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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 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).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trad
URL: www

s drawn to the possibility that some of the elements of this document may,be the subjeq
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
Liso.org/iso/foreword.html

This docun

This secoy
technically

The main d

electrq
have b

5.3.2h

minor

A list of all

that thle black region may now be printed with a combination of inks has been added;

hent was prepared by Technical Committee [SO/TC 130, Graphic technology.

)d edition cancels and replaces the.fiyst edition (ISO 17972-4:2015), which has b
revised.

hanges compared to the previous edition are as follows:

are
the
the

t of
s of
| /or

not

And
the
fing

een

en,

nic files for Annexes A and-B, available at http://standards.iso.org/iso/17972/-4/ed-2
pen corrected;

as been clarified that.the same set of patches shall be printed on black and substrate;

clarificationsiand editorial corrections have been added.

parts in-the ISO 17972 series can be found on the ISO website.
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Introduction

The ISO 17972 series 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 Colour Exchange Format, version 3 (CxF3), for

pre

press data exchange and verification.

ISO

ISO
ISO

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-I[SO 12
12642-2.

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

has

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

being either process inks or spot inks. The term “process inks” is used to0 describe a set of in

fred
ink
the

juently used in combination on a printing press (often cyan, magénta, yellow and blac
b are generally characterised in combination and the measurement data for combination
subject of [SO 17972-3.

Thi
ma

5 document covers the use of CxF when exchanging spet colour characterisation data
y proprietary formats for this communication and it\is hoped that this document wil

more reliable means for the communication of spot colourcharacterisation data. Itis usually |
to grint and measure combinations of spot colour inks:Instead, each ink is characterised in
with a print substrate by means of its spectral characteristics and ink opacity.

In dome cases, multiple impressions of single\or multiple spot inks can be used; details of}
and the production method used are not provided in this document. Similarly, the way in w

isp
extq

Thd
dat
the

X-R
mat

The
=4/¢

oduced is also outside of the scope.Information of this kind can be included using stz

se types of ink.

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

following files'are part of this document and are available at http://standards.iso.org/

642-1 and

led product
pught of as
ks that are
k). Process
s of inks is

There are
provide a
mpractical
onjunction

these inks
hich an ink
ndard CxF

bnsion mechanisms.
measurement of metallic, pearlescent or fluorescent colours might require additional (]i' extended
h fields in addition to those-described in this document in order to be sufficient to fully characterise

bhts to the

so/17972/

d-2/en:
CxF3<Core.xsd;

CxF3_Core_Schema_diagram.pdf;

©IS

[S017972-4_CxFX-4_Example 1.xml;
[S017972-4_CxFX-4_Example 2.xml;
[1S017972-4_CxFX-4_schema.xsd.
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Graphic technology — Colour data exchange format

(C

xF/X) —

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

1

Thi
cha

Scope

5 document defines an exchange format for spectral measurement data of inks.te‘provide
Facterise spot colour inks to allow reliable printing and proofing of productsthat have bed

a means to
n designed

using these inks. Only isotropic (paper-like) substrates are within the scopetofithis document, which is

lim
use

Thi
min

2

The
con
und

ISO

For

ISO

3.1
Col
infd
illus

ted to application areas where the same ink and paper combination that has been char3
 when printing.

5 document describes the use of a CustomResource element within the CxF framework
imum and recommended set of data for exchange.

Normative references

following documents are referred to in the textdn such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

17972-1:2015, Graphic technology — Colour data exchange format — Part 1: Relationship to C]

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

and IEC maintain terminological databases for use in standardization at the following ad

[SO Online browsifg platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

prSpecification

cterised is

to define a

Pir content
pplies. For
[s) applies.

