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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 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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s drawn to the possibility that some of the elements of this document may be the subjeq
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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.
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An-up towards an updated and stringent structure of the multi-part standard.
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Parameters and measurement methods
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Introduction

When producing a colour reproduction, it is important that the people responsible for colour separation,
proofing and printing operations have previously agreed on 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 production of suitable colour separated data (without recourse to “trial-
and-error”) and subsequent production of proof prints from these data. The purpose of digital proof
prints or press proof prints is to simulate the visual characteristics of the finished print product as closely
as p0551ble It should be further noticed that this Internatlonal Standard provides alms for printing
onstraints.

¢ the purpose of this part of ISO 12647 to list and explain the minimum set of prima
hmeters required for process control to uniquely define the visual characteristics 4

ry process
nd related

datory while the remainder are optional. However, in this{part of ISO 12647, all para
gted equally.

Prifnary process parameters are defined here as having.a-direct bearing on the visual chai
of the image. They depend on the pertinent printing process but typically comprise printing
press, ink, the print substrate and the screening. These parameters constitute a printing con
defined in the pertinent parts of this Internationdl®Standard. Such a printing condition is chz
by means of associated colorimetric and/or densitometric process control aims. This is usually
by theans of defined solid colorations (to be pamed here colorant descriptions) and tone respo

A printing condition is therefore understood to refer to a set of primary process paramets
resyilting colorimetric and/or densitometric characterization.

Sub
ind
pri}ting process. In case of bffset printing typical influencing factors are speed, printing

ordinate, formerly secondary, parameters are defined as those which may influence

blankets, and fountain-solution types. Depending on the given combination of materials ar
setyp, a press adjustment (also known as process calibration) might be necessary to 3
colarimetric and/or densitometric process control aims of the printing condition of inter
typlcally accomplished using one-dimensional curve adjustments.

er parts of

i¢ processes

t. Given an

, 150 12647-7

br, at a less

becified as
Imeters are

acteristics
b sequence,
lition to be
jracterized
facilitated
nse curves.

rs and the

the image

rectly by changing the valueés of primary parameters. They are highly dependent on the relevant

additives,
d machine
chieve the
pst. This is

Eve
and
var
par

h understandard conditions, i.e. a suitable data preparation that accounts for the differe
weaknesses of the individual printing conditions and areproducible printing process that
ations both w1th1n arun and between runs, itis practlcally not possible to h1t a given set

strengths
as minimal
of primary
press, ink

or substrate are generally unaV01dable and have to be accepted by the prmt buyer On the other hand,
for global data exchange and colour separation purposes, an elaborate colorimetric characterization
of every printing condition is required. Such data can be extracted from one or more prints that were
produced under carefully and tightly controlled (nearly laboratory) conditions followed by mathematical
correction procedures that are specifically designed to compensate for the differences remaining, i.e.
zero tolerance toward given aim values. Such a fully characterized printing condition is suitable to
evaluate and examine the colour gamut and should not be confused with the colorant description that
only comprises colorimetric definitions of the solids (typically CMYK; MY, CY, CM and CMY).

By facilitating modern methods of electronic data manipulation it is possible, as described, to establish
characterization data sets that fully reflect the aim values of a given set of primary process parameters.
This allows both process control aims for printing operations (to be connected with a general printing
condition) as well as colorimetric aims for digital proofing processes in the prepress arenato be in concert.
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Given a fully characterized printing condition and a definition of the achromatic perception (see 3.11) it
is possible to extract the exact grey condition, namely the colorimetric values needed (under specified
viewing conditions). Such a grey condition (not to be confused with the grey balance that represents the
needed tone values for cyan, magenta and yellow in order to achieve a neutral grey) might be used both
for process calibration and monitoring the printing process.

The general principles of this International Standard can be easily extended to printing conditions
not defined in ISO 12647, e.g. printing with high pigmented inks or the usage of substrates not fully
addressed by the relevant parts of ISO 12647.

