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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
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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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 first edition (ISO 12647-4:2005), which has been technid
'h the following changes:

n of film based requirements;

s in proof requirements;

s in printing conditions;

s in the colouration 6f the primary and secondary solids;
1 clean up.

consists of.thefollowing parts, under the general title Graphic technology — Process con
Juction of half-tone colour separations, proof and production prints:
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Offset lithographic processes

Coldset offset lithography on newsprint

Publication gravure printing

Screen printing

Flexographic printing

Proofing processes working directly from digital data

Validation print processes working directly from digital data
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Introduction

This part of ISO 12647 lists values or sets of values of the primary process parameters specified in
ISO 12647-1 and related technical properties of a gravure publication print. Where deemed useful,
secondary parameters are also specified.

The

purposes of this part of [ISO 12647 are:

— to list and explain the minimum set of primary process parameters required to uniquely define
the visual characteristics and related technical properties of a half-tone proof or production print
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nts. This fact needs to be communicated toall;parties concerned.

produced from digitat data;
to give the definitions for the general terms necessary for process control;
to describe the measurement methods and the requirements for reporting the résults.

purpose of a proof print is to simulate the visual characteristics of the firiished print
ely as possible. In order to visually simulate particular print, off-press proofing proce
1ire values for solid tone coloration and tone value increase which, are different fro
printing process they are meant to simulate. This is caused by differences in phenomg
s, light scatter (within the print substrate or the colorant), métamerism, and transpai
brences are likely for those off-press proofing processes in which the print substrate, thd
the technology for applying them are significantly differénffrom gravure publication |}
h cases, the user or the supplier should ensure that appropriate corrections are specifig
blem area is the matching of a digital off-press proof to.a double-sided print on a less-th
weight printing paper as used in publication gravure printing. If it is deemed necessary
ity reasons, to proof with colour managementcprofiles based on measurements with
king rather than black backing, there will be anunavoidable difference between proofand

product as
sses might
m those of
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ency. Such
colorants,
printing. In
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, for image
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Graphic technology — Process control for the production
of half-tone colour separations, proof and production
prints —

Part 4:

Py

Thi
cold
pro
pro

Thi

Itis
tot

2
Thd
ind
refq

ISO
bea

ISO
Exp|

ISO
and|

biication gravure printing

directly, to half-tone and continuous tone proofing processes that predict the colourime
of gravure printing, and

by analogy, to process-colour gravure package printing.

not directly applicable to the specifics of the transformations necessary to relate digital
he data used to create the cylinder engraving data and/or the proofing process.

Normative references

following documents, in#hole or in part, are normatively referenced in this docume

8254-1, Paper andboard — Measurement of specular gloss — Part 1: 75 degree gloss with a
m, TAPPI method

12642-2, Graphic technology — Input data for characterization of 4-colour process printin
unded data set

12647-1, Graphic technology — Process control for the production of half-tone colour separd

Scope

5 part of ISO 12647 specifies a number of process parameters and their valugs to be appljed to four-
ur publication gravure printing. The parameters and values are chosewin view of the complete
ress covering the process stages “colour separation”, “making ef\the printing forrme”, “proof
duction”, and “production printing”.

5 part of ISO 12647 is applicable,

directly, to publication gravure printing, including magazines, catalogues,and commercial materials,

fric results

input data

nt and are

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

%)

converging

g — Part 2:

tions, proof

praduction prints — Part 1: Parameters and measurement methods

ISO 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

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

[SO 15930-4, Graphic technology — Prepress digital data exchange using PDF — Part 4: Complete exchange
of CMYK and spot colour printing data using PDF 1.4 (PDE/X-1a)

IS0 15930-6, Graphic technology — Prepress digital data exchange using PDF — Part 6: Complete exchange

ofp

©IS

rinting data suitable for colour-managed workflows using PDF 1.4 (PDF/X-3)
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ISO 15930-7, Graphic technology — Prepress digital data exchange using PDF — Part 7: Complete exchange
of printing data (PDF/X-4) and partial exchange of printing data with external profile reference (PDE/X-4p)
using PDF 1.6

3 Term

s and definitions

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

apply.