KF3 (CxF/X)

dresses:

rmation about the ColorValue (3.2) including its source (measurement speq

ifications),

mninant/observer calculation method (tristimulus specifications), and physical attribl|1tes of the

b' Vil dle T win W SN . okl . | dopen).
O0DJETTs (O3 (SIZT, qualrtIcy, TIrsit, ©tc,j

[SOURCE: ISO 17972-1:2015, 3.1.1]

3.2

ColorValue
defined colour space type that can hold values and associated information related to that specific type

of d

evice independent colour space

[SOURCE: ISO 17972-1:2015, 3.1.2 — modified to comply with ISO/IEC Directives, Part 2, 2016, 16.5.5.]
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3.3
CustomRe

sources

additional information not included in the CxF3 Core about colour objects and the file itself that is
considered application specific in nature and not generally of use to all other applications

[SOURCE: ISO 17972-1:2015, 3.1.3 — modified to comply with ISO/IEC Directives, Part 2, 2016, 16.5.5.]

3.4

element content

XML textb

etween the start tag and end tag of an element

[SOURCE: I

3.5
object
thing used

[SOURCE: 1
3.6

U 16604-1:2U14, 5.4

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

SO 17972-1:2015, 3.1.5 — modified to comply with ISO/IEC Directives, Parti2, 2016, 16.5

resources

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

informati(I
Note 1 to enftry: This is also referred to as the “CxF3 Core”. It is defined by the €xF3-Core namespace schema

[SOURCE: I

3.7
schema

SO 17972-1:2015, 3.2.4]

XML docurhent conforming to the specifications established by the World Wide Web Consortium

defines thg
[SOURCE: I
3.8

spot coloufr
s colour that is used in addition to, or in place of, a process colour and is normally appl

non-proceg

structure of a class of XML documents

SO 17972-1:2015, 3.2.5]

with a single impression

3.9

tint level
percentage
should be &

3.10

value in the rardge'0 to 100 that indicates how much of a marking substance (e.g. ink, to
pplied to a printed region

eXtensibl¢ Markup Language

XML
set of ruleg

foryencoding documents electronically

5.]

that

ied

her)

[SOURCE: 1

S0 17972-1:2015, 3.2.6 — modified]

4 Symbols and abbreviated terms

The following documentation conventions are used.

Names of XML elements are shown in bold type, for example Resources.

Names of XML attributes are shown in italics, for example SpotColorName.

— XML XPaths are used to identify XML elements. For example, container/contained refers to an
element (contained) that is a child of another element (container).

© ISO 2018 - All rights reserved
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Similarly, XML XPaths are used to refer to XML attributes. For example, element1/@Name refers to

an attribute (Name) of an element (element1).

Requirements

General

CxF/X-4 files conform to the requirements of ISO 17972-1 and the CoreResource element may be

vali

dated as described in Annex C.

Det
exa

The

5.2

Thi
The
des

a)

b)

5.3

5.3

Med
as
con

ples are described in Annex B.

status of Annexes A, B and C is informative.

Conformance levels

Cribed.
CxF/X-4 Full Characterisation. The data provided by CxE/X<4 allows the colour and op

ink printed on top of other content is to be made.

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

can be characterised using a single(spectral measurement.
Characterisation chartipreparation

1 General

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

bination of ink\and substrate.

hils as to how the CustomResource element may be validated are provided in Annex4 and some

5 specification defines three conformance levels identified as CxF/X-4, CxF/X-4a and CxF/X-4b.
se conformance levels allow different methods of spot colour confmunication in commop use to be

city of the

ink to be specified. This is particularly important in sitddtions where an accurate proof|of the spot

CxF/X-4a Single Background Characterisation. There are situations where it is usefull to be able

bn a single

be able to

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

htion chart

$hown in FigureZl. This measurement data provides the characteristic colour respompse for the

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=7bf5915a80f3e62d9188dde841523ca5

ISO 17972-4:2018(E)

Key
1
2
3

solid

substral

region

53.2 Pr

For all con

te
brinted with black

Figure 1 — Example characterisation chart

nted patches

formance levels, patches of 0 % and 100 % shall*beprinted on the unmarked substrate.

