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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
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’2.
sk of technical committees is to prepare International Standards. Draft International Stand
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1 was prepared by Technical Committee ISO/TC 130, Graphic.technology.

H edition, which has been extensively revised by the .introduction of digital data as input,
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Introduction

When producing a colour reproduction, it is important that the persons responsible for colour separation,
proofing and printing operations have previously agreed on a minimum set of parameters that uniquely defines
the visual characteristics and other technical properties of the planned print product. Such an agreement
enables the correct production of suitable separations (without recourse to “trial-and-error”) and subsequent

pro
sim

It is
(sed

Tction of analogue or digital off-press or ON-press proot prints from these separations WNoSe p
Llate the visual characteristics of the finished print product as closely as possible.

the purpose of this part of ISO 12647 to list and explain the minimum set of primary, process
below) required to uniquely define the visual characteristics and related technicalproperties ¢

prodluction print produced directly from digital data or from a set of half-tone separation films. Ot

ISO

12647 define specific values for these parameters that are appropriate forcspecific process

rpose is to

parameters
f a proof or
her parts of
bs (such as

lithg
sign
part

are more
ever, in this

graphy, gravure, flexography, screen printing). For some processes certain parameters
ificant than others and may be specified as mandatory while the remainder are optional. How|
of ISO 12647, all parameters are treated equally.

Primary parameters are defined here as having a direct bearing ofy the visual characteristics of
secpndary parameters are defined as those which may influenceihe image indirectly by changing
of pfimary parameters. Secondary parameters include

the image;
the values
colour separation film thickness;

image orientation (wrong-reading or right-reading);
film polarity (negative or positive);

roughness of the film emulsion surface,

presence of colour marking or register marks;
printing sequence.

Wh

spe
defi

pre necessary for specific process applications, secondary parameters and further related detpils may be
cified in addition to“primary parameters, but they are not included in this part of ISO 12647 ekcept in the
hitions.

Dur
valy
orig
mul

CMYK tone
nuous-tone
hough any

ng the progess of colour separation for multi-colour printing, a digital data set comprising
es ready.for printing is normally produced from digital data that relate to a multi-coloured cont|
nal., Fhis usually consists of a photographic transparency or a reflection copy print, al
icoloured graphic in analogue or digital form may be used as input.

The majority of printing processes covered by ISO 12647 requires continuous-tone images to be broken up
into half-tone screens before they can be put on a printing forme. However, there are new processes like
inkjet that do not require screening. For these processes, this part of ISO 12647 may be equally applied, with
the exception of the specifications for screen width, screen angle, half-tone dot shape and, of course, film
quality. It should be noted that a number of off-press proofing systems produce images without recourse to
half-toning. In this case, the proof cannot be used to predict artefacts like moiré that may be caused by
interferences between periodic structures of the image and half-tones used in production printing.

The process of colour separation does not provide a unique transformation of the colour values of the original
into those of the production print. For every distinguishable spot of the original, the colour (characterizable by
three colorimetric values, e.g. X, Y, Z or L* a* b* or hue, saturation and lightness) has to be separated into
tone values for four or more process colours. However, in most cases, the density range (and, hence, the
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colour gamut) of the original is wider than that achievable in printing. As a result, the classical colour
separation process requires some degree of interpretation of the original by the operator and the resultant
transformation may differ from one original to another. With ICC colour management, the mentioned ambiguity
is reduced to vendor-specific options for the user; within a given option set the results are reproducible. A
further source of variation is the degree and manner by which the achromatic component of a colour is
generated with black ink rather than by a suitable mix of the chromatic inks. Here again, a number of options

exist, which

may to some degree be vendor-specific.

Whatever freedom exists for the colour separation process, it is important that it take account of the values of
the process parameters of the printing condition to be used for production. This is because the process steps
that follow colour separation, namely output on film (if required), proofing (on- or off-press), the production of
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forme (if required), production printing and print surface finishing, are normally carried outw
brocess parameters which include

perties of the print substrate;
cal properties of solid prints of the process inks;
B value increase curve.

consistent values for the parameters at all steps in the process is important to ensure predict
. Any unforeseen variation of these values is usually to the detriment of the visual characteris

)
.

tal background discussed so far shows that the processes of colour separation and prod
r knowledge of the values of the process parameters:encountered in production printing.

ossible to print all jobs with the same set of process parameters, irrespective of the type of prir
ital printing unit, printing forme, printing ink, print ‘substrate, or surface finishing used. Theref
be an efficient information exchange between the\pre-press service provider, the proof printer
on printer which defines the specific parametérsfor that job.