31

improved
paper with
content up

3.2
engraving
P

reciprocal

P=(ax

where
a is

b is

3.3

solid colour

printed ar
engraving

4 Requ

4.1 Gen

4.2 and 4.3
defines the
transformg
and/or the
this part of

The substn

mewsprint

, compared to ordinary newsprint, a higher smoothness, a higher brightness, andra‘f
to 20 %

pitch

pf average cell spacing on a gravure cylinder, evaluated from the following formula:

b)—1/2

the distance between the same points on two adjacentgells in the printing direction;

the distance between adjacent circumferential tracks of the engraving stylus.

ba that corresponds to the maximumi céll volume identified for the combination of grayv
pbarameters

irements

bral

b are based on _the ‘assumption that input for gravure printing comprises digital data
data tone yalues (equivalent to the tone values in offset processes). The specifics of]
itions necessary to relate these data to the data used to create the cylinder engraving ¢
proofing process are the responsibility of the organization involved and are not specifie
ISO 12647.

ller

ure

that
the
[ata
d in

this

ate)categories of gravure printing, identified by the paper principally used, defined for

part of ISO

For Gamut

NOTE

12647/, are as 1ollows:

Type 1

substrate category S1 (coated paper of 70 g/mZ2 or greater);
substrate category S2 (lightweight coated paper);

substrate category S3 (“combined LWC paper and SC paper”);

CRPC 5 of ANSI.

substrate category S4 (super-calendered paper);

substrate category S5 (improved or enhanced newsprint);
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Gamut Type 2

substrate category S1 (LWC plus, improved lightweight coated paper);
substrate category S2 (LWC standard, standard lightweight coated paper);
substrate category S3 (SC plus, improved super-calendered paper);
substrate category S4 (SC standard, standard super-calendered paper);

substrate category S5 (News plus, improved newsprint).

le these substrate categories of gravure printing are identified in terms of the paper
[, they can be used on any stock for which the printer is capable of achieving the colours {

ere appropriate, the applicable clauses of ISO 12647-1 are referenced for the\definition
measurement conditions.

and 4.3 are arranged according to the order set out in ISO 12647-1; they also depend o
eral principles, the definition of the data, the measurement conditiens/and the reporting

he absence of any other agreements between the print provider and printer, dat
publication gravure printing in North America shall be prepared for and proofed b

responsibility of the gravure printer to match the appearance defined by CRPC 5 to the s
he publisher. CRPC 5 is compatible with printing condition S3, Gamut Type 1.

Data file and printing forme

1 Datafiles

tal data files supplied for printing shéuld conform to the latest edition of ISO 15930-4, IS
ISO 15930-7 or to ISO 12639.

lied data files conforming ¢o 1SO 15930-4, ISO 15930-6, and ISO 15930-7 shall also
tification of the intended-ptinting condition. Where the intended printing condition ig
dition included in the registry of characterizations maintained by the ICC, as described i

na
in

ICC
cha
dat
der

All
rast

e
crltlded in the ICCregistry, characterization data specified using the target defined in ISO 12¢

used in the ICC registry can be used as the identification. If the intended printing cond

Facterization~data should also be included in all cases. In any situations where the rende
h, when printéd, is intended to be other than colourimetric (as specified in ICC.1) an ICC ou
ved from the appropriate characterization data shall be included.

fontintious tone raster data (CT) shall be at a resolution that equals or exceeds 120 cm-1.
et-data (LW) are provided, they shall be at a resolution of three to six times that of the

principally
pecified in

of the data

n it for the
style.

h intended
ased upon
, it shall be
atisfaction

0 15930-6,

include an
a printing
h [CC.1, the
ition is not
42-2,0oran

output profile dérived from it, shall be included. An ICC output profile derived from the dppropriate

ring of the
put profile

fline work
Continuous

ton

cdata. If textis provided as CT data ttshoutd be anti-attased:

A proof print can accompany digital data and where provided, it shall conform to the indicated printing

con

4.2.

dition.

2 Off-press proof from digital data

The off-press proofis a simulation of the intended gravure printing condition. Itis produced directly from
the data used to prepare the separations. Off-press hardcopy proofing shall be accomplished according
to ISO 12647-7. The control patches provided shall, as a minimum, simulate the following patches:

a)

©IS

solid primary and secondary colours (including black);

02014 - All rights reserved


https://standardsiso.com/api/?name=c22e44b11089440ce90ed12850af7d8f

ISO 12647-4:2014(E)

b) atleast one half-tone control patch of each of the primary colours (including black) with tone values

between 40 % and 70 %; the tone values used shall be the same for each colour;

c) atertiary colour control patch composed of 100 % each of the primary colours (or with magenta and

yellow reduced to better approximate a grey);

d) atleastone tertiary colour patch composed of the same tone values as defined in b) (or with magenta
and yellow reduced to better approximate a grey).

4.2.3 Engraving pitch

For four-cdlour work, the ranges of engraving pitch shall be

a) 54 cmflto 70 cm-1 for yellow,

b) 60 cmf! to 80 cm-1 for cyan and for magenta, and

c) 60 cmtlto 100 cm-1 for black.

4.2.4 Impge size tolerance

See 4.3.4.

4.2.5 Tone value sum

Unless otherwise specified, the maximum tone value sum shalkbe <340 %.

NOTE Ymaller values can be used but this applies to a lesser’éxtent to uncoated papers.

4.2.6 Grey reproduction and grey balance

A single gifey balance condition is usually not sufficient to ensure an achromatic colour for all pfrint
substrates|and printing inks that can be used with a given printing process. Therefore the grey balg
has to be determined for each printing condition separately based on a well-defined grey reproduct
See Annex|B for detailed information.

4.3 On-press proof and production print

4.3.1 Geheral

To define the appearance.of a print or proof, it is necessary, as a minimum, to specify the gloss
colourimetric characteristics of the substrate and inks used for printing when the inks are printed at

appropria

concerntration. These characteristics are defined in 4.3.2 to 4.3.5. A typical print substy

such as LWC paper and SC paper, has commonly used characteristics. This does not imply that of
substrates|aré\not suitable for this application or cannot be used to reach the specified colour gar
Table 1 prqvides a survey of the typical print substrates (Gamut Type 1, Gamut Type 2).

nce
ion.

and
the
ate,
her
nut.

Table 1 — Standard printing conditions for typical print substrates (survey)

Print Colorant Print Colorant

Printing Description Printing Description
g Substrate g Substrate

Conditions Description (Substrate Conditions Description (Substrate
Gamut Type 1 (sce Tagle 2) Coordinates, | Gamut Type 2 (see Tagle 2) Coordinates,
— see Table A.1) _ see Table A.2)
PC1 Gamut 1 PS1 Gamut 1 CD1 Gamut 1 PC1 Gamut 2 PS1 Gamut 2 CD1 Gamut 2
PC2 Gamut 1 PS2 Gamut 1 CD2 Gamut 1 PC2 Gamut 2 PS2 Gamut 2 CD2 Gamut 2
PC3 Gamut 1 PS3 Gamut 1 CD3 Gamut 1 PC3 Gamut 2 PS3 Gamut 2 CD3 Gamut 2

© ISO 2014 - All rights reserved
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Table 1 (continued)

Print Colorant Print Colorant

Printing Description Printing Description
g Substrate g Substrate

Conditions Description (Substrate Conditions Description (Substrate
Gamut Type 1 (see Tagle 2) Coordinates, | Gamut Type 2 (see Tagle 2) Coordinates,
— see Table A.1) = see Table A.2)
PC4 Gamut 1 PS4 Gamut 1 CD4 Gamut 1 PC4 Gamut 2 PS4 Gamut 2 CD4 Gamut 2
PC5 Gamut 1 PS5 Gamut 1 CD5 Gamut 1 PC5 Gamut 2 PS5 Gamut 2 CD5 Gamut 2

NOTE Colourimetric characterization Hafn, as cpnr‘ifinr] inthis cfnnr]nrﬂ’ contain allthe datatg be Specified

in agcordance with 4.3.2.1, 4.3.2.3, 4.3.3, and 4.3.5.

4.3{2 Visual characteristics of image components

4.3)2.1 Print substrate colour

The print substrate used for proofing should be identical to that of the production printing. If this is not
pospible, the properties of the print substrate shall be a close match te that of the producti¢n in terms
of dolour, gloss, type of surface (coated, uncoated, super-calenderedjyeftc.) and mass per arfea. Table 2
proyides aim values for colour as well as other attributes for the substrate categories mentigned in 4.1.

NOTE

4.3{2.2 Print substrate gloss

All values in Table 2 except for the a* and b* values of thé.suibstrate are informative only.

The gloss of the print substrate used for proofing should be a close match to that of the prodyction print
subptrate. If this is not possible, press proofing shall carried out on the closest simulation selected from
thelsubstrate categories listed in 4.1.