In order to facilitate communication between prepress, print buyer and printer, it is recommended to use a
press prooior digital print compliant to ISO 12647-7 (“Contract proof”) or ISO 12647-8 (“Validation pxift”).
The proof print reliably shows the quality of the prepress work and serves as the colour referencefot]the
production[run and, if necessary, may be used in case of a dispute between the print buyer andprinter

vi © ISO 2013 - All rights reserved
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Graphic technology — Process control for the production of
half-tone colour separations, proof and production prints —

Part 1:
Parameters and measurement methods

Thi
req
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2
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ISO

ISO
refl

ISO

3
For
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So-d

3.1

Scope

1ired touniquely specify the visual characteristics and related technical propésties of proce
duction prints and process-independent simulations of fully characterized‘printing cond

Normative references

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

rences, the latest edition of the referenced document (irfeluding any amendments) applig
5-3, Photography and graphic technology — Density measurements — Part 3: Spectral con

5-4, Photography and graphic technology — Density measurements — Part 4: Geometric co
bction density

13655, Graphic technology — Spectral meagsurement and colorimetric computation for graphic

Terms and definitions

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

E For quantities, the/préferred unit is given together with the definition. By definition, th
alled dimensionless quantities is 1.

achromatic colour

per

Not
coldg

ceived colour<devoid of hue, in the perceptual sense

b 1 to enfry: The colour names white, grey and black are commonly used or, for transmitt
urles§sand neutral.

Not

5 part of ISO 12647 defines and explains the minimum set of primary process.control parameters

ss-specific
tions.

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated

S.
litions

hditions for

arts images

b unit of the

ing objects,

p 2-to entry: In printing practice, achromatic colours can be produced either by a single black

nk or three

chromatic (and one achromatic) inks suitably balanced.

[SOURCE: CIE 17.4, 845-02-26]

3.2

axis of a screen
one of the two directions in which the half-tone pattern shows the highest number of image elements,
such as dots or lines, per unit length

3.3
chr

omatic colour

perceived colour possessing hue, in the perceptual sense

Note 1 to entry: The process inks cyan, magenta and yellow are the chromatic colour inks.
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[SOURCE: CIE 17.4, 845-02-27]

3.4

CIEDE2000 colour difference
CIEDE2000 total colour difference AEOO as defined in ISO 13655

3.5
CIELAB ch

romaticness difference

difference ACy between two colour stimuli of approximately the same lightness projected onto a constant
lightness plane in the CIELAB colour space

Note 1 to er‘try: This is calculated the same way as AEc stipulated in ISO 12646.

3.6

CIELAB collour difference

CIE 1976 L
difference
them in L¥,

‘a*b* colour difference
between two colour stimuli defined as the Euclidean distance between the points represen
a*, b* space

Note 1 to enftry: The unitis 1.

[SOURCE:
3.7

[IE 17.4, 845-03-55]

CIELAB colour space

CIE 1976 L
three-dimg
coordinate

[SOURCE:
3.8

‘a*b* colour space
nsional, approximately uniform colour space produced by plotting L*, a* b* in rectang
S

[IE 17.4, 845-03-56]

control patch

area produ

Note 1 to ¢
condition of
second-dow

3.9
control st}
one or two

3.10
digital pr¢
digital pro

ced for control or measurement purposes

ntry: Important control patches’are doubling/slur patches for the assessment of the true ro
ink trap control patches, a rélative measure for the average amount of colorant per unit area o
n colorant layer that is deposited on to the first down colorant layer.

-ip
-dimensional artay of control patches used for characterization and proof control

of print
pf praduced as a reflection copy on a proofing substrate

Note 1 to entry? It usually serves as the reference in dispute, as the colour reference for the production print

[ing

1lar

ling
the

and

as an indicafor of the image quality of the content data; also kKnown as Contract Proot.

3.11

grey balance
set of tone values of the data set that appears as an achromatic colour under specified viewing conditions
if printed under specified printing conditions

Note 1 to entry: There are three practical definitions for grey: “a colour having the same CIELAB a* and b* values
as the print substrate”, “a colour that has the same CIELAB a* and b* values as a half-tone tint of similar L* value
printed with black ink” and a functional (linear or nonlinear) combination of both.

