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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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechfiigt)«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’wj in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é:)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

oazegltifying any or all such patent rights.

*

ISO 12647-1 was prepared by Technical Comﬁgee ISO/TC 130, Graphic technology.

This second edition, which has been extensivé@evised by the introduction of digital data as input, the
addition of several definitions and a generaldean up, cancels and replaces the first edition
(ISO 12647-1:1996). s

ISO 12647 consists of the following parts, under the ger%l» titte Graphic technology — Process control for
the production of half-tone colour separations, proof and p @:tion prints:

&

—  Part 2: Offset lithographic processes ()

2

— Part 3: Coldset offset lithography and letterpress on newsprint &

— Part 1: Parameters and measurement methods

— Part 4: Publication gravure printing %
— Part 5: Screen printing O’

2

Part 7: Processes using digital printing or reproductions made on various traditional @fg processes from

— Part 6: Flexographic printing

digital files is in preparation.
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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 co;?\t production of suitable separations (without recourse to “trial-and-error”) and subsequent
production of a ue or digital off-press or on-press proof prints from these separations whose purpose is to
simulate the visu&}eracteristics of the finished print product as closely as possible.

It is the purpose of}éi’
(see below) required t
production print produc
ISO 12647 define specifi

art of ISO 12647 to list and explain the minimum set of primary process parameters
jquely define the visual characteristics and related technical properties of a proof or
irectly from digital data or from a set of half-tone separation films. Other parts of
es for these parameters that are appropriate for specific processes (such as
lithography, gravure, flexo y, screen printing). For some processes certain parameters are more
significant than others and m specified as mandatory while the remainder are optional. However, in this
part of ISO 12647, all paramete @'e treated equally.

Primary parameters are defined h?aftas‘ having a direct bearing on the visual characteristics of the image;
secondary parameters are defined as e which may influence the image indirectly by changing the values
of primary parameters. Secondary parameters include

— colour separation film thickness; 0

— image orientation (wrong-reading or right—re@g);
— film polarity (negative or positive); /®
— roughness of the film emulsion surface; é
— presence of colour marking or register marks;
— printing sequence.

Where necessary for specific process applications, secondary pa%ers and further related details may be
specified in addition to primary parameters, but they are not include@| this part of ISO 12647 except in the

definitions. O/

During the process of colour separation for multi-colour printing, a digité ata set comprising CMYK tone
values ready for printing is normally produced from digital data that relate 6 a mlti-coloured continuous-tone
original. This usually consists of a photographic transparency or a reﬂe& copy print, although any
multicoloured graphic in analogue or digital form may be used as input. L

The majority of printing processes covered by ISO 12647 requires continuous-ton&mages 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 sepael;?DQn, namely output on film (if required), proofing (on- or off-press), the production of
the printing forme (if re§ujged), production printing and print surface finishing, are normally carried out with a
rigid set of process para@rs which include

— the properties of the print trate;

— the optical properties of soli%fnts of the process inks;

%,

Maintaining consistent values for the pa ters at all steps in the process is important to ensure predictable
reproduction. Any unforeseen variation of 2@ values is usually to the detriment of the visual characteristics
of the image. .

— the tone value increase curve.

e
The technical background discussed so far g\ that the processes of colour separation and proofing
require prior knowledge of the values of the p&ss parameters encountered in production printing. It is
virtually impossible to print all jobs with the same sei@process parameters, irrespective of the type of printing
press or digital printing unit, printing forme, printing iMC3print substrate, or surface finishing used. Therefore,
there has to be an efficient information exchange betwe@ e pre-press service provider, the proof printer and
the production printer which defines the specific parameteé?r that job.

To facilitate the information interchange, this part of ISO 126%efines a complete set of parameters whose
values should be specified as a minimum when a pre-press jOb consisting of a digital file or a set of colour-
separation films, both with accompanying proof print, is being or@d. Specific values for each parameter are
assigned in other parts of ISO 12647; this part is only concern ith definitions, principal requirements,
reporting and test methods. @

Because the proof print is the principal means of communication betwee@—press, print-buyer and printer, it
is important that /

— the proof print be made using the best achievable simulation of the intende@ﬂnting condition, and

— production printing attempt to match the visual characteristics of the approve@f print.

One of the major variations between and within printing processes is between ton e-increase curves
(formerly “dot gain curves”), examples of which are shown schematically in Figure 1. such curve, with

appropriate tolerances, may be specified for every process colour, for each specific c@nation of print
substrate type and printing process.

Vi © ISO 2004 — 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:
Paramete}k and measurement methods

1 Scope O
P Q

This and other parts of ISO 7 specify parameters that define printing conditions for the various processes
used in the graphic arts indu Practitioners wishing to work to common goals may use the values of the
parameters specified in the exc@u e of data to characterize the intended printing condition and/or for the
process control of printing. 5

.

This part of ISO 12647 {S;

— defines vocabulary and establishes Qninimum set of process parameters that uniquely determine a
printed four-colour half-tone image (\M@‘I are also referenced from other parts of 1ISO 12647). The
parameters were selected based on th owing process stages “colour separation”, “making of the
printing forme”, “proofing”, “production pri ” and “surface finishing”. These are directly applicable to
proofing and printing processes that use colo aration films as input;

— is directly applicable to proofing and printing from%ﬁing surfaces produced by filmless methods as long
as direct analogies to film production systems are fiaintained;

— is applicable to proofing and printing with more than f@ rocess colours as long as direct analogies to
four-colour printing are maintained, such as for data é screening, for print substrates and printing

arameters;
p Q.

— is applicable to line screens and, where relevant, to those %Kdo not have regular screen angles or
regular screen rulings. @

o
2

The following referenced documents are indispensable for the application@%is document. For dated

2 Normative references
references, only the edition cited applies. For undated references, the late ition of the referenced
document (including any amendments) applies.

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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