Thble 2 — CIELAB coordinates, gloss, roughness, and tolerances for the substrate categories

Substrate category LB a*a pra Glossc Roughnessd | Mass per area
Gamut Type 1 um o /m2
S1:fcoated 91(88) 0 (0) -3(-3) 65 09 80
S2:[lightweight coated (LWC)*.{ 90 (87) 1(0) 3(2) 55 1,1 51
S3:[Combined LWC-SCA 90 (87) 0(-1 3(2) — — —
S4:Jsuper-calendered(SC) 89 (86) 0(-1) 4(3) 45 1,5 52
S5:fimproved newsprint 84 (83) 0(-1) 4(3) <10 3,5 50
Tol¢rances — +2 +2 +10 — —
Substrate category L¥ab aa pa Gloss¢ Roughnessd | Mass per area
Gamut Type 2 pum o /m?2
S1: EWephes{Hehtweisht 94 (93) 7 (0) CD 3 09 70
coat.) ’
svze:i;’l‘iigig‘dard (light- 90 ©87) | 1(0) 3 (1) 55 11 48
S3: SC plus (super-calendered) | 91 (89) 1(0) 2 (0) 50 1,5 52

of white backing.

only.

b The L* is informative only, values are representing a minimum.

¢ Measurement in accordance with ISO 8254-1, TAPPI method, informative only.

a  Measurement in accordance with ISO 13655 (MO0): D50 illuminant, 2° observer, 0/45 or 45/0 geometry, white backing.
Values for black backing measurement are in brackets, informative. Gamut Type 2 substrates: substrate backing (sb) instead

d  Measurement in accordance with ISO 8791-4, Parker Print-surf, clamping pressure 980 kPa, soft backing, informative

© IS0 2014 - All rights reserved
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Table 2 (continued)

Substrate category L¥ab aa p¥a Gloss¢ Roughnessd | Mass per area
Gamut Type 1 pum g/m?
S4:SC standard (super- e
calend)) 89 (86) 1(-1) 5(3) 45 1,5 52
S5: News plus (improved NP) | 89 (86) 0(-1) 4(2) <10 3,5 55
Tolerances — +2 +2 +10 — —

a  Measurement in accordance with ISO 13655 (MO0): D50 illuminant, 2° observer, 0/45 or 45/0 geometry, white backing.
Values for black backing measurementare in brackets. informative. Gamut Type 2 substrates: substrate backing (sb) instead

of white backing.

only.

b The L* i informative only, values are representing a minimum.

¢ Measur¢ment in accordance with ISO 8254-1, TAPPI method, informative only.

d  Measur¢ment in accordance with ISO 8791-4, Parker Print-surf, clamping pressure 980 kPa, soft backing, informdtive

4.3.2.3 Inkset colours

For proof and production printing, the aim value set shall be selected either from the Gamut Type 1 set
or the Gamjut Type 2 set. Both sets are specified in Annex A for four substfate categories, see Tables{A.1
and A.2 anfl Figures A.1 and A.2.

Forthedigital proofprint,the CIELABA E;b deviation ofthe primatyrcoloursolids from the corresponding

colours of the chosen set, defined by Tables A.1 or A.2 shall not exceed 4.

For the OK|print, the CIELAB AE;b deviation of the primary colours from the corresponding colouys of
the chosen|set, defined by Tables A.1 or A.2 shall not exceed 5.

NOTE1 Iff the tolerances of the primary colours of the proof and those of the production prints are bging

exploited infopposite directions, the maximum A E;b between them shall not exceed 5.

For the production run, the variability of the primary colour solids is restricted by the following
condition. For at least 68 % of the production prints, the colour differences from the OK sheet shalllnot

exceed, angl should not exceed one half of, the appropriate variation tolerance specified in Table 3.

NOTE 2  The distribution of A E;b values is not Gaussian but skewed. For reasons of consistency, the varidtion

tolerance is|defined here as the-upper limit for 68 % of the production copies. This is in analogy with a Gauskian
distributior] where 68 % ar€ within plus or minus one standard deviation of the mean.

Tqble 3 —<CIELABAE ;b variation tolerances for the solids of the process colours

Unit: 1
Black Cyan Magenta Yellow
Variation tolerance CIELAB AEab 3,5 3,5b 3,5b 4,5b
Variation tolerance CIELAB AEooa 3,5 2,5b 2,5b 3,2b

a  Tolerance values for DE2000 are given for information only.

b The magnitude of the hue difference shall not exceed CIE AH 3.