© ISO 2013 - All rights reserved
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3.12

grey reproduction
set of colorimetric values of the print that appears as an achromatic colour under specified viewing
conditions if printed under specified printing conditions to be used for process control

Note 1 to entry: The printing of composed greys facilitating a fully characterized printing condition, by means
of practically identical tone response curves, might result in slightly achromatic appearance. For process control
means a slightly different set of tone values of the print than in the characterization data set might be necessary
to achieve a neutral reproduction for the specific printing condition.

3.13

ICC
con
intd
req

Not
all d

Not
colo

[SO

3.14
ICC
set

31
ima
orie

Colour TMMamagement

munication, by means of an ICC profile, of the associated data, required forpun
rpretation of colour content data and application of colour data conversions using thig
1ired, to produce the intended reproductions

e 1 to entry: Text, line art, graphics, and pictorial images, in raster or vector form dan‘all contain
f which can be colour managed.

ur data conversions for these devices.
JRCE: 1SO 15076-1, modified]

&
profile
bf colorimetric transforms prepared in accordance with ISO 15076

D
|ge orientation
ntation of text and images, designated right¢reading if text appears as it is intended to

imalges are in the orientation intended for viewing by the end user and wrong-reading for th

3.1¢

mid
S

diff]
defi

D
|-tone spread

brence between maximum and minimum deviations of tone values (print) for chromatid
ned by the equation

S = max[(Ac=Aco),(Ahi=Amo),(Ay—-Ayo)] = min[(Ac=Aco),(Am=Amo),(Ay-Ayo)]

hmbiguous
profile, as

colour data

e 2 to entry: Colour management considers the characteristics of input and output devices in dletermining

e read and
P opposite

plates and

where
Ac isithe measured tone value of the cyan process colour image;
Aco is the specified tone value of the cyan process colour image;
A is the measured tone value of the magenta process colour image;
Amo is the specified tone value of the magenta process colour image;
Ay is the measured tone value of the yellow process colour image;
Ayo is the specified tone value of the yellow process colour image.
EXAMPLE1  FormeasuredvaluesAc=22,Any17 and Ay = 20 and specified values A¢o = 20, Ao = 20 and Ay = 18):

EXAMPLE2 S =max[(22-20),(17-20),(20-18)] - min[(22-20),(17-20),(20-18)] = 2-(-3) = 5

© IS0 2013 - All rights reserved
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3.17

non-periodic half-tone screen

half-tone screen without a regular half-tone dot pattern; typically known as ‘stochastic’ or ‘frequency
modulated’ screening

Note 1 to entry: The usage of different screenings within a print job is known as cross modulated screening (XM).

3.18

OK print

OK sheet

production print (during production printing) singled out as the reference for the remaining production run

3.19
OK print tplerance
permissible difference between the OK print (3.18) and the values defined by the reference printingcondifion

Note 1 to enftry: The OK print tolerance is often termed as a deviation tolerance.

3.20
press proof print
print prodIced by press printing (production or conventional proof press) whase purpose is to show|the
results of the colour separation process in a way that closely simulates the results on a production pfess

Note 1 to erltry: It usually serves as the reference in dispute, as the colour réference for the production printland
as an indicafor of the image quality of the content data; also known as Cortract Proof or wet proofs. But it is mhore
and more rgplaced by digital proof prints.

3.21
principal axis
axis of a sgreen that coincides with the direction of tlie longest diameter of an oblong-shaped [e.g.
elliptical or diamond-shaped) half-tone dot

Note 1 to enftry: Circular and square shaped half-tone dets do not have a principal axis.

3.22
print substrate
material b¢aring the printed image

3.23
printing cpndition
set of prinjary process paratreters which describe the conditions associated with a specific prirnted
output, asgociated with colorimetric and/or densitometric aim values

Note 1 to er]try: Such pagameters usually include (as a minimum) printing process, print substrate, printing|ink,
screening ajnd printifig) sequence. The aim values typically comprise the colorant description and tone vplue
increase aims.

Note 2 to entrys Fo
relationship-bé
colorimetric values.

a |V d d d d a aand

r the purposes of colour management, a printing condition is fully characterized by giving the

Note 3 to entry: Based on a given set of characterization data according to NOTE 2, and a definition of achromatic
perception, a grey condition might be extracted.

3.24

printing forme

physical medium whose surface is prepared such that some parts transfer printing ink whereas
other parts do not

3.25
process colours
(four-colour printing) cyan, magenta, yellow, black

4 © IS0 2013 - All rights reserved
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3.26
production print tolerance
permissible difference between the OK print (3.18) and a specified upper limit of selected production copies

Note 1 to entry: Production print tolerance is often termed as a variation tolerance.
Note 2 to entry: Variation tolerance is calculated by standard deviation.
Note 3 to entry: The number of samples to be taken should be defined in the relevant parts of this multipart standard.

3.27

ref ronco diraction
rFenee-airectioh

(impge) horizontal direction as viewed by the end user

3.28
spectral reflectance factor
R)
ratip of the reflected flux to the absolute reference reflected flux under the same geomgtrical and
speftral conditions of measurement, as a function of wavelength

Note 1 to entry: The unitis 1.

3.29
reflection densitometer
insrument which measures reflectance factor density (3.30)

3.3p
reflection density

reflectance factor density
D
loggrithm to base ten of the reciprocal of the spéctral reflectance factor (3.28)

Notg 1 to entry: This definition for reflection dersity is taken from ISO 5-4.
Note 2 to entry: This definition for refleetion factor density is taken from CIE 17.4.
Note¢ 3 to entry: The unitis 1.

3.31
relative density
denisity from which the&density of a substrate such as the unprinted print substrate, has beensubtracted

Note 1 to entry: The unit is 1.

3.32
sampling dperture size
dimensions' of the surface area of a specimen that contributes to the measurement, goverjned by the
des|gn of the instrument

3.33

screen angle

angle (for oblong-shaped half-tone dots) which the principal axis of the screen makes with the reference
direction (3.27), or the smallest angle (for circular and square dot shapes) which an axis of the screen
makes with the reference direction

Note 1 to entry: Screen angle is expressed in units of degrees.

3.34

screen frequency

screen ruling

number of image elements, such as dots or lines, per unit of length in the direction of screen angle

Note 1 to entry: Screen frequency or screen ruling is expressed in units of reciprocal centimetres or inches.

© IS0 2013 - All rights reserved 5
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3.35

screen width
reciprocal of screen ruling (3.34)

Note 1 to en

3.36

try: Screen width is expressed in units of micrometres and also known as period.

surface finishing
process by which a print is either covered by varnish (lacquer) or laminated with a transparent
polymeric film

3.37
tone value
A

(data) pro
specificati

4=100

where
Vp is
Vo is

V1oo is

llortional printing value encoded in a data file and interpreted as defined in the file for

n

=

the integer value of the pixel;

Vp -V
Vioo =70

the integer value corresponding to a tone value of 0 %;

the integer value corresponding to a tone value of 100 %.

ry: Tone value is expressed in units of percent.

Note 1 to er[
Note 2 to enfry: Most files store these data as 8-bit integey values, i.e. 0 to 255. The tone value of a pixel is typi

computed fj

3.38
tone valug
A

(colorimet
appears to

for cyan:

for magent

for yellow:

om the equation.

mat

ally

[ic) value encoded in a,characterization data set or as a percentage of the surface, which

be covered by primagy (ot single) colorant calculated from the equation

A=1OOX(X0—Xt)/X0 _XS)
a and black: A=100x(Yy —Y;)/Yy - Y5)

A=100X(ZO_Zt)/ZO_ZS)

where

Xo, Yo, Zo
th Yt' Zt

XSI Ys, ZS

are the CIE XYZ tristimulus values of the unprinted print substrate;
are the CIE XYZ tristimulus values of the half-tone;

are the CIE XYZ tristimulus values of the solid.

Note 1 to entry: The largest differences between the colorimetrical and the densitometrical tone values occur in Cyan.

© ISO 2013 - All rights reserved
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3.39

tone value

A

(printing) percentage of the surface which appears to be covered by colorant of a primary colorant (if light
scattering in the print substrate and other optical phenomena are ignored), calculated from the equation

_10-(Pt=Do)
1-10(Ps=Do)
where
Do is the reflectance factor density of the unprinted print substrate, or the non-printing parts of
the printing forme;
Ds is the reflectance factor density of the solid;
D¢ is the reflectance factor density of the half-tone.