The printing system to be characterised shall be suitably configured and calibrated to match nor

operating

Tint levels

onditions before the characterisation chart is printed.

recorded in the CxF data shall be those requested by the characterisation chart, which is

guaranteed to match the percentage area covered on the print because of tone value increase or ot

factors.

Tint levels
means no

recorded in the CxF datashall be as percentage values in the range of 0 to 100, whe
ink was requested and_100 means that the chart requested that the area be comple

covered with ink.

For confor
shall inclu
minimum

For confor}
ink. This s
substrate.

mance levels CxE/X-4 and CxF/X-4a, the set of patches printed on the unmarked subst
e at least one‘patch with an intermediate tint level, for example 50 %, and should inclu
f 11 patchesiin total.

mancedevel CxF/X-4, a second set of patches shall be printed on the region printed with b
bt of patches shall have the same tint levels as the set of patches printed on the unmar

mal

not
her

e 0
tely

Fate
le a

ack
ked

This document does not provide guidance as to how to measure patches and users shall ensure that
measurements are made in line with measurement instrument manufacturers' guidelines.

NOTE

aperture size of the measuring device. See ISO 13655 for additional guidance.

Most spot measurement systems use a patch width (w) and height (h) of at least 1 mm larger than the

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

© ISO 2018 - All rights reserved
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Table 1 — Patch measurements required for each conformance level

Type of measurement CxF/X-4 CxF/X-4a CxF/X-4b
Solid ink printed . . .
on substrate Required Required Required
Tints of ink printed 3 minimum, 3 minimum, No requirement
on substrate 11 recommended 11 recommended q
Tints of ink printed 3 minimum, No requirement No requirement
on black background 11 recommended q q

5.3]3 Substrate and ink identification

The substrate and ink combination to be characterised shall each be identified by a uniguie name.

5.3[4 Preparation of black region

A r¢gion of the substrate shall be printed black using black ink or a combination of inks. Thle resulting
colqur L* value should be less than 20 and shall be as dark as possible. The a* and b* values ghall not be
grepter than 3 and shall not be less than -3 and should be spectrally non=selective.

The black ink(s) shall be completely dry before the spot ink patchesare printed.

5.3/5 Measurements
Medsurements of each patch shall be made using the safiie’'measurement condition.
Thg measurements should be made as defined in [SO\I3655 using white or black backing.

Thg measurement condition used when makingmeasurements shall be reported as describefl in 5.4.4.3.
5.4) Measurement communication

5.4/1 General

The characterisation chart shall’be measured and the measurements and required metaddta shall be
conpmunicated using CxF as specified in this document.

5.4]2 Structure

Thd document strueture shall conform to the requirements of CxF 3.0 which has the form illustrated in
Figlire 2.

The Filelnformation and Resources elements shall conform to the CxF 3.0 requiremenits for core
resTurces and shall conform to all additional requirements defined in this document.

© IS0 2018 - All rights reserved 5
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ISO 1797

5.4.3 Filelnformation element

A single Fil

by the CxF

— Fileln

that crfeated the measurement data.

— Fileln

measujfrements were made.

— Fileln

file is §o be used in compliance with another-ISO standard, it shall include the standard numbe
the conment text.

5.4.4 Cofe resources

5.4.4.1 Resources element

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

EXAMPLE The following example shows the structure of CxF Resources.
<Resourceg>
<Object(oldedtion>
<Obje¢tBObjectType="Standard" Name="Red Spot" Id="Al">
<Colervetwe

2-4:2018(E)

Figure 2 — Structure of a CxF document

core.

formation/@Creator shall be specified and shall indicate the person, organization or softw

formation/@CreationDate shall be specified and shall indicate the date and time at which

formation/@Description shall be included and shall start with the string “CxF/X“. Where

eInformation element shall be included and shall include thefollowing attributes as defined

are

the

the
rin

ted

<ReflectanceSpectrum ColorSpecification="CS001"