the information interchange, this part of 1SO 12647 defines a complete set of parameters wh
ilms, both with accompanying proof print, is being ordered. Specific values for each parameter
other parts of ISO 12647; this: part is only concerned with definitions, principal requiremd

d test methods.

b proof print is the principal/means of communication between pre-press, print-buyer and print
that

of print be made~using the best achievable simulation of the intended printing condition, and
ion printing'‘attempt to match the visual characteristics of the approved proof print.

major>variations between and within printing processes is between tone-value-increase cu
of-gain curves”), examples of which are shown schematically in Figure 1. One such curve,
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Graphic technology — Process control for the production of
half-tone colour separations, proof and production prints —

Part 1:

P

rameters and measurement methods

1

This
use

pargmeters specified in the exchange of data to characterize the intended printing condition an

prog

Thig

2

The)
refe

Scope

and other parts of ISO 12647 specify parameters that define printing conditions for the variou
J in the graphic arts industry. Practitioners wishing to work to common_'goals may use the v

ess control of printing.

part of ISO 12647

defines vocabulary and establishes a minimum set of\process parameters that uniquely ¢
printed four-colour half-tone image (which are alse>referenced from other parts of 1SO 1
parameters were selected based on the following\process stages “colour separation”, “ma3
printing forme”, “proofing”, “production printing”sand “surface finishing”. These are directly a

proofing and printing processes that use colourseparation films as input;

is directly applicable to proofing and printing from printing surfaces produced by filmless meth
as direct analogies to film production systems are maintained;

is applicable to proofing and printing with more than four process colours as long as direct
four-colour printing are maintained, such as for data and screening, for print substrates
parameters;

is applicable to line-screens and, where relevant, to those that do not have regular scree
regular screen rulings.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the

!

5 processes
hlues of the
d/or for the

letermine a
2647). The
king of the
pplicable to

ods as long

nalogies to
nd printing

n angles or

For dated
referenced

doc

- | N H <l L) L
UTTIcrit \Illbluullly ally aIIIUIIUIIIUIILO} dpPMIITOo.

ISO 5-2, Photography — Density measurements — Part 2: Geometric conditions for transmission density

ISO

5-3, Photography — Density measurement — Part 3: Spectral conditions

ISO 5-4, Photography — Density measurements — Part 4: Geometric conditions for reflection density

ISO 13655, Graphic technology — Spectral measurement and colorimetric computation for graphic arts
images
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3 Terms and definitions

For the purpose of all parts of ISO 12647 the following definitions apply, they are given in alphabetical order.
For convenience, some definitions are included in anticipation of their use in subsequent parts of ISO 12647.

NOTE

dimensionless quantities is 1.

3.1

achromatic colour

perceived c

olour devoid of hue, in the perceptual sense

For quantities, the preferred unit is given together with the definition. By definition, the unit of the so-called

[adapted frg
NOTE1 T

NOTE 2
balanced.

3.2
axis of a s¢
one of the {
dots or lineg

3.3
chromatic
perceived G

[adapted frq
NOTE 1

3.4

m 845-02-26 of CIE 17.4[3]]

h printing practice, achromatic colours can be produced either by a single ink or three chrematic inks sui

treen
wo directions in which the half-tone pattern shows the highest number of image elements, suc
5, per length

colour
plour possessing hue, in the perceptual sense

m 845-02-27 of CIE 17.4[3]]

'he process inks cyan, magenta and yellow are the chromatic colour inks.

CIELAB cdllour difference

CIE 1976 L
AE

difference 4
inL*, a*, b*

[adapted frq

NOTE T

3.5

[, a*, b* colour difference

etween two colour stimuli-defined as the Euclidean distance between the points representing t
space

m 845-03-55 of GIE\17.4[3]]

'he unit is 1.

CIELAB colour. Space

CIE1976 L

[ a* b* colour space

three-dimer

*

he colour names white, grey and black are commonly used or, for transmitting objects, colourless-and neutral.

ably

N as

nem

Co-

ordinates

sionhal sllnlnrm(imqhaly uniform colour space prndlmpd hy plnffing L* g* h* in rpr"ranglllnr

[adapted from 845-03-56 of CIE 17.4[3]]

3.6

colorimeter
instrument for measuring colorimetric quantities, such as the tristimulus values of a colour stimulus

[845-05-18

NOTE

of CIE 17.413]]

A tristimulus colorimeter achieves this by the analogue integration of the spectral product of object reflectance

or transmittance factor, illuminant and filters which are defined by standard illuminant and the standard observer functions.
A spectrocolorimeter achieves this by calculation from the spectral data.