Note 1 to entry: Formerly also known as apparent, equivalent or total dot area,“Dot area” is a depredated term.
Notg 2 to entry: The synonym dot area can be applied only to half-tones produced by dot patterns.
Notg¢ 3 to entry: This definition can be used to provide an approximatienjof the tone value on certain prirfting formes.

Not¢ 4 to entry: Tone values can be designated when other modes than MO, stipulated in ISO 13655, pre used for
megsuring the pertinent densities.

Note 5 to entry: There are other definitions or modifications such as ISO/TS 10128, especially for Cy4n.

3.4
tong value increase
AA
difference between a tone value (printifig) measured on a printed sheet and the tone value (glata) in the
digital data file that corresponds to(the same point in an image

EXAMPLE The tone value (printing) of the control strip patch on the printis 55 % that on the dafa are 40 %.
The|tone value increase is 15 %!

Note 1 to entry: Tone valu€ ihcrease is expressed in units of percent.
Note 2 to entry: The synonym dot gain may be applied only to half-tones produced by dot patterns.
Note 3 to entry: Fermerly known as dot gain. “Dot gain” is a deprecated term.

3.41
tong value'sum
at algiven image location, the sum of the tone value (data) of the used colours

Note 1 to entry: Tone value sum is expressed in percent.

Note 2 to entry: Formerly known as the total dot area (TDA) or total area coverage (TAC). “Dot area” and “area
coverage” are deprecated terms.

Note 3 to entry: Beside special marks such as for registration tone value sum should normally be restricted
(especially for large areas of high tone value sum).

3.42

validation print

print produced directly from digital data early in the production chain, meeting the requirements of
ISO 12647-8 representative of the concept for the final product

Note 1 to entry: A validation print can have reduced accuracy compared to a contract proof.

© IS0 2013 - All rights reserved 7
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4 Requirements

4.1 General

The following subclauses provide a number of properties and primary parameters that uniquely
define the visual characteristics and other technical properties of a print product. Where appropriate,
measurement methods and specific values are provided.

Documents and/or images to be printed should be accompanied by a proof print (digital proof print or
press proof pr1nt) unless there is agreement to the contrary by all partles concerned When present the
digital prop nce
printing cdndition) as deflned in ISO 12647-7.

The usage pnd implementation of a control strip to be placed on any print shall be defined.

4.2 Datq files and printing formes

4.2.1 Data delivery

Data files should be delivered as PDF/X data files as defined in ISO 15930 or<TIFF/IT data files as defined

in ISO 126B9. Where TIFF/IT data files are used colour information shalllbe included using tag 34675
or tag 34029.
NOTE1 EDF/X requires that the intended printing condition be .ndicated. Where the intended printing

condition is
the name uj
intended pr
If the data {
another me
when conve

included in the registry of characterizations maintained by the ICC, and the digital data are CMYK,
ed in the ICC registry may be used for identification igslieu of including an ICC output profile. If the
nting condition is not included in said registry, PDF/Xrequires that an ICC output profile be inclufded.
re other than CMYK, the data are required to be.defined colorimetric using an ICC input profile or
Chanism and an ICC CMYK output profile is required to be included; the rendering intent to be wsed
rting each of these elements with the output profile is required to be communicated.

fine
and

NOTE 2  In cases where the data delivered is nottPDF/X additional information may be necessary to de
the intendegl printing condition clearly. In such _cases a PDF/X document or an agreed equivalent is created
agreed between the printer and print buyer.

4.2.2 Printing forme quality

In order to|permit the reproduction of maximum number of tone value steps, the resolution of the image

setter or p

4.2.3 Sc;lleen frequency(periodic screens)

For perio

specified i
printing fo
set shall bg

ate setter should be-sét accordingly.

ic screefis)for every set of printing forme, the screen frequency (screen ruling) shal
h reciprocal centimetres, cm-1. If the set includes more than one screen frequency,
'méshall be specified individually or the exception to the screen frequency specified for

be

dach

the

réported explicitly.

