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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.
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Introduction

This document defines a new metric Spot Colour Tone Value (SCTV) for the determination of the tone
value of a spot colour ink. Spot colours in this document are defined as non-process colours (process
colours being the CMYK 4-colour primary inks). This method produces approximately uniform visual
spacing of the tones between the unprinted substrate and the 100% coverage, known as the solid ink.
This metric is calculated from either the measured spectral reflectance factors or from colorimetric
values computed from the same spectral data.
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INTERNATIONAL STANDARD ISO 20654:2017(E)

Graphic technology — Measurement and calculation of
spot colour tone value

1 Scope

This document defines a metric for assessing intermediate tones of a spot ink. This method for

the memwmmual spacing
of tophes between substrate and solid. It can be calculated from spectral reflectancejor folorimetric

meagurements of the solid ink, substrate and one or more patches of intermediate tonés'to be measured.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, onlyJthe edition cited [applies. For
unddted references, the latest edition of the referenced document (in¢luding any amendments) applies.

ISO 13655, Graphic technology — Spectral measurement and~colorimetric computation| for graphic
arts fmages

3 Terms and definitions

For the purposes of this document, the following térms and definitions apply.

ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

— IEC Electropedia: available at http://ivww.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

31
colofir exchange format
CxF/X

stangdlard defining a forfmat for the communication of spot ink characterisation data (CxF/X{4)

3.2
spot|colour ink
ink which is not'part of the set of process inks

Note [l toentry: Spot colour inks are often used when printing brand colours.

[SOURGE: 1SO 12647-7, 3.9]

3.3

Spot Colour Tone Value

SCTV

value which describes the apparent halftone area for a non-process ink

Note 1 to entry: The series of all possible tone values between the unprinted substrate and the fully covered,

solid tone will produce an approximately uniform visual spacing of the colours of the printed tones. The range of
this metric is 0 % to 100 %, where 0 represents substrate and 100 represents solid spot colour.

© IS0 2017 - All rights reserved 1
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4 Requirements

4.1 Calculation of spot colour tone value

This subclause defines a formula for Spot Colour Tone Value (SCTV) that depends on standard
colorimetric variables. Two sub-clauses then outline the steps for calculating SCTV from spectral
reflectance data and from CIELAB values.

For back-lit materials, spectral transmittance should be used in place of spectral reflectance.
NOTE The calculation of SCTV can be generalized to the measurement of regular transmittance or diffuse

transmittande factor for use In the determination of tone values of printed back-Iit signs. The details of,mpking
such measur¢ments are beyond the scope of this document.

The SCTV j[f an intermediate tone of a spot ink is defined as a substrate-relative metric.composed
of three "vallue" components and normalized between substrate (0 %) and spot ink sglid (100 %), as

shown in Formula (1):

SCTV=100x

@)

where

Vxs, Vys)|Vzs are Vy, Vy, V; values calculated for the spot ink sélid;
Vxps Vyp| Vzp are Vx, Vy, V; values calculated for the substrate;
Vxt, Vyt,|Vze are Vy, Vy, Vz values calculated for the spst ink tone.

The value domponents are defined to have functienal form similar to that of CIE L* as shown in

Formulae (2)-(6):

]x116—16 (2)

vy :f[y ]x116—16 (3)

-75}416—16 4)

where

X Y Z Aratrictimnliic valiiac calenlatnd Ao cnacifind 10 1CN) 12,00,
, I, et StHRH RS YR e S Eeeheta e aa5sSp et a oo 15990

Xn, Yn, Zy, are tristimulus values of the selected illuminant and observer, which will normally be
D50 for graphic arts applications as specified in ISO 13655.

and where
1 (6
f(u)=(u)3 7 20 5)

f(u)=(%}(u)+(%) ifus [%f ©)
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is the same compression function defined in ISO 13655 in the derivation of CIELAB.

4.2 Steps for obtaining SCTV from spectral reflectance measurements

Where possible, spectral reflectance data should be used for spot colour measurement and
communication, especially for package printing since it provides a basis to predict illuminant
inconstancy in colour reproduction.

ISO 17972-4 (CxF/X-4) provides a standard format for the communication of spot ink characterization
data and a suitable set of measurements for the calculation of SCTV. Where possible, spot colour
measurements should be communicated as CxF/X-4.

CaIC\Illation of SCTV from spectral reflectance measurements shall be performed as follows:

