary to calculate the tone value or
tone value increase on a print for additional tone values. For this a fourth order polynomial function
describing the curves in Figure 3 is given as follows:

TVI(x):100*(a*x4+b*x3+c*x2 +d*x)

where
TVI is the tone value increase as a percentage value;
oD, a arTe tie coet fICients of the potyomiat;
X is the tone value normalized between 0 and 1; x = TV/100;
TV is the tone value in % ranging from 0 to 100.

Theg polynomial coefficients are given in Table 8.

Table 8 — Polynomial coefficients for tone value incredse curve in Figure 3
Unit: 1

Tone‘value increase

Polynomial coefficient
26 % curve

a 0,0049
b 0,4793
c -1,7688
d 1,2847

4.3/4.2 Tone value and mid-tone spread tolerances

The deviation of the tone value increase and mid-tone spread of an OK print from the spgcified aim
valges shall not exceed the deviation tolerances specified in Table 9.

For|production printing, the/TVI differences between a production copy and the aim valugs shall not
exceed the pertinent variation tolerances specified in Table 9.

Thg mid-tone spread{variation of tone values between all colours) shall not exceed the valules listed in

Tabje 9.

For|production'printing, for at least 68 % of the prints, the TVI differences between a produyction copy
and the QK print shall not exceed the pertinent variation tolerances specified in Table 9. The mid-tone
spread‘(variation of tone values between chromatic colours) of at least 68 % of producti¢gn printing
sanjples shall not exceed the values listed in Table 9.

At least 68 % of the print production shall follow the conditions expressed in 4.3.2.3, 4.3.4.2 and 4.3.5.

© IS0 2013 - All rights reserved 11
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Table 9 — Tone value increase tolerances and maximum mid-tone spread for OK print and
production printing

Values in percent

Deviation tolerance Variation tolerance
Tone value (data) of control patch
OK print Production print
<30 4 4
30to 60 5 5
> 60 4 4
Maximum mid-tone spread 6 6

An ISO 12647-3 conforming print run shall conform to the requirements of a productionf print |n a
way that for a minimum of 68 % out of randomly selected individual print samples spread across|the
productior] run all normative criteria are fulfilled.

NOTE1  The number of print samples will depend on the print run length to be specified elsewhere.

NOTE 2  The values in Table 9 refer to measurements on a control strip with a scpeentuling to be the sante as
the subject.

NOTE 3  Rercentage tolerances are calculated by subtracting the aim valuefrom the measured value.

4.3.5 Tolerance for image positioning

The colour| register shall not exceed 0,20 mm as largest deviation (hypotenuse) between two colgurs
measured In lateral and circumferential direction.

At least 68(% of the print production shall follow the egnditions expressed in 4.3.2.3, 4.3.4.2 and 4.3.5.

NOTE Juitable tools for colour register measus€ment are, for example, the Vernier scale or electrpnic
measuremept equipment

5 Test methods

Refer to ISP 12647-1 test methodsand note the following additional requirements.

5.1 Computation of CIELAB colour coordinates and CIELAB colour differences

Both colouf and density.measurements shall be made in conformance with ISO 13655 and ISO 5-3.[The
computati¢n of CIELAB€olour coordinates and CIELAB colour differences shall be made in conformgnce
with ISO 12647-1 anid)ISO 13655. The densitometry measurement shall be according to ISO 5-3, with an
[SO Status [E or T response, with or without polarization.

5.2 Control strip

On each printa control strip conforming to ISO 12647-1:2013, 5.2, may be used. Additional control strips,
usually placed within printing direction, may be used. For evaluation of colour accuracy and monitoring
of the degree to which the solid colour aims and TVI aims are achieved, one of the methods described in
Annex C should be used.
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Annex A
(informative)

Densities of ink set colours

For the correct reproduction of images, the CIE L*a*b*values of the inks on the print substrate are

impe

O PO e T e T o O O T T t O T T T e Tt O O T T o Tr - o O te I oo T T

Reflection density values are valid only for a specificcombination ofink and print substrate.Th
thefindividual determination of specific reflection densities for the used combination 6f print]

—

pr

It substrate.

The following reflection densities of the process colour solids on newsprint gn“black backi
approximation:

a)

b)

[SO Status E, relative density, polarized:

ink colours: Cyan D = 0,90; Magenta D = 0,90; Yellow D =@©,90; Black D = 1,10;
substrate: D = 0,0.