© ISO 2004 - All rights reserved
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3.7
colour-separation film
one of a set of black-and-white half-tone films for process printing that pertains to one process colour

NOTE There are usually four colour-separation films in a set.

3.8
control patch
area produced for control or measurement purposes

3.9
control strip
onetdimensional array of control patches

31

corg density
(half-tone film) transmittance density in the centre of an isolated opaque image elemient such as| a half-tone
dot pr line

NOTE The unit is 1.

31
devjation tolerance
permissible difference between the OK print (3.26) from a produetion run and the reference value

3.12
film emulsion orientation
orieptation of a colour separation film relative to the obsérver with respect to the emulsion side

NOTE Normal orientation is emulsion up, i.e. towards the observer.
3.13
fringe width

(isolated opaque image element) average distance between the density contour lines corresponding to 10 %
and|90 % of the minimum core density specified for the printing process under consideration

NOTE  Fringe width is expressed in units of micrometres.

3.14
grey balance
set jof tone values for_cyan, magenta and yellow on the colour-separation films (3.7) that appears as an
achfomatic colourunder specified viewing conditions if printed under specified printing conditions

NOTE There'are two practical definitions for grey: “a colour having the same CIELAB «* and b* value$ as the print
subgtrate”_and*“a colour that has the same CIELAB «* and »* values as a half-tone tint of similar L* valug printed with
black ink’.

3.15
half-tone film
film for use with a half-tone printing process showing image elements such as dots or lines

3.16

hard-dot film

colour-separation film with half-tone dots that reproduce reliably in film duplication and production of the
printing forme

© 1SO 2004 - All rights reserved 3


https://standardsiso.com/api/?name=16352ca888e4f2f6d05bb418e9b7c0bc

ISO 12647-1:2004(E)

3.17

ICC colour management
communication, by means of an ICC profile, of the associated data, required for unambiguous interpretation of
colour content data and application of colour data conversions using this profile, as required, to produce the

intended re

NOTE 1

NOTE 2

productions

This definition is adapted from that in ISO 15076, which is under preparation.

can be colour managed.

Colour content can consist of text, line art, graphics, and pictorial images, in raster or vector from, all of which

NOTE 3
conversions

[adapted frg

3.18

International Color Consortium

ICC

industry bodly responsible for the ICC profile specification and colour management architecture

3.19

ICC profile

set of colorimetric transforms prepared in accordance with ICC.1

[Reference Y]

3.20

image oriehtation

orientation of text and images, designated right-reading if text appears as it is intended to be read and im4
are in the ofientation intended for viewing by the end user,and wrong-reading for the opposite

NOTE 1 The film-emulsion orientation requires specification as well: state “emulsion up” or “emulsion down”. “Emul
up” is usually assumed if there is no film-emulsion orientation statement.

NOTE 2 A typical reference is “wrong-reading emulsion up” which is equivalent to “right-reading emulsion down”.
3.21

mid-tone spread

S

quantity defined by the equation

(

Colour Management Considers the characteristics of nput and output devices I determining cotour
for these devices.

m 1SO 15076-1]

data

ges

sion

S= ma'x[(Ac_Aco)y(Am_AmO)a(Ay_AyO)] - min[(Ac_Aco)a(Am_AmO)a(Ay_AyO)]
where
A is-the measured tone value of the cyan process colour image;
A is the specified tone value of the cyan process colour image;
Ay is the measured tone value of the magenta process colour image;
Ao  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.
EXAMPLE For measured values A =22, A 17 and A =20 and specified values A, =20, A,,=20
A, = 18):
y0

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

and

© ISO 2004 - All rights reserved
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3.22

moiré pattern

unwanted periodic structure produced by interference between two or more two-dimensional periodic
structures

3.23

negative film polarity

property of a colour separation film, whose clear and solid areas on the film correspond to solid and unprinted
areas on the print, respectively

3.24
non-periodic half-tone screen
halfttone screen without a regular half-tone dot pattern

3.24
off-press proof print
prinf produced by a method other than press printing whose purpose is to show the results of the colour
seppration process in a way that closely simulates the results on a production press

NOTE Also known as artificial or pre-press proof.

3.2

OKprint
OK|sheet
prodluction print (during production printing) singled out as the reference for the remaining production run

3.27
on-press proof print
print produced by press printing (production or proof press) whose purpose is to show the results gf the colour
seppration process in a way that closely simulates the results on a production press

3.2

positive film polarity
property of a colour separation film~(3.7), whose clear and solid areas correspond to unprintdd and solid
areas on the print, respectively

3.24
principal axis
axig of a screen that coincides with the direction of the longest diameter of an oblong-shaped (e.g| elliptical or
diamond-shaped) half-tone dot

NOTE Circular-and square shaped half-tone dots do not have a principal axis.

