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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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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Introduction

ISO 17972 (all parts) defines methods for the exchange of measurement data and associated metadata
within the graphic arts industry and for the exchange of files between graphic arts users. It is a multi-
part document where each part is intended to respond to different workflow requirements. The goal
throughout the various parts of ISO 17972 has been to maintain the degree of flexibility required while
minimizing the uncertainty of the data exchanged.

[SO 17972-1 defines the use of the publicly available Color Exchange Format, version 3 (CxF3), for

pre
ISO

ISO
ISO
4-c

press data exchange and verification.

17972-2 defines the use of a CustomResource for the creation of scanner target data.

17972-3 defines the use of a CustomResource when exchanging data from-ISO 12
12642-2, Prepress digital data exchange — Colour targets — Input data fer/'‘Charactg
lour process printing.

Communication of printing characteristics of inks is essential in order to ehsure that a print

has

the appearance desired by a print buyer or brand manager. Tradifionally, inks are th

being either process inks or spot inks. The term “process inks” is usedfo describe a set of in

fred
are
sub

Thi
are
pro
imp
inc

Ins
use

uently used in combination on a printing press (often cyan, magenta, yellow and black). P
generally characterised in combination and the measurement data for combinations off
ject of ISO 17972-3.

642-1 and
rization of

ed product
ught of as
ks that are
Focess inks
inks is the

5 part of ISO 17972 covers the use of CxF when exchanging spot colour characterisation

vide a more reliable means for the communicatieniof spot colour characterisation data.

an ink is produced is also outside of the-scope. Information of this kind can be included usi

CxH

The
not

X-R
mat

©IS

extension mechanisms.

measurement data for metallic and fluorescent colours as described in this part of ISO 1
be sufficient to fully characterise these types of ink.

te Inc., the original ereator of the CxF file format, claims no intellectual property ri
erials used in this.part of ISO 17972.

ata. There

many proprietary formats for this communication and it is hoped that this part of ISO|17972 will

is usually

ractical to print and measure combinations of spot colour inks, and instead, each ink is characterised
pnjunction with a print substrate by means ofits spectral characteristics and ink opacity.

bme cases, multiple impressions of singlé€’or multiple spot inks can be used and the detailq of the inks
H and the production method are not/provided in this part of ISO 17972. Similarly, the way in which

g standard

972 might

phts to the
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ISO 17972-4:2015(E)

Graphic technology — Colour data exchange format
(CxF/X) —

Part 4:
Spot colour characterisation data (CxF/X-4)

1
Thi

Scope

5 part of SO 17972 defines an exchange format for spectral measurement data of inks

a means to characterise spot colour inks to allow reliable printing and proofing of product

bee
of
bee

Thi

h designed using these inks. Only isotropic (paper-like) substrates are within the scope
50 17972 which is limited to application areas where the same ink and paper combinati
h characterised is used when printing.

5 part of ISO 17972 describes the use of a CustomResource element within the CxF fra

to provide
5 that have
bf this part
bn that has

Imework to

define a minimum and recommended set of data for exchange.

2 [Terms and definitions

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

21

ColprSpecification

infqrmation about the ColorValue (2.2)y including its source (measurement spedifications),
illuminant/observer calculation method_(tristimulus specifications), and physical attribifites of the
objdcts (2.5) (size, quantity, finish, ete)

[SOPURCE: I1SO 17972-1, 3.1.1]

2.2

ColprValue

one|of a number of defined colour space types that can hold values and associated informatfion related
to that specific type,of.device independent colour space

[SOPURCE: ISO 17972-1, 3.1.2]

2.3

CustomResources

“extensible” part of CxF3; additional information notincluded in the CxF3 Core about colour obj¢cts and the
file jitself that is considered application specific in nature and not generally of use to all other applications

[SOURCE: ISO 17972-1, 3.1.3]

2.4

element content
XML text between the start-tag and end-tag of an element

[SOURCE: ISO 16684-1:2012, 3.2]

2.5

object
used to identify each specific “colour item” that is being described

[SOURCE: ISO 17972-1, 3.1.5]

© ISO 2015 - All rights reserved
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2.6
resources
informatio

n about each colour object that is of interest to all readers of the CxF file

Note 1 to entry: This is also referred to as the “CxF3 Core”. It is defined by the CxF3-Core namespace schema.