Name="UniqueWithinThisObject">

0.2852 0.3651 0.5526 0.7825 0.9326 0.9829 1.0031 1.0097 1.0059
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>

© ISO 2018 - All rights reserved
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<ColorSpecification Id="CS001">
<MeasurementSpec>
<MeasurementType>Spectrum Reflectance</MeasurementType>
<GeometryChoice>
<SingleAngle>
<SingleAngleConfiguration>Annular</SingleAngleConfiguration>
<IlluminationAngle>45.0</IlluminationAngle>
<MeasurementAngle>0.0</MeasurementAngle>
</SingleAngle>
</GeometryChoice>
<WavelengthRange StartWL="380" Increment="10"/>
<DeviceIllumination>Ml Daylight</DeviceIllumination>
<Aperture>"4 mm"</Aperture>

A

</R

5.4

Ref
ass
the

NO1
is tH

Refi

<Backing>Black</Backing>
</MeasurementSpec>
</ColorSpecification>

ColorSpecificationCollection>

Esources>

4.2 ReflectanceSpectrum element

lectanceSpectrum/@ColorSpecification shall reference a ColerSpecification ele
ciated ColorSpecification element shall describe the spectral measurements and shall
requirements specified in 5.4.4.3.

E This referencing is achieved by ensuring that the value{of ReflectanceSpectrum/@Color

e same as the value ColorSpecification/@Id of the referenced ColorSpecification.

lectanceSpectrum/@Name shall be specified when multiple ReflectanceSpectrum el

ment. The
conform to

bpecification

pments are

included in an Object. The Name attributes of all ReflectanceSpectrum elements included i an Object

sha

The
spe
me?
Sta

The
If a

reflectance data.

5.4

Thd
the

Me:
Ref

] have different values.

ReflectanceSpectrum element content shall be a set of measurement data. These dat3
Ctral reflectance measurements from 360 nm to 780 nm, but shall at least define spectral

'tWL and Increment attributes of the associated ColorSpecification.

CxF Specification permits._measurement data to be provided in a number of differ
dditional forms of measurement data are included, they shall be consistent with t}

4.3 ColorSpecification element

ColorSpecification element associated with a ReflectanceSpectrum shall be used t

isurenientSpec/MeasurementType shall be present and shall have the content S
lectance.

measuremeiit data and shall include the elements and attributes as defined in this clausg.

 should be
reflectance

isurements from 400 nm to 700 nng,,inclusive. The number of measurements required ¢lepends on

ent forms.
le spectral

D interpret

pbectrum

MeasurementSpec/GeometryChoice shall be present and shall include either a SingleAngle or a
SphereGeometry element.

When a SingleAngle element is used, it shall include the following elements:

SingleAngleConfiguration shall have the content Annular.

IlluminationAngle shall have content 45.0 or 0.0.

MeasurementAngle shall be present, shall have content of 0.0 or 45.0 and shall not have the

same content as IlluminationAngle.

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

© ISO 2018 - All rights reserved
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MeasurementSpec/Aperture shall be present and shall be a string indicating the aperture of the device
in mm, for example, “4 mm”.

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.

MeasurenmentSpec/Device/Model should be present and, when present, its content shall be the model
name of the measuring instrument used to collect measurements.

MeasurementSpec/Device/Devicelllumination shall be present, shall indicate the \iluminafion
source of the measuring instrument and shall have the content M0 Incandescent MLl Daylight,
M2 UVExdludedorM3 Polarized.

—

MeasurementSpec/Device/@CalibrationStandard should be present and, when present, its confent
shall be th¢ calibration standard to which the measuring instrument used to ¢ollect measurements was
calibrated fo, for example 'NIST"

5.4.5 CustomResources

5.4.5.1 (ustomResources element

The CustomResources element shall include a SpotInkCharacterisation element for each ink.
EXAMPLE This example shows the structure of the CustomResource element.