3.3(
printing condition
set |of printing details which fully describe the conditions associated with a specific printed output, usually
asspciated with characterization data measured from an ISO 12642 or similar target

NOTE Such parameters usually include (as a minimum) printing process, print substrate type, printing ink, screen
type and screen frequency, manner used to produce the printing forme, and surface finish.

3.31
printing forme
tool whose surface is prepared such that some parts transfer printing ink whereas other parts do not

3.32

print substrate
material bearing the printed image

© 1SO 2004 - All rights reserved 5
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3.33

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

3.34

reference direction
(image) horizontal direction as viewed by the end user

3.35

reflectance factor

R

ratio of the
and perfect

[ISO 5-4]
NOTE |
3.36
reflection ¢

instrument

3.37
reflection ¢

reflectancq factor density

D
logarithm tg

NOTE1 ]
NOTE2 ]
NOTE3 1

3.38

reflectometer

photometer
[845-05-26 o)
3.39

relative de
density fron
subtracted

NOTE i

measured reflected flux from the specimen to the measured reflected flux from a perfect-refled
diffusing material located in place of the specimen

'he unit is 1.

ensitometer
vhich measures reflectance factor density (3.37)

ensity

base ten of the reciprocal of the reflectance factor (3:35)
'his definition for reflection density is taken from ISO 5-4:
'his definition for reflection factor density is taken from CIE 17.4[3.

'he unit is 1.

for measuring quantities pertaining to reflection

f CIE 17.4[3]]

nsity
h which the density of a reference such as the film base, or the unprinted print substrate, has 4

henit is 1.

3.40

sampling aperture size
dimensions of the surface area of a specimen that contributes to the measurement of the reflectance or
transmittance factor density, governed by the design of the instrument

3.41

screen angle
angle (for oblong-shaped half-tone dots) which the principal axis of the screen makes with the reference
direction (3.34), or the smallest angle (for circular and square dot shapes) which an axis of the screen makes
with the reference direction

NOTE Screen angle is expressed in units of degrees.

ting

een
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3.42
screen frequency
screen ruling
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number of image elements, such as dots or lines, per unit of length in the direction which produces the highest

value

NOTE Screen frequency or screen ruling is expressed in units of reciprocal centimetres.

3.43
screen width
reciprocal of screen ruling (3.42)

NOTE Screen width is expressed in units of micrometres.

3.44
surface finishing

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

3.41
tone value
A

(data file) proportional printing value encoded in a data file and intespreted as defined in thg file format

spegification

NOTE 1 Tone value is expressed in units of percent.

NOTE 2  Most files store these data as 8-bit integer values, i.e; 0'to 255. The tone value of a pixel is typically computed

from the equation

VoV
A:1oox("—oj
Vioo = Vo

whefe
Vp is the integer value of thetpixel;
Vo is the integer value correésponding to a tone value of 0 %;

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

3.41
tone value

A
(film) value.givén in percent as calculated from one of the following equations:

(1_107(Dt*D0)W

for‘half-tone film of Ir'mcifi\/p pnlqrify 4 =100 Qor

\1_10*(DS*DO))’

1-10(Pt=Do)
half-tone film of negative polarity, 4 =100 x| 1- ——F—

1-10(Ps—Do)
where

Dy s the transmittance density of the clear half-tone film;
Dy s the transmittance density of the solid;

Dy is the transmittance density of the half-tone.

© 1SO 2004 - All rights reserved
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NOTE Formerly known as the film printing dot area. “Dot area” is now a deprecated term.
3.47

tone value

A

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

_10—(Dt—Do)
A:1oox[1 10 ]

1-1 0—(Ds—DO)

where

Dy s the reflectance factor density of the unprinted print substrate, or the non-printing\parts off the
printing forme;

s the reflectance factor density of the solid;

D, s the reflectance factor density of the half-tone.
NOTE 1 Formerly also known as apparent, equivalent or total dot area. “Dot area” is now.a deprecated term.
NOTE 2  The synonym dot area can be applied only to half-tones produced by dotatterns.
NOTE 3  This definition can be used to provide an approximation of the tong value on certain printing formes.
3.48

tone valuelincrease
AA

difference hetween a tone value (3.47) on the print and the tone value (3.45, 3.46) on the half-tone film or in
the digital dita file

EXAMPLE 1 The tone value of the control strip” patch on the print is 55 %, that on the film is 40 %. The tone \alue
increase is 1p %.