[SOURCE: I

2.7
schema

S0 17972-1, 3.2.4]

XML document conforming to the specifications established by the World Wide Web Consortium, that

defines th
[SOURCE: I
2.8

spot coloufr
s colour that is used in addition to, or in place of, a process colour and,is-hormally appll
with a single impression

non-proces

29

tint value
value usua
be applied

Note 1 to enftry: This is often referred to as tone value.

2.10
XML
eXtensible
set of rules

[SOURCE: 1

3 Symb
The follow
— Nameg

Names

XML X

element (contained) that is a child of another element (container).

Simila
an atty

structure oI a Class oI AML documents

SO 17972-1, 3.2.5]

ly in the range 0 to 1 that indicates how much of a marking substance (e.g. ink, toner) shc
to a printed region

Markup Language
for encoding documents electronically

SO 17972-1:2015, 3.2.6 modified]

ols and abbreviated terms

ng documentation conventions are used.

of XML elements are’shown in bold type, for example, Resources.
of XML attribut€s,are shown in italics, for example, SpotColorName.

Paths are uSed to identify XML elements. For example, container/contained refers tg

[ly, XML XPaths are used to refer to XML attributes, for example, elementl/@Name refer
ibute (Name) of an element (element1).

ied

uld

an

s to

4

Requirements

4.1 Conformance levels

This specification defines three conformance levels identified as CxF/X-4, CxF/X-4a and CxF/X-4b. These
conformance levels allow different methods of spot colour communication in common use to be described.

a) CxF/X-4 Full Characterisation. The data provided by CxF/X-4 allows the colour and opacity of the
ink to be specified. This is particularly important in situations where an accurate proof of the spot

ink pri

nted on top of other content is to be made.

© ISO 2015 - All rights reserved
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4.2
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CxF/X-4a Single Background Characterisation. There are situations where it is useful

to be able

to communicate characterisation data for an ink where the ink will only be printed on a single

background and so can be characterised using a single set of spectral measurements.

CxF/X-4b Single Patch Characterisation. There are situations where it is useful to

be able to

communicate characterisation data for an ink where the ink will always be printed as a solid and so

can be characterised using a single spectral measurement.

Characterisation chart preparation

4.2

Med
as |
con

Key]

4.2
For

Thd
ope

Tin{

1 General

surement data in a conforming CxF/X-4 file should be taken from a spot ink characteris

htion chart

hown in Figure 1. This measurement data provides the characteristic colour respomse for the

bination of ink and substrate.

|1 2

| AEEm T

solid
substrate
region printed with black

Eigure 1 — Example characterisation chart

2 Printed patches

all conformance)levels, patches of 0 % and 100 % shall be printed on the unmarked subs

printing-system to be characterised shall be suitably configured and calibrated to ma
rating.cohditions before the characterisation chart is printed.

guaka

Lrate.

fch normal

Fhich is not

Tintlevels recorded in the CxF data shall be as percentage values in the range of 0 to 100, where 0 means no
ink was requested and 100 means that the chart requested that the area be completely covered with ink.

For conformance levels CxF/X-4 and CxF/X-4a, sets of patches shall include at least one patch with an
intermediate tint level, for example 50 %, and should include a minimum of eleven patches in total.

For conformance level CxF/X-4, a second set of patches shall be printed on the region printed with black
ink. This set of patches shall include 0 % and 100% tint levels and should include 50% tint level.

© ISO 2015 - All rights reserved
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This part of ISO 17972 does not provide guidance as to how to measure patches and users shall ensure
that measurements are made in line with measurement instrument manufacturer’s guidelines.

NOTE For most spot measurement systems, a patch width (w) and height (h) of 1 mm larger than the aperture
size of the measuring device is a minimum requirement. See ISO 13655 for additional guidance.

The only difference in the ink characterisation data files for these conformance levels is the number and
type of measurements required and this is shown in Table 1 below.