4.2.4 Screen dot size (non-periodic screens)

For four-colour work, the screen dot size for non-periodic screening shall be specified by a minimum
spotsize in pm.

NOTE

The screen dot size is also known as the writing dot size.

4.2.5 Screen angle (periodic screens)

For every colour, the screen angle shall be specified. The measurement method shall be as specified in
5.3; the reporting should be as specified in A.1.
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4.2.6 Dot shape and its relationship to tone value (periodic screens)

The mid-tone dot shape (e.g. circular, square, and elliptical) should be specified and, in the case of screens
with a principal axis, the tone values (data) should be specified where the half-tone dots show the first
and second link-ups. The reporting should be as specified in A.2.

4.2.7 Tone value sum

The highest permitted tone value sum and the corresponding minimum size (area restriction) of all
elements shall be specified. Where useful, the tone value of the black process colour image should be

spe cified cnpqrafp]y

4.2{8 Grey reproduction and grey balance

Theg CIELAB values needed to achieve a neutral grey (for a given printing and viewing condit{on) as well
as the resulting cyan, magenta and yellow tone values (data) might need to bejdefined. If nfecessary, a
caldulation method should be provided.

4.3| Proof or production print

4.3]1 General

Colgur-characterization data obtained by printing and measuring the basic data set of ISO 12442 contain
all ¢f the information to be specified. They can be used todefine a printing condition usuallyf facilitated
by g print substrate, a colorant description, a printing s€quence and a screening description.

Reduirements for contract proofs and validation prints are defined in ISO 12647-7 and 140 12647-8
whille the production prints are defined in the remaining parts.

4.3{2 Visual characteristics of image components

4.3]2.1 Print substrate colour

For|the unprinted print substrate;the CIELAB colour coordinates (L* a*, b*) of the relevant spbstrate or
subftrate categories and, if necessary, CIELAB colour difference tolerances ( AE, ) shall be gpecified as
defjned in ISO 13655.

In any cases print.'substrates contain optical brightening agents (OBA). In order to mipimize the
sysfematic errorsdntroduced by the interaction of substrate fluorescence and variations in the spectral
power distribution'of the measurement device and the sample illumination, the measuremerjt condition
for measuring the unprinted print substrate and the potential impact of the associated solid coloration
shall be specified.

If useftil, a maximum limit of the OBA concentration should be specified by using delta D65 |Brightness
according to ISQ 15397

NOTE The colour values of the colorant description are among others subject to the amount of optical
brighteners in the print substrate. Hence two print substrates with identical colour values (to be measured with
ISO 13655-M2) but different OBA amounts result in different colour values of the colorant description when
measured with ISO 13655-M0/M1.

4.3.2.2 Print substrate gloss

The gloss of the unprinted print substrate and a tolerance should be given for information. Where the
print is to be surface-finished, the gloss of the surface-finished, but unprinted, print substrate as well
as potential changes on the data preparation or other required adjustments should be specified. The
reporting should be as specified in A.5.
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4.3.2.3 Ink set colours (colorant description)

The CIELAB colour coordinates L* a* b* and tolerances for colour-difference between OK print and
production print shall be specified by means of the four process colours on the intended print substrate.
Specifying the printing ink only by stating the conformance to the pertinent part of ISO 2846 shall not
replace this requirement.

In addition, the colour coordinates of the overprints (in the printing sequence used) of cyan + magenta,
cyan + yellow, magenta + yellow shall be specified. Where the print is to be surface-finished, the L* a*

b*values of the surface-finished print product should be specified as well.

For a bette

3 two-

4 thre

1 four-

The measu

Though de
densitome
densities s
measurem

43.24 I

The gloss @
reporting S

4.3.3 Toj

For every
and consis
carrying in

4.3.4 Toj

The aim v4
shall be re
production

Where the
product sh

In addition

- definition of Ink set colours, the following eight additional colours should be specified:
colour overprints: black with cyan, magenta, yellow (C-K, M-K, Y-K);
-colour overprints of process colours (C-M-Y, M-Y-K, C-M-K, C-Y-K);

colour overprint of all process colours (C-M-Y-K).