EXAMPLE 2 The tone value of a flat tint produced by an application program is set to be 75 %, the corresponding tint
on the print i measured at 92 %. The tone yalue increase is 17 %.

NOTE 1 Tone value increase is‘expressed in units of percent.

NOTE 2  The synonym dot'gain may be applied only to half-tones produced by dot patterns.
NOTE 3  Kormerly known as dot gain. “Dot gain” is now a deprecated term.

3.49

tone-value
sum of the 1

NOTE 1 Tone value sum is expressed in units of percent.
NOTE 2  Formerly known as the total dot area (TDA). “Dot area” is now a deprecated term.

NOTE 3  For most sets of colour-separation films, the maximum of the tone-value sum occurs at the position of the
darkest achromatic tone of the image.

NOTE 4  The tone-value sum can be determined from the colour separation films or from the digital file.
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3.50
transmission densitometer
device which measures transmittance density

3.51

transmission density

transmittance density

optical density

logarithm to base ten of the reciprocal of the transmittance factor (3.52)

NOTE 1 This definition for transmission density is taken from I1SO 5-2.

NOTE 2  This definition for transmittance (optical) density is taken from CIE 17.4[3],
NOTE 3 The unit is 1.

3.52
transmittance factor
T

ratig of the luminous flux transmitted through an aperture covered by a specimen to the luminous flux through
the pperture without the specimen in place

[adapted from ISO 5-2]
NOTE The unitis 1.

3.53
varftion tolerance

permissible difference between the OK print (3.26)\and that of a sample print taken at randgm from the
prodiuction

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 half-tone print product. Where appropriate, test
methods and specific values are provided. The general layout and content of Clause 4 shall be repgated in the
other parts of ISO 12647F.

If data files or colaur separation film sets are supplied for printing, they shall be accompanied by g proof print,
unlgss there issdgreement to the contrary by all parties concerned. The proof print shall simulate the intended
prodluction<prirting condition to a sufficient degree. This fact shall be verifiable by measuring a|well-known
confrol strip-or a similar control device that is printed on the proof print along with the subject.

NOT rformation—abeoutproperties—and—primany—parameters—s—mporant-teo-the—communication—abeutthe half-tone
colour printing process. In practice, many of these parameters can be assumed to have standard values, so that explicit
specification of each is then unnecessary. Such values are specified in other parts of ISO 12647.

4.2 Data file, colour separation films and printing formes

4.2.1 Quality (film only)

A CMYK data file shall be output on film such that the tone value of the data equals the tone value at the
corresponding position on the film; see 3.45.

Specify the minimum core density and the maximum fringe width.
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NOTE Refer to the informative Annex B for assessment or measurement methods.

4.2.2 Screen frequency (film or printing forme only)

For every set of colour separation films, the screen frequency (screen ruling) shall be specified in reciprocal
centimetres, cm~1. If the set includes more than one screen ruling, each colour separation film or printing
forme shall be specified individually or the exception to the screen ruling specified for the set shall be reported
explicitly.

For non-periodic screens, i.e. those without a regular half-tone dot pattern, the size of the smallest dot and the

name of the program that produced it shall be stated.

NOTE 1 FRough-print substrates require coarser screens than smoothly coated ones. Otherwise the tone-valu€ Ijmits
become too festricted and the tone-value increase becomes excessive.

NOTE 2  Hor the black process colour image, the screen ruling may be substantially finer than thaifor the chrorpatic
colours: for gxample, 80 cm™! for K and 60 cm~" for CMY.

NOTE 3 Vith computer-generated screening, the parameters “screen ruling” and “screen angle’‘may be varied slightly
from one process colour to another.

NOTE 4  For high-quality reproductions, it is important that the addressability of a digital half-tone output device sudh as
a plate sette[ or an image setter be at least 10 times higher than the screen frequency‘of a periodic half-tone screen| For
non-periodic|screens, it is important that the spot diameter of the output device ‘hot be greater than one half of the
diameter of the smallest half-tone dot to be printed.

4.2.3 Screen angle (film or printing forme only)

For every ¢olour, the screen angle shall be specified. The test method shall be as specified in 5.1,| the
reporting shall be as specified in A.1.

For non-peripdic screens, i.e. those without a regular half-tohe dot pattern, no screen angles need to be stated.

NOTE 1 A well-known screen angle convention_is\the following: the nominal screen separation between black, gyan
and magentd is 30°, with yellow separated by 15°)from cyan or black. The screen angle of the principal axis of the
dominant prqcess colour is 45°; this value refers fo.measurement on the films.