Table 1 — Patch measurements required for each conformance level

substrate

11 recommended

11 recommended

Typeof measurement CxF/X-4 CxF/X-4a CxF/X-4b
Solid ink p1finted on Required Required Required
substrate
Tints of inif printed on 3 minimum, 3 minimum, No requirement

Tints of ink

printed on

3 minimum

No requirement

NoTequirement

black background

4.2.3 Supstrate and ink identification

The substrpte and ink combination to be characterised shall each be idéntified by a unique name.

4.2.4 Preparation of black region

A region of the substrate shall be printed with a black ink. Flié resulting colour L* value should be [less
than 20 anfl shall be as dark as possible. Its a* and b* values-shall not be greater than 3 and shall not be
less than -3.

NOTE This range [-3 3] might be insufficient for(Some inks, and in addition, the black region has tp be
spectrally njon-selective.

The black ink should be completely dry beforg the spot ink patches are printed.

4.2.5 Mgasurements
Measurements of each patch shall be made using the same measurement condition.

The measurement conditiop-iiséd when making measurements shall be reported as described in 4.3}4.3.
4.3 Measurement.communication

4.3.1 General

The charagtefisation chart shall be measured and the measurements and required metadata shalll be
communicated using CxF as specified in this section of this part of ISO 17972.

4.3.2 Structure

The document structure shall conform to the requirements of CxF 3.0 which has the form illustrated in
Figure 2.

The FileInformation and Resources elements shall conform to the CxF 3.0 requirements for core
resources and in addition shall conform to requirements defined in this part of [SO 17972.

4 © IS0 2015 - All rights reserved
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| CxF 0= P —
! http://colorexchangeformat.com/CxF3-core ; Fllelnformatlon

4.3

Asi
by t

Figure 2 — Structure of a CxF document

3 FileInformation element

hgle FileInformation element shall be included and shall include the'following attributes
he CxF core.

FileInformation/@Creator shall be specified and shall indicate the person, organisation
that created the measurement data.

measurements were made.

FileInformation/@Description shall be included and shall start with the string “CxF/X",
file is to be used in compliance with another ISO standard, it shall include the standard
the comment text.

4.3/4 Core Resources

4.3[4.1 Resources element

The Resources element shall include a set of ReflectanceSpectrum elements and an

ColprSpecification element as shown below.

EXAMPLE The foHowing example shows the structure of CxF Resources.

<Repources>

<pPbjectCoiléction>
<ObjectN\@bjectType=""Standard” Name="Red Spot” Id="Al">
<@GelorValues>
<ReflectanceSpectrum ColorSpecification="CS001"”
Name="UniqueWithinThisObject”>
U. 2062 U.S>001L U.00Z0 U. /7620 U.IJ5320 U.J0Z2Y 1.UUSL L1.UUY/7 1.UUDY
0.9989 0.9982 1.0019 1.0025 0.9954 0.9871 0.9794 0.9792 0.9805
0.9766 0.9780 0.9754 0.9719 0.9691 0.9708 0.9753 0.9815 0.9893
0.9940 0.9963 0.9952 0.9951 0.9928 0.9974 0.9997 1.0037 1.0137
</ReflectanceSpectrum>
</ColorValues>
</Object>
+++ other Object elements +++
</ObjectCollection>

<ColorSpecificationCollection>

<ColorSpecification Id="CS001”>
<MeasurementSpec>
<MeasurementType>Spectrum Reflectance</MeasurementType>

© ISO 2015 - All rights reserved
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<GeometryChoice>

<SingleAngle>
<SingleAngleConfiguration>Annular</SingleAngleConfiguration>
<IlluminationAngle>45.0</IlluminationAngle>
<MeasurementAngle>0.0</MeasurementAngle>

</SingleAngle>

</GeometryChoice>
<WavelengthRange StartWL=”380” Increment="10"/>
</MeasurementSpec>
</ColorSpecification>
</ColorSpecificationCollection>

</Resources>

4.3.4.2 K

Reflectang
associated
the require

NOTE
is the same

]

Reflectang
included in
have differ

The Reflec
spectral re|
measurem
StartWL ar

The CxF Sp
forms of m

4.3.43 (

The Color§
measurem

Measurenj
Reflectan

Measuren
the measu
UVExclud

Measuren
SphereGeo

eflectanceSpectrum element

reSpectrum/@ColorSpecification shall reference a ColorSpecification -element.
ColorSpecification element shall describe the spectral measurements and shall*conforry
ments specified in section 4.3.4.3.