4.3.2.4 Inksetgloss

The gloss of solid tone colours can be specified if deemed necessary.

NOTE

The gloss of the shadow parts of an image increases with increasing tone value sum.

© ISO 2014 - All rights reserved
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The specular gloss of the print substrate or ink set single print solid areas shall be measured with light
incident at 75° (15° from the plane of the print substrate) and measured at 75°. The instrument used
shall conform to ISO 8254-1. Report values in percent, quoting ISO 8254-1 as the method.

4.3.

3 Tone value reproduction limits

Tone values within the tone value limits in the digital data file from =3 % to <95 % shall be printable in a
consistent and uniform manner. No significant image parts shall rely on tone values outside of the above
tone value reproduction limits.

4.3

Thd
0,2
pri

—

4.3

Bot
inte
dat

values of the densitometric tone value increase are given in Tablé 4 for the benefit of print 1

con

NO']
offs
“ton

4 lolerance 1or image positioning

maximum deviation between the image centres of any two printed colours shall notbe

5 Tone value increase

nded printing condition. The tone value increases of both prints, ealculated from the co
h using the method described in ISO 12647-1, shall be within 2)% of the profile data. I

frol.

E Due to the properties of the gravure printing pragess, there is no “tone value increase (']
bt printing processes. However, similar colour reproduction curves (gradation curves) are in
e value increase (TVI)” model is applicable.

Table 4 — Typical\tene value increase values
(informative only)

Unit: %
Tone value Tone value increase
25 13
40 17
50 18
70 15
75 13
80 11

arger than

mm and the image size deviation between any two printed colours due to cylinder making and
nting shall not exceed 0,2 mm.

h proof print and production print shall work with the same coleur management pro;‘ile for the

ourimetric
hformative
un process

['VI)” like in
ise and the
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Annex A
(informative)

Gamut types

A.1 General

Due to differing requirements in some geographical areas, two different gamut types have-evolyed,
based on tyo different ink sets:

— Gamut|{Type 1, see Table A.1 and Figure A.1;

— Gamuf|Type 2, see Table A.2 and Figure A.2.

NOTE Lamut Type 1 and Gamut Type 2 are achievable with ink sets specified in 1SQ.2846-3.[1]

In A.2, no flensity values are specified. Such values can be very valuablefer process control during a
print run, Wwhere the densitometer, the ink and the print substrate remain the same, see ISO 12647-1.
However, ih a general situation, density values do not define a colour‘to the required degree. Following
ISO 1264741, the production press operator should first achieve thé& correct colour of the solids on|the
press, then|read the densities with the densitometer from the OK print. These densities can then be ysed
as aim valyes for process control during the production run.

A.2 Gamut type 1

Table A.1 — CIELAB coordinates of printsubstrate, solid colours for Gamut Type 1

Unit: 1
Print substratea
Gamut Type 1 ; _ _
Coated LWC Combined LWC SC Improve_d neys
SCA print
Col Coordinatesd Coordinatesd Coordinatesd Coordinatesd Coordinategd
olour
L* | a* b* L* | a* | b* L* | a* b* L* a* | b* L* | a* h*
Printing condition 2
Gamut Type 1
S1a S2a S3a S4a S5a

Coordinates b Coordinates b Coordinates b Coordinates b Coordinates|b

Colou L* a* b* L* a* b* L* a* b* L* a* b* L* a* h*

WB| 12 0 0 13 0 0 17 0 1 16 1 1 22 1 2

Black
BB 12 0 0 13 0 0 17 0 1 16 1 1 22 1 2

NOTE 1 The secondary colours red, green, blue might vary depending on conditions that include the printing sequence,
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 this table is not sufficient for the conformance of the secondary colours to this table.

NOTE 2 WB: white backing values (normative); BB: black backing values (informative only).

a  Substrate categories according to 4.1 and Table 2.

b Measurements to ISO 13655, (M0) with D50 illuminant, 2° observer, 0/45 or 45/0 geometry. Lower row values are
measured over black. Upper row: measurement over white (C* < 3,0; L* > 92,0).