NOTE 2  $ee also Note 3in4.2.2.

4.2.4 Dot|shape and its relationship to tone value (film or printing forme only)

The mid-tope dot shape (€.g) circular, square, elliptical) shall be specified and, in the case of screens with a
principal axis, the tonevalues shall be specified where the half-tone dots show the first and second link-lips.
The tone-value test method shall be as specified in 5.2, the reporting shall be as specified in A.2.

NOTE  Fof a complete description, it is necessary to specify the shape of the half-tone dot structure and its dependg¢nce
on tone valug 6fthe digital data file over the complete tone-value range.

4.2.5 Image size tolerance (film or printing forme only)

The maximum size difference between any two colour separation films or printing formes of one set shall be
specified as a percentage of the diagonal of the image. This percentage is obtained for film by first aligning
corresponding images on all four-colour separation films along the upper edge and the upper left-hand corner.
Secondly, the maximum size difference at the lower right-hand corner is measured and expressed as
percentage of the diagonal. For directly produced printing formes, an analogous procedure shall be applied.
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4.2.6 Tone-value sum (data or film only)

The tone-value sum at the position of the darkest achromatic tone of all images shall be specified. Where
useful, the tone value of the black process colour image should be specified separately. The tone-value test
method shall be as specified in 5.2, the reporting shall be as specified in A.2.

4.2.7 Grey balance (data or film)

The tone values of magenta and yellow leading to a neutral grey together with a certain cyan tone value
(usually 50 %) should be specified. Additional triplets of tone values that lead to a neutral grey may also be

spe

cified The tone value test method shall be as anpr*ifipd inh 2 the rppnrting shall be as qppr‘ifip

din A.2.

NOT
the
speq
reag

E1 The grey balance is determined by the tone values of the cyan, magenta and yellow images,\thei
olours of their overprints. Since these parameters are to be specified according to this part of ISO;1264
ification for grey balance is not strictly necessary and can overdetermine the process speeification.
ons, however, this specification is useful and appreciated by the colour separator, particularly if his proofi

r colours and
¥, a separate
For practical
Ng process is

not @&n exact match to that of the production press.

NOT
and

E2 A single grey balance condition is usually not sufficient to ensure an achromatic colour for all print substrates

printing inks that may be used with a given printing process.

NOTE 3 See note in 3.14.

4.3| Proof or production print

4.31 General

Colgur-characterization data obtained by printing arid> measuring the basic data set of 1SO[12640[°] or

ISO[ 12642[2] contain all of the information to be spesified according to 4.3.2.1; 4.3.2.3; 4.3.3; 4.3.5

4.3.2 Visual characteristics of image components

43.2.1 Print substrate colour

For|the unprinted print substrate, the' CIELAB colour co-ordinates (L*, a*, b*) and CIELAB colour difference

rances ( AE ;) shall be specified. Where the print is to be surface-finished the co-ordinates L*,
ace-finished, but unprinted, print substrate shall be specified as well. The test method shall be
6, the reporting shall beas specified in A.6.

tole
surf]
in5

a*, b* of the
s specified

4.3.2.2 Print substrate gloss

be surface-
ell. The test

Thel gloss of ¢he unprinted print substrate and a tolerance shall be specified. Where the print is to
finighed, the-gloss of the surface-finished, but unprinted, print substrate shall be specified as w4
methoddshall be as specified in 5.5, reporting shall be as specified in A.5.

4.3.2.3 Ink set colours

The CIELAB colour co-ordinates L*, a*, b* and colour-difference (deviation and variation) tolerances shall be
specified for a solid print of each of the four process colours on the intended print substrate. Specifying the
printing ink only by stating the pertinent part of ISO 2846 shall not replace this requirement.

In addition, the colour co-ordinates 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 shall be specified as well.

For a precise definition of ink set colours, the following eight additional colours may be specified:
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4 three-

3 two-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);

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

The test method shall be as specified in 5.6, the reporting shall be as specified in A.6.

Though density values may be practical, it should be recognized that there may be cases where densitometric
and colorimetric matching to a specification lead to different results. Therefore, reflection densities should be

S odr’lufunnol |nfnrmohnn I’nnal’har with—colorimetric rloi‘a nnneuhl measurement ehnnld l'\n ca

given only a
out using a

43.2.4

The gloss,
as specified

4.3.3 Tone-value reproduction limits

For every p
the print in
for carrying
reporting sh

4.3.4 Tol¢rance for image positioning

The maxim
micrometre:

NOTE
printed. How
might not be

4.3.5 Tonke-value increase

For every
reported fo

value increase function may be,specified using a table or a graph.