ISO Status T, absolute density, unpolarized:

ink colours: Cyan D = 0,88; Magenta D = 0,89; Yellow D = 0,85; Black D = 1,05;
substrate: Cyan D = 0,23; Magenta D = 0,24; Yellow D = 0,27; Black D = 0,22.

isrequires
ing ink and

1g Serve as
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Annex B
(informative)

Grey reproduction and grey balance

From the grey balance curve, it is possible to calculate grey balance and grey reproductlon val
for procesg—es : -

characterization data sets can be found on the ICC web51te Www. color org. The f11e contains X, Y, %
L¥% a* b*vajues for an ISO 12642 target with 928 (IFRA26S.txt) or 1485 patches (IFRA26L.txt)(With
aid of the characterization data sets the grey balance conditions are accessible.

Older versions of this part of ISO 12647 provide two practical definitions for grey: a celaur having
same a* anyd b* CIELAB values as the print substrate and a colour having the same'a/ and b* CIE]
values as alhalf-tone tint of similar L* value printed with black ink. The second definition is particul
useful in tHe mid-tone and shadow, whereas the first is best applied to highlightfones. So it seems us
to define ajmixture of both or something similar for a single grey definition.

The propoged grey definition in 4.2.8, a colour having a*and b* CIELAB yalues ranging from paper w
a*and b*tq@ less chromatic values for darker grey, is a good compromise hetween an easy implementa
and a morg¢ complex colour appearance matching method. For any 4* between the paper white and
lowest achlievable neutral L* for a three-component grey, it is pessible to calculate a* and b* val

ues
the
and
the

the
LAB
hrly
pful

hite
fion
the
Lies.
nce

Figure B.1 [llustrates the grey axis reference and measured grey-colours in comparison to the referg
colour valyes.
90 r
O &——
80 7 1
N
70457 2
Nt~ @ 3
L* 50 |
ci 4
40 - |
[ 5
30
20
10
8-6-4-202 406 8
b*
Key
1 paper
2 light grey, here within the tolerance
3 medium grey, here outside the tolerance
4 shadow, here within the tolerance
5 Gmax achieved with maximum tone value sum

Figure B.1 — Example grey axis reference
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Figure B.2 shows the calculated a* and b* values using the formulas in 4.2.8 along with paper value
from Table 2 and CMY overprint value from Table 3. The reference grey balance is taken to be a linearly
proportional distribution of the CIELAB chroma values (a* and b*) relative to the change in the L* value
over the range determined through measurement of the two end points: the unprinted paper and the
three colour overprint.

100
20

80 /
ro -
T

a*. A

%

60
L* 50

40 | 7
30
20
10

0

S5 4 -3 -2 -1 0 1423 4 5
a*/b*

Figure B.2 — Example grey reproduction curve for a* and b*

From a fully characterized printing process, it i§ possible to calculate the corresponding gifey balance
valyes. The grey balance curve for a typical reference printing process with periodic screens gn standard
newsprint is shown in Figure B.3.
100

90 |~

80

70

60

CMY [%] 50
40

30

20

10

10090 80 Z0 80 5040 30 20 10 Q0
L*
———Cyan ===--- Magenta Yellow

Figure B.3 — Example grey balance curve

Tolerance values for grey reproduction can be calculated from a characterized printing process based
on the tone value increase tolerances and maximum mid-tone spread for proof and production printing
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by introducing a chroma difference AC), between the desired grey reproduction chroma (a *1,b%1) and
the measured chroma (a*,,b*5) of a grey balance control patch:

12
AC), *Z[(a*1 —a%p)?+(b* —b*z)z}

Table B.1 — Grey balance evaluation chart and grey reproduction values

Grey balance
Colour Paper Cightgrey Medtum Shadow Darkgrey Gmax GCMY]
Unit % % % % % % %
C - 10,0 30,0 50,0 75,0 87,0 100
M - 6,5 21,1 38,6 64,0 76,6 100
Y - 6,9 21,4 389 62,9 764 100

Grey reproduction values (black backing)

Unit 1 1 1 1 1 1 1
L* 82 75,2 62,5 52,7 44,4 42,1 39,6
a* 0 0 0 0 0 0 -0,2
b* 3 2,8 2,0 1,3 0,4 0,1 -0,1

Grey reproduction values (white backing)

Unit 1 1 1 1 1 1 1
L* 85 779 64,7 54,4 45,6 43,1 40,4
a* 1 0,8 0,6 0,4 0,3 0,2 0,1
b* 5 4,6 34 2,4 1,2 0,8 0,4

Chroma tolerances
Unit - 1 1 1 1 1 -
ACh - 3,4 3,4 2,4 1,5 1,5 -

It should be noted that the data of Table B.1, including the tolerance values for highlight, mid-tone, pnd
shadow, arg valid for thesStandard coldset printing process on standard newsprint only and may differ
for other pfint substrates-or printing processes.