rement method shall be made as specified in 5.1; the reporting shall bemade as specified in

nsity values may be practical, it should be recognized that there might be cases w}
ric and colorimetric matching to a specification lead to differentbesults. Therefore, reflec
hould be given only as additional information togetheriith colorimetric data. Den
bnt should be carried out using a black backing in accordanee with ISO 5-4.

hk set gloss

f solid tone colours may be specified. The measurement method should be as specified in
hould be as specified in A.5.

e value reproduction limits

brocess colour, the lowest tone valu€ in the data that transfers onto the print in a unifi
Lent manner shall be specified. hikewise, the highest tone value (printing) that is usefu
hage information shall be spécified. The reporting should be as specified in A.2.

e value increase and spread

lues and tolerancesfor the tone value increase and spread shall be specified. If necessal
ported if separatétolerances for the OK print (also known as deviation tolerances) and
run (also known as variation tolerances) are needed.

buld bé&specified as well.

A.6.
ere
[ion
Sity

5.4,

Drm
for

y it
the

print is€o)be surface-finished, the tone value increase values of the surface-finished pjrint

ied.

therequired position of the control strip and means of statistical evaluation should be specif

NOTE

A colorimetric assessment of the spread might be preferred over a densitometric one if the chosen

primary and secondary parameters don’t correspond to typical overprint behaviour. This might also be the case
for practically identical tone response curves.

4.3.5 Tolerance for image positioning

The maximum deviation between the image centres of any two process-colour images shall be specified
inmicrometres or millimetres, ifnecessary relative to the formatand mass per area of the printsubstrate.

NOTE Traditionally, the tolerance for image positioning was related to the screen width used for the images
to be printed. However, in view of the proliferation of half-tone screen types, print substrates and formats, a single
reference might not be adequate.
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4.3.6 Conformance

In order to report conformance of a printed productaccording to this International Standard the relevant
parts of ISO 12647 should define:

— provisions for the necessary control patches (as part of the control strip) and their position on the
printing forme;

— provisions for the colour and density measurements by means of a statistical evaluation;

— asummary of all necessary requirements by means of a suitable reporting protocol.

5 |Measurement methods

5.1 Computation of CIELAB colour coordinates and CIELAB colour differences

The colour measurements shall be made as specified in ISO 13655. The density measurethents shall
be made as specified in ISO 5-3 and ISO 5-4. The measurement mode (M0, M1, M2 or M3) and the used
backing (white or black) shall be specified.

Theg computation of CIELAB colour coordinates shall be made as spegified in ISO 13655.

From two sets of colour coordinates (L1* ai* b1*) and (L2*<az*, bz*), the CIELAB colour fifferences
shall be calculated as detailed in ISO 13655 using CIEDE2000 or CIELAB 1976 colour difference. For
achfomatic colours the CIELAB chromaticness difference should be used.

NOTE When defining tolerance limits by stipulating.@’normative (e.g. CIELAB 1976) and additionally an
informative (e.g. CIEDE2000) metric the user has to be cautious since there are occasions where bath formulae
are hot consistent.

5.2| Control strip

There are a number of variables thatimust be controlled in order to produce predictablq results in
colqur reproduction. For a given substrate the most important process variables are the colours of solid
patghes of the individual process.inks, their overprints, slur/doubling and tone value (datd). For grey
reproduction control grey balance patches will be useful.

NOTE For print setup and-process calibration purposes special process dependent test elements for doubling,
slur] registration and tonevalue reproduction limits (tone values (data) of 1 %, 2 %, 3 % and 97 %, 98(%, 99 % for
the primaries) could beniseful.

The control eletnents of the control strip(s), identified in the list below, shall be positiojhed where
appjropriate and shall be labelled with the nominal tone values (data):

a) [soliditones of the primaries CMYK and their secondaries MY, CY, CM, CMY;

b) [highlight-, mid- and shadow tones of the chromatic and achromatic colours CMYK;

c) three-colouroverprints of process colours reflecting a typical grey balance for one to three lightness
values (shadow-, mid- and light-tones);

d) substrate colour;

e) doubling/slur patches, single-colour and overprint patches for the process colour solids, namely K,
C, M, Y, (C+M), (C+Y), (M+Y) and (C+M+Y);

f) spot colour and it tone values, if present.