'his referencing is achieved by ensuring that the value of ReflectanceSpectrumy@ColorSpecificd
hs the value ColorSpecification/@1Id of the referenced ColorSpecification.

cfeSpectrum/@Name shall be specified when multiple ReflectanceSpectrum elements

ent values.

tanceSpectrum element content shall be a set of measurement data. This data shoulg
flectance measurements from 360 nm to 780 nm butshall at least define spectral reflectd
ents from 400 nm to 700 nm, inclusive. The number of measurements required depend
d Increment attributes of the associated ColorSpecification.

basurement data are included, they shall be tonsistent with the spectral reflectance data.

olorSpecification element

pecification element associated with a ReflectanceSpectrum shall be used to interpret
bnt data and shall include the'elements and attributes as defined in this clause.

lentSpec/MeasurementType shall be present and shall have the content Spectr
ce.

lentSpec/Devicelllumination shall be present and shall indicate the illumination sourd
Fing instrumeént’and shall have the content MO Incandescent, M1 Daylight, |
edorM3_PRolarized.

lentSpec/GeometryChoice shall be present and shall include either a SingleAngle
meftry element.

The
h to

tion

are

an Object. The Name attributes of all ReflectanceSpectrum included in an Object shalll all

| be
nce
5 on

bcification permits measurement data to be provided inanumber of different forms. Ifadditipnal

the

ra

When a Sir

1gleAngle element 1s used, 1t shall include the 1ollowing elements:

SingleAngleConfiguration shall have the content Annular.

IlluminationAngle shall have content 45.0 or 0. 0.

same content as [lluminationAngle.

MeasurementAngle shall be present and shall have content of 0. 0 or 45 . 0 and shall not have the

When a SphereGeometry element is used, it shall have the content Specular Included,
Specular ExcludedorDiffuse.

device

in mm, for example, 4 mm’.

MeasurementSpec/Aperture shall be present and shall be a string indicating the aperture of the

© ISO 2015 - All rights reserved
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MeasurementSpec/Backing shall be present and shall be one of: white, Black or Unknown.

MeasurementSpec/WavelengthRange/@StartWL shall be no higher than 400.

MeasurementSpec/WavelengthRange/@Increment shall be no higher than 10.

MeasurementSpec/Device/Manufacturer should be present, and when present, its content shall
be the name of the manufacturer of the measuring instrument used to collect measurements.

MeasurementSpec/Device/Model: should be present, and when present, its content shall be the

model name of the measuring instrument used to collect measurements.

4.3

4.3
The

example below shows the structure of the CustomResource element.

EXA

<CuptomResources>
<SpptInkCharacterisation SpotInkName="ExampleRedSRet” SubstrateName="White board’

A

</C
4.3
The

con
are

MeasurementSpec/Device/@CalibrationStandard should be present, and when present
shall be the calibration standard to which the measuring instrument used to collectume3
was calibrated to, for example, NIST’.

5 CustomResources

5.1 CustomResources element

CustomResources element shall include a SpotinkCharacterisation element for ea

MPLE This example shows the structure of the CustomReSoluirce element.

SubstrateType="Coated Paper”>
<MeasurementSet Background="Substrate”>
<Measurement TintLevel=”0.0"” ObjectRefs”Al”/>
...other tint levels...
<Measurement TintLevel="50.0"” ObjegdtRef="F1"/>
...other tint levels...
<Measurement TintLevel=7100.0/; ObjectRef="K1"”/>
</MeasurementSet>
<MeasurementSet Background=/Process Black”>
<Measurement TintLevel="0.0" ObjectRef="A2"/>
...other tint levelsi\.
<Measurement TintLeyels”50.0” ObjectRef="F2"/>
...other tint leveds...
<Measurement TintLevel="100.0" ObjectRef="K2"/>
</MeasurementSet>
SpotInkCharacterigation>
listomResources>

5.2 SpotlnkCharacterisation element
SpotInkCharacterisation element provides metadata describing the set of me3

Lainedin the file. The requirements for each element and attribute used by these Custom
deseribed in this clause.

its content
surements

h ink. The

surements
Resources

SpotInkCharacterisation/@SpotinkName shall be present and shall indicate the name by which this

ink

NOTE

is known.

number>. Thus, “YL0042” represent Yellow region with 0042 sequential number.