EXAMPLE 1
the pertinent

curves depenmds on thexprinting process, the curves in Figure 1 are typical for the offset lithographic process.

In addition,

1

black backing in accordance with ISO 5-4, reporting should foIIow AT.

hk set gloss

ogether with a tolerance, of the printed process inks should be specified. The testimethod sha
in 5.5, the reporting shall be as specified in A.5.

rocess colour, the lowest tone value in the data or on the colour separation film that transfers
B uniform and consistent manner shall be specified. Likewise, thé highest tone value that is ug
image information shall be specified. The tone-value test méthod shall be as specified in 5.2
all be as specified in A.2.

um deviation between the image centres of any*two process-colour images shall be specifie
5 or millimetres, if necessary relative to the format and mass per area of the print substrate.

raditionally, the tolerance for image positiohing was related to the screen width used for the images t
ever, in view of the proliferation of half<tone screen types, print substrates and formats, a single refer
adequate.

rocess colour, the tonesyvalue increase values that best represent the printing condition sha
at least one tone value on the film or data file other than 0 % or 100 %. Alternatively, the t

Figure 1.shows a family of tone-value increase curves, also known as print-characteristic curves, W
tone-valugincrease function may be specified by referring to one of the letters A to F. While the shape d

deviation and variation tolerances shall be specified. All tone values shall be relative to a m

colour cont

ried

| be

bnto
eful
the

d in

b be

Ence

| be
bne-

here
f the

ulti-

ol-strip—It eholl ha nrun{'nrl olr\nn with-the o|||'\|ar\+ r~|||r'|nn oroof-printing onr’l ehnnld l'\a nrun{‘ar\l
P- P TP P 9 i

with

the subject in production printing. A control strip shall contaln well-defined control patches marked with tone
value designations. If the control strip is based on film, its tone values shall be accurate to plus or minus one

percent.

The test method for the tone-value increase shall be as specified in 5.4, reporting shall be as specified in A.3.

NOTE

For press prints on paper with periodic screens, there exists a unique correspondence between tone-value

increase values determined at various screen frequencies on the same print. Therefore, for those prints, the screen
frequency of the control strip need not be identical to those of the subject, but is recommended to be within one-sixth of
the average nominal value of the subject screen frequency.

12
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E Curves labelled A to F refer to six different printing conditions.
Figure 4.= Typical family of tone-value increase curves
Test methods
Screen angles
each colour-separation film to be measured on a light table and orient it as viewed by the end user; it will
be right-reading. Determine the principal axis of the screen. As shown in Figure 2, with an anticlockwise-
bnding/Scale protractor, measure the smallest positive angle between the principal axis and the horizontal
rence direction (3 o'clock direction). If there is no principal axis: of the two axes, use that whigh produces

the

Strattestangte:

If no film is available, measure the angles on the print or on the printing forme. If the printing forme as viewed
is wrong-reading, measure with a clockwise-ascending scale protractor with respect to the horizontal

(90

'clock direction). Report results as specified in A.1.

NOTE It is recognized that both clockwise measurements from the vertical axis of the forme and coun
measurements from the horizontal of the forme have been used for defining screen angles. In the absence of a generally
accepted method, the present angle definition was selected because it yields identical values for all films, irrespective of
film generation, and for all printing formes and prints.
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Figure 2 — Measurement of screen angles — Angle definition for right-reading material

5.2 Tong value on a colour-separation film or of a data file

the

For film, us
transmittan
Calculate th

ng a transmission densitometer conforming to ISO 5-2, with 0°/d or d/0° geometry, determing
Le densities of the film base material, D, the solid tone, Dg; and a well-defined half-tone area
e tone value (see 3.46) for positive polarity and 3.47 for'negative polarity colour-separation fi

Dt.
ms.

In order to gssure sufficient accuracy, the sampling aperture of.the’instrument should have a diameter not |ess
than 15 timgs the screen width; it shall be not less than 10 times the screen width. This requirement applies
also by anajogy to the area of non-circular sampling apertures.

e of
ular

ile, use the tone-value analysis function.of\an application program to determine the tone valu
e in question. In the case of a digitally. defined control strip, use the value given for the partig
tch.

For a data
the half-ton
half-tone ps

Report resylts as specified in A.2.