<CustomRegources>
<SpotInkCharacterisation SpotInkName="ExampleRedSpot" SubstrateName="White board"
SubstrateType="GCoated Paper">
<MeasyrementSet Background="Substrata">
<Megsurement TintLevel="0.0" ObJjec¢tRef="Al"/>
.].other tint levels...
<Megsurement TintLevel="50.00bjectRef="F1"/>
.{.other tint levels..,
<Megsurement TintLevel="100.0" ObjectRef="K1"/>
</MeagurementSet>
<MeasyrementSet BackgreGnd="Process Black">
<Megsurement TintIewel="0.0" ObjectRef="A2"/>
.|.other tint deyvels...
<Megsurement T4mtlLevel="50.0" ObjectRef="F2"/>
.{.other tipt- levels...
<Megsurement /TintLevel="100.0" ObjectRef="K2"/>
</MeagurementSet>
</SpotIpkCharacterisation>
</CustomR¢sgCurces>

5.4.5.2 SpotIinkCharacterisation element

The SpotinkCharacterisation element provides metadata describing the set of measurements
contained in the file. The requirements for each element and attribute used by these CustomResources
are described in this clause.

SpotInkCharacterisation/@SpotinkName shall be present and shall indicate the name by which this
ink is known.

NOTE1 Naming convention of the spot inks can be generalized, for example, <color_region> and <sequential
number>. Thus, “YL0042” represent Yellow region with 0042 sequential number.

8 © ISO 2018 - All rights reserved
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SpotInkCharacterisation/@SubstrateName shall be present and shall indicate the name by which the
substrate 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.

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.

SpatinkCharacterisation/@InventoryID should be present and, when present, shall indicat
which the ink is identified within a workflow.

SpatinkCharacterisation/@PrintProcess should be present and, when present,”shall ir
catggory of the printing process used to print the set of patches used to characterise the ink
follpwing values shallbeused: ElectroInk,Electrophotography, FleXography,Rot

e the ID by

dicate the
One of the
gravure,

InkJet,OffsetLithography, ScreenPrinting, Other.
A SpotInkCharacterisation/MeasurementSet element shall be inchided for each tint ramyg.

SpdtinkCharacterisation/MeasurementSet/@Background shall-be present and shall ifjdicate the

background for the set of patches, for example: Substrate, Rrgcess Black, Other.

NOTE 2
bladk ink.

Although the value is “Process_black”, itis not necessary to print the black region usiphg a process

A §potinkCharacterisation/MeasurementSet/Measurement element shall be included for each

pat¢h of the tint ramp.
Spa
ind
tint

and shall
percentage

tInkCharacterisation/MeasurementSet/Measurement/@TintLevel shall be present
cate the tint level of the patch to which.the measurement applies. These values shall be
levels in the range 0 to 100.

In 1
med

hany use cases, it is desirable tolinearize the printing system so that input tint level matches the
isured tone value; for example, by using SCTV as specified in ISO 20654.

Spd and shall

hav

tInkCharacterisation/MeasurementSet/Measurement/@ObjectRef shall be presenf
e the same value as the Id of the Object element that includes the measurement data.

Spa
pre
the

tInkCharacterisation/MeasurementSet/Measurement/@ReflectanceSpectrumNameRef shall be
sent when more than one ReflectanceSpectrum elements are included in an Object and shall have
same value-as the Name of the ReflectanceSpectrum element that includes the measurgment data.
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ISO 17972-4:2018(E)

Annex A
(informative)

XML schema for CxF/X-4 CustomResource

The schema fragment [1S017972-4_CxFX-4_schema.xsd, available at http://standards.iso.org/iso/

17972/-4/¢€ -
for CxF/X-4 data files.

NOTE Files with .xml, .xsd or .cxf extension can all be opened with a standard text editor, thotigh use|of a
dedicated XML tool may help with formatting and visualisation.
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