For other printing.conditions as described in this part of ISO 12647, it is recommended to creat¢ an
individual |charagterization data set. From this data set grey balance and grey reproduction data pnd
special control'aids as well as profiles for colour separation can be derived. Printing on newsprint with
different paperwhites need slightly madified grey reproduction values This modification can be done
with the linear scaling method as described in ISO 13655:2009, A.4.

NOTE1 GCMY (Grey 100/100/100) is a virtual value, taken from the ICC-profile and is only used as an operator
when using the grey balance calculation formula as described in 4.2.8

NOTE 2  The characterization dataset “IFRA26” is an example of a data set that characterizes the typical coldset
offset newspaper printing process on standard newsprint using standard newsinks. The characterization data
set “IFRA26” has been generated by averaging measured data from more than 200 test print runs on production
presses from international sources. Generic ICC newspaper printing profiles that have been created on the basis
of “IFRA26” data have proven over years to be robust and well suited to optimize full colour newspaper printing.
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Annex C
(informative)

Process control targets
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C.4 Use of image-based image content

Mos
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file
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bar:rners in the various sections of the printed piece.

orTrY ASA T v o -

fying the conformance of a newspaper press run to aim reference printing. corlditions or
Facterization data presents a unique problem. Typical newspaper printing is web bdsed apd the final
Huct is delivered sheeted but untrimmed. This usually eliminates the use of control bars that are

imed off during final production that is typical of most printing. This annex offers seve
can be, and have been, used successfully to monitor the printing charagetéristics either
rectly for the purpose of process control and/or process verification. This listing is not
this subject is one of continued study within the newspaper printing industry. The vari
discussed in C.2 to C.5.

Traditional control strips

pme markets traditional control strips can and are printed either in the gutter or on a loy
e pages. Where this is considered acceptable, this is.the ideal solution. Many target var
lable from industry groups and they can be creatéd locally depending on the geometryj
red. Most have as a minimum the three chromatic solids and a black solid as well as mid

Use of an ad-type test element

possible to print test elements:that are either incorporated into advertisements o
ertisements that include the key eléements needed to monitor the printing characteristicy
fy process control. These canbe printed on selected sheets that verify the performance o
ting stations. One variation'of this is the incorporation of colour solids and tints as part of

t advertising/atid image areas will have areas of near neutral three-colour overprints an
ear solids ef individual colours. While these must be selected on a publication and vel
 can provide effective monitoring of the printing performance. Comparison of the values
and the' colorimetric data of the characterization data being used as the printing aim a
iations to be determined along with potential sources of these deviations.

ral options
directly or
exhaustive

dus options

ver edge of
iations are
needed or
tones.

" resemble
needed to
individual

the section

d/or solids
sion basis,
in the data
low colour

C.5

Printing test pages

It is always possible, but costly and less desirable, to print a test element using plates made using the
standard plate making setup used for production work. These test pages can be printed before or after
the production press run and can carry far more test elements that any other procedure. However, in
addition to the added cost (paper, production time, etc.) there is the added need to correlate this test
printing to the production printing to allow the results of the test sheets to be extrapolated to apply to

the

production work.
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Annex D

(informative)

Flexographic newspaper printing

D.1 General

This part gf ISO 12647 has historically been developed for one printing condition, namely coldset oilfset

printing.

D.2 Tong value reproduction limits

Half-tone dot patterns within the following tone value limits in the digital datatile should transfer o

the print in} a consistent and uniform manner:

5 % to 90 % for flexo printing.

owever newspaper is printed not only by means of coldset offset but also by flexograj
printing. Since the revision of ISO 12647-6 does not provide process control provisions for flexogra
the followihg information provides recommendations for selected criteria and can be used as guida

bhic
bhy,
nce.

n to

No significantimage parts should rely on tone values outside of the:above tone value reproduction linpits.

D.3 Scré¢en frequency (periodic screens)

For flexogrnaphic newspaper printing the typical screen frequency is between 38 cm-1 and 48 cm-1.

D.4 Printing conditions

A printing fondition for flexographic printing should be communicated by a print substrate descripf
a colorant [description, a screening description, an ink set and a printing sequence. A typical pring

condition if shown in Table D.1. Th€ TVI curve labelled “26 %" is defined in Table 7.

Table D.1= Printing conditions for typical print substrates

ion,
ng

—n

Screening description

- Prihtsubstrate Colorant
Printing . s . o o
. description description Periodic screens Non-periodic screefs
condition (Table 2) (Table 3)
T T TVI Frequency TVI Spotsiz¢
Flexographic 38 em-1

newspapgr Standard newsprint SNP 26 % o A9 el 26 % 40 um

printing
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