5.3 Tong value on the print

5.3.1 Reflection densitometer
Place the grint on a matte,black backing in accordance with 1ISO 5-4. Calibrate the instrument accordin
the manufdcturer's instructions. If settable, the so-called Yule-Nielsen factor (or equivalent) shall be sg
1,000. For ¢hromatic process colours, select the densitometer channel which gives the highest reading fo
solid and uge this,channel to measure the reflectance factor densities of the unprinted print substrate, [
well-defineq half-tone area, D,, and a nearby solid, Dg. Measure the black process colour with the “ISO viqual”
4

spectral characteristic as specified in ISO 5-3. Calculate the tone value on the print from the definition, 3.47.

g to
et to
the
O, a

In order to assure sufficient accuracy, the sampling aperture of the instrument should have a diameter not less
than 15 times the screen width; it shall be not less than 10 times the screen width. This requirement applies
also by analogy to the area of non-circular sampling apertures. For non-periodic screens, the aperture should
be even larger than required for periodic screens that are typically used with the print substrate in question.

Report results as specified in A.3.

NOTE 1 The tone value depends slightly on the instrument conditions, especially with the yellow process-colour image.
Differences of up to 2 % might be observed in the mid-tone between wide-band instruments without polarization and
narrow-band instruments with polarization. Care must be taken that all instruments, with and without polarization means,
are calibrated with the appropriate procedures and certified reference materials appropriate to the instrument
configuration.
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NOTE 2 Image analysis instruments can also be used to determine the tone value of a half-tone print. However, most
image analysis instruments only determine the geometrical (planimetric) area of a half-tone dot and do not include the so-
called optical increase due to light scattering that densitometers and colorimeters include.

5.3.2 Colorimeter (tristimulus colorimeter or spectrocolorimeter)

Use a 45/0 or 0/45 geometry colorimeter for measuring the tristimulus values X, Y and Z, relative to the perfect
diffuser, using the CIE 1931 2° standard observer function and illuminant D50. Measure the tristimulus values
of the unprinted print substrate, a well-defined half-tone area, and a nearby solid. Calculate the tone value, 4,
in percent, from Equations (1) to (3):

for cyan: A=100x(Xqg—-Xy)/Xg—-Xs) )

for magenta and black: A=100x(Yg —Y;)/Yg-Ys) (2)

for yellow: A=100x(Zg-Z¢)/Zo-Zs) (3)
where

Xo Yo, Zg are the tristimulus values of the unprinted print substrate;

X Yy, Z, are the tristimulus values of the half-tone;

X, Yo, Zg are the tristimulus values of the solid.

In ofder to assure sufficient accuracy, the sampling aperture of the instrument should have a diamgter not less
than 15 times the screen width; it shall be not less than 10 times the screen width. This requirenpent applies
alsq by analogy to the area of non-circular sampling apértures. For non-periodic screens, the apefture should
be gven larger than required for periodic screens that.are typically used with the print substrate in question.

NOTE The results may be a couple of percent lower than those of 5.3.1, especially for cyan. Where {one value or
tong-value increase values are based on tristimulus\values, it is important that this fact be clearly identified; sge also A.3.

Report results as specified in A.3, stating.that they were produced with the colorimetric method.

5.4| Tone value increase on.the print

Calgulate the quantity by deducting the tone value on the colour separation film or the data file (s¢e 5.2) from
the porresponding tone yalue on the print (see 5.3).

Regort values as specified in A.3.

5.5| Gloss

Measure the specular gloss of the print substrate or a solid printed area of a process ink with light incident at
an angle* appropriate to the gloss level of the print substrate of the particular printing process jn question.

P iad in thao naoptioont ~ort L 1QM 4920417
PeCMCUTT e Pt IC Part UT 1o 0 TZ20 T,

nnnnnnnnn

D t-:l £ H + donn aball
eatsSorme APPTOPTIITatC O ST TITOTNTOU S STIAai VCTAasS™S

Report results as specified in A.5.

5.6 Spectral measurement, computation of CIELAB colour co-ordinates and CIELAB colour
differences

Carry out the measurement in accordance with ISO 13655, i.e., using a 45/0 or 0/45 geometry
spectrocolorimeter with a matte, black backing according to ISO 5-4 or a matte, opaque, white backing with
L*>92 and C* < 3. Use illuminant D50 and the CIE 1931 2° standard observer function for computation of the
tristimulus values. From the tristimulus values X, Y, Z, compute the CIELAB colour co-ordinates L* a* b* as
detailed in ISO 13655.
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From two sets of colour co-ordinates (L4*, a4*, b4*) and (L,*, ay*, by*), the CIELAB colour difference shall be
calculated as detailed in ISO 13655.

Instead of a spectrocolorimeter, any colorimeter may be used which reports the same values well within the
tolerances stated in the pertinent part of ISO 12647.

Report results as specified in A.6.
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