¢ Printing sequence: yellow, magenta, cyan; these values are informative only.

d  I* a* and b* coordinates (BB and WB values) for print substrates, see Table 2.
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Table A.1 (continued)

Print substratea
Gamut Type 1 ; . .
yp Coated LWC Combined LWC sc Improvgd news
SCA print
Col Coordinatesd Coordinatesd Coordinatesd Coordinatesd Coordinatesd
olour
L* | a* b* L* | a* | b* L* a* b* L* a* | b* L* a* b*
Printing condition 2
Gamut Type 1
S1a S2a S3a S4a S5a
Coordmares o Coordmares o CoordImares o CooTrdImates v Cogrdinates b
Colour
L* a* b* L* a* b* L* | a* b* L* a* b* x| a* b*
C WB | 47 -32 | -53 47 -30 -50 54 | =32 | -41 46 -26 -39 49 [|-23 | -34
yan
BB | 45 -31 | -51 45 -30 -49 52 | =31 | -41 46 -26 -40 48 ||-23 | -34
WB| 46 72 3 46 71 3 48 70 2 46 63 1 47 59 1
Magenta
BB 44 70 3 44 67 2 47 67 0 46 62 0 46 58 0
WB| 87 -2 92 86 -2 90 85 -3 86 80 -3 70 79 -3 60
Yellow
BB 84 -2 89 83 -4 87 82 -3 82 80 -4 70 78 -4 59
Red WB| 46 74 55 45 70 52 46 69 49 44 59 41 46 53 36
edc
BB | 44 72 53 43 66 50 44 66 46 44 58 41 45 52 35
( WB| 41 -67 28 42 -65 27 48 (=60 30 38 -50 19 46 |[|-43 17
hreen¢
BB | 40 | -64 27 40 -63 26 46%17-59 28 38 -50 19 45 |(|-43 16
- WB| 14 20 -42 15 19 -39 22 17 -39 16 16 -34 27 13 -29
uec
BB 14 19 -40 15 18 -38 21 17 -39 16 16 -34 27 12 -29
Ovlerprintc | WB | 12 0 0 14 0 0 17 2 0 15 0 -1 15 0 -1
Y+M+C BB 12 0 0 14 0 0 17 2 0 15 0 -1 15 0 -1

NOTE 1 The secondary colours red, green, blue'might vary depending on conditions that include the printihg sequence,
the [surface characteristics of the print substrate, and the rheological and transparency properties of thg inks. Thus,
conformance of the primaries C, M, Y to thistable is not sufficient for the conformance of the secondary colours|to this table.

NOTE 2 WB: white backing values (nexrmative); BB: black backing values (informative only).
a  [Substrate categories according+o 4.1 and Table 2.

b [Measurements to ISO 18655, (M0) with D50 illuminant, 2° observer, 0/45 or 45/0 geometry. Lower roy values are
medsured over black. Uppértow: measurement over white (C* < 3,0; L* > 92,0).

¢ |Printing sequence:yellow, magenta, cyan; these values are informative only.

d |L* a* and b* coordinates (BB and WB values) for print substrates, see Table 2.
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NOTE Yee Table A.1 for values of a*and b*.

Figure¢ A.1 — Gamut Type\1: CIELAB coordinates of solid colours (CMY, RGB) in Table A.1
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A.3 Gamut Type 2

1ISO 12647-4:2014(E)

Table A.2 — CIELAB coordinates of print substrate, solid colours for Gamut Type 2