Naming convention of the spot inks can be generalised, for example, <color_region>&<sequential_

SpotInkCharacterisation/@SubstrateName shall be present and shall indicate the name by which the

sub

strate on which the ink is printed is known.

SpotinkCharacterisation/@SubstrateType shall be present and shall indicate the category of substrate.
One of the following values shall be used: Coated Paper, Uncoated Paper, Cardboard, Glossy
White Film, Transparent Film, Metallic Film, Transparent Film (reverse), Leather,
Metal, Paint, Paper, Plastic, Textile, Tile, Vinyl, Wood, Ceramic, Other.

©IS
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SpotInkCharacterisation/@SurfaceFinish should be present, and when present, shall be one of the
following values: None, Gloss Laminated, Matt Laminated, Gloss Varnished, Matt
Varnished, Other.

SpotInkCharacterisation/@InventorylD should be present, and when present, shall indicate the ID by
which the ink is identified within a workflow.

SpotinkCharacterisation/@PrintProcess should be present and when present, shall indicate the
category of the printing process used to print the set of patches used to characterise the ink. One of

the follow

Rotogravure,

A Spotink

SpotInkCh
backgroun|

These nanj

ing values shall be used: ElectroInk,
InkJet, OffsetLithography,

Electrophotography,
ScreenPrinting, Other.

Flexography,

Characterisation/MeasurementSet element shall be included for each tint ramp.

aracterisation/MeasurementSet/@Background shall be present and shall ;indicate
d for the set of patches, for example: Substrate, Process Black, Other:

es should be used to indicate the standard backgrounds but as these aFre just a mean

grouping measurements additional background names can be used if needed.

A SpotlnK
patch of th

SpotInkCh
indicate th
tint value i

NOTE ]
standardisdg

SpotInkCh
have the sg

SpotInkCh
present wi
the same v|

Characterisation/MeasurementSet/Measurement element sHall "be included for ¢
b tint ramp.

aracterisation/MeasurementSet/Measurement/@Tintkevel shall be present and §
e tint level of the patch to which the measurement appli€s. These values shall be percent
h the range 0 to 100.

'here is currently no standard way to calculate the tifat level, although some work is underwa
this aspect, and so, it is useful to communicate the method used.

aracterisation/MeasurementSet/Measurement/@ObjectRef shall be present and §
me value as the Id of the Object element that includes the measurement data.

aracterisation/MeasurementSet/Measurement/@ReflectanceSpectrumName shall
len more than one ReferenceSpectrum elements are included in an Object and shall h
hlue as the Name of the ReflectanceSpectrum element that includes the measurement d

the

ach

hall
age

y to

hall

be
ave
ata.
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Annex A
(normative)

XML schema for CxF/X-4 CustomResource

The schema fragment contained in file ISO 17972-4_CxFX-4_schema.xml (included as an electronicinsert)
cribhacthao CYyBE/Y A CuctomBPacaonyecg and can ho necad acthahbhacic of 2 yalidator for OB /Y 4 i
desgribes-the-GeE/X-4-Cust e can-be-used-as-the-basis-efa-validaterfer-xd/ X%~} data files.

e otree-urrorcor oot

© IS0 2015 - All rights reserved 9
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Annex B
(informative)

Examples of CxF/X-4 documents

Two examples of CxF/X-4 documents are included as electronic inserts.

The first e
and is cont]

kample shows how measurement data for a Red spot colour ink can be encoded as CXE/X-4

pined in file ISO 17972-4 _CxFX-4 _Example 1.xml.

The secongl example shows how multiple ReflectanceSpectrum elements can be included:in a sipgle

Object and

is contained in file ISO 17972-4_CxFX-4_Example 2.xml.
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