The minimum patch size shall notbe less than 3 x 3 mm unless a measurement technique is used thatreliably
demonstrates a correlation facilitating smaller measurement spots. All elements shall be clearly identified.
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The screen ruling of the control strip need not be identical to those of the subject. In cases where different
screens will be used within one printing forme the screen ruling of the control strip should be identical
to those reflecting the most important image areas.

5.3 Scre

en angles of prints

Identify a tone value patch of a primary colour and orient it as viewed by the end user. Determine the
principal axis of the screen. As shown in Figure 1, with an anticlockwise-ascending scale protractor,
measure the smallest positive angle between the principal axis and the horizontal reference direction
(3 o'clock direction). If there is no principal axis: of the two axes, use that which produces the smallest

angle. The

NOTE It is recognized that both clockwise measurements from the vertical axis of the forme and cour

clockwise 1
absence of
values for a

Key
prin
screg
refer]
Figui
5.4 Glos

Measure the specular gloss of the print substrate or a solid printed area of a process ink with 1

incident at
in questior

1 1 .1 1
dlUC IICd5Urcu 15 it SCI eIl dllg1Ic.

heasurements from the horizontal of the forme have been used for defining screen angles. Inl
h generally accepted method, the present angle definition was selected because it yields iden
1 films, irrespective of film generation, and for all printing formes and prints.

2

Oc

ipal axis
n angle
lence direction

'e 1 — Measurement of Screen angles: Angle definition for right-reading material

S

an angle appropriate to the gloss level of the print substrate of the particular printing pro

ter-
the
fical

ght
Fess

. Details.of the appropriate measurement methods shall be as specified in the relevant part
of ISO 12647.

12
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Apparent ink trap

From a solid overprint and the single colour prints of the first down and second down inks, set the
densitometer to the colour channel (spectral product) which gives the highest value for the second down

ink

and determine I, from the Preucil formula:

Ip=(D13—Dq)/ D,

where
Ip. is the densitometry ink trap:
D12 is the density of the overprint alone, measured in second down ink’s channel;
D1 is the density of the first down ink printed alone, measured in second down ink’s chanr
Dy is the density of the second down ink printed alone, measured in second down ink’s ch3
NOTE1 The apparent trap percentage obtained using the Preucil formula’s not an absolute me

amd

seqiience. Even if the amounts of ink transferred were identical in_both cases the apparent trap ¥

bec
fron
diff

NOT

examination of the overprint and image analysis techniques can provide additional information on h

lay
NO1

progluction run.

NOT
are
shoi

5.6
Set

Det
con

5.7

use of variations in the opacity of the inks but more importantly the choice of colour channel usg
h the procedure above that a different colour channel is used for each sequence which of itself w
brent result.

E2  Thetrue (weight based) ink trap percentage can’be obtained using a gravimetric method.

n the substrate and each other, which is not obtained from the apparent trap percentage.

E3 Apparent trap percentages can becused in process control to monitor changes in tr

E4  Apart from the well-known Breucil formula, numerous others have been proposed. M
derived from the Preucil formula-but contain adjustable parameters. None of them is entirely fj
tcomings mentioned in NOTE.1:

Doubling and slux

Lhe instrument te-the’colour channel which gives the highest reading for the process colour
ermine the densiti€s of each of the line screen patterns of different orientation within the do
[rol patches.<Phe reflection density difference is a relative measure for doubling and/or sl

Density or relative density of a process colour solid

Seld

otthe colour channel which gives the highest reading for the process colour of interes

el;

nnel.

hsure of the

unt of the second down ink applied to the first down ink. The valde obtained is dependent on the colour

vould differ
d.Itis clear
1l provide a

Microscopic
ow the inks

ip during a

bst of those
ee from the

of interest.
ubling /slur
I.

t. Measure

the

density of the sotidand the density of the unprinted substrate. For density, TEPOTT the m

obtained from the solid; for relative density compute:

D, =D;-D,
where
DRr is the relative density;
Dg is the density of the solid (relative to the absolute white reflector);
Do is the density of the unprinted substrate (relative to the absolute white reflector).
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