Unit: 1
Print substrate
Gamut Type 2
LWC plus LWC standard SC plus SC standard News plus
Coordinatesd Coordinatesd Coordinatesd Coordinatesd Coordinatesd
Colour I I I I I I I I I
L* 1 a | b* L* | a” | b* L* [ a" | b” L* | a” | b* L*]]a* | b*
Printing condition 2
Gamut Type 2
S1a S2a S3a S4a S5a
Coordinates b Coordinates b Coordinatesb Coordinatesb Coofdinatesb
Colour L* a* b* L* a* b* L* a* b* L* at b* L* a* b*
WB| 17 1 1 18 1 2 18 1 1 18 1 1 28 0 1
Black
BB | 16 1 1 17 1 2 18 1 1 18 1 1 27 0 1
c WB| 48 -25 | -47 | 48 -28 | -41 47 -27 | -40 47 =27 | -40 | 48 -19 -33
yan
BB | 47 | -25 | -47 | 46 | -27 | -41 | 46 | -26 | #41 45 | -26 | -40 | 46 ||-19 | -34
WB| 47 72 -8 46 68 -4 46 66 -5 46 66 -5 50 60 -3
Magenta
BB | 46 71 -8 44 65 -5 45 64 -6 44 64 -6 48 58 -4
WB| 83 7 93 82 93 81 6 90 81 90 81 9 84
Yellow
BB | 82 7 92 79 6 89 79 87 79 6 86 78 9 81
Red WB| 45 69 52 44 66 50 44 64 47 44 64 47 48 61 38
edc
BB | 44 68 51 42 63 47 43 62 45 42 62 45 46 59 36
) WB| 41 | -48 | 31 40 | -464 31 40 | -44 | 28 40 | -44| 28 39 | |-32 20
kreenc
BB | 41 -47 31 39 =45 29 39 | -43 27 38 | -42 27 37 -31 18
- WB| 18 20 | -48 19 16 | -43 20 14 -41 20 14 -41 26 7 -35
uec
BB | 18 20 | -48\ 18 15 | -42 19 13 | -41 19 13 | -40 | 25 7 -34
WB| 14 -2 2 15 -1 2 15 -4 1 15 -4 1 23 -3 -2
Overprintec
BB | 14 ~3 2 14 -1 2 15 -4 1 15 -3 1 22 -3 -3
NOTE 1 The secondary eolours red, green, blue might vary depending on conditions that include the printipg sequence,
the |surface characteristics of the print substrate, and the rheological and transparency properties of thg inks. Thus,
conformance of the primaries C, M, Y to this table is not sufficient for the conformance of the secondary colours|to this table.
NOTE 2 WB: white-backing/substrate backing values (normative); BB: black backing values (informative only).
a  |Substrate.categories according to 4.1 and Table 2.
b |Measuréments to ISO 13655, (M0) with D50 illuminant, 2° observer, 0/45 or 45/0 geometry. Lower royw values are
medsuced over black. Upper row: measurement over white (self-backing).

¢ Printing sequence: yellow, magenta, cyan; these values are informative only.

d  L* a* and b* coordinates (BB and WB values) for print substrates see Table 2.
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Figure

A.2 — Gamut Type 2: CIELAB coordinates of solid colours (CMY, RGB) in Table A.2
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Annex B
(informative)

Grey reproduction and grey balance

The specification of a grey balance condition might be necessary if the aim values for the tone-value
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[iles that are based on a given printing condition and its characterization data set ac
12642 -2, the grey balance conditions are accessible. A single grey balance condition is
icient to ensure an achromatic colour for all print substrates and printing inks that ard
n printing condition. In addition, it usually depends on the particular black camposition

the other side, given a well characterized printing process based on well-defined aim va
ration of the solids, it can be useful to evaluate the grey balance of this'process. There
ven condition of a grey reproduction might be necessary.

ier versions of this International Standard provide two practical‘definitions for grey: a co
same a* and b* CIELAB values as the print substrate and a colour having the same a* and
es as a half-tone tint of similar L* value printed with blackink. The second definition is p
ul in the mid-tone and shadow, whereas the first is best applied to highlight tones. So it se

t of the commonly used papers (substrates) in grayire publication printing contain very
Is of optical brightener agents (OBA). This fact results in yellowish CIELAB values of the
n using the colourimetry established for ngn-fluorescent samples while the visual apy
Ily neutral for an observer. As a result, for\substrates without any OBA, ISO 13655 MO ¢
for substrates, like Gamut 1 S1, ISO 13655 M1 should be used.

tone values of cyan, magenta, and(yellow that lead to a visually neutral grey might be

wing formula describing the grey reproduction (L* a* b*) with respect to a given p4

a* =a*paper X[l—O,SSX(L*paper —L*)/(L*paper _L*Cmy ):|

b* :b*paper X[1—0,85X(L*paper _L*)/(L*paper _L*Cmy ):|

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

aper, @ *paper, D*paper) and EMY-overprint (L*cmy) for each L* in the range from L*paper to If*

mnagement
cording to
1sually not
used for a
used.

ues for the
fore a well

our having
b* CIELAB
articularly
ems useful

small or no
aper white
earance is
an be used

calculated
iles by the
per colour

cmy-

(B.1)

(B.2)

hite a* and

proposed grey definition, a colour having a*and b* CIELAB values ranging from paper w

tp less chromatic values for darker grey, is a good compromise between an easy implemeim

tation and

amore complex colour appearance matching method. For any L* between the paper white and the lowest
achievable neutral L* for a three-component grey, it is possible to calculate a* and b* values. Figure B.1

sho

©IS

ws the calculated a* and b* values from a typical print substrate with a* = 1 and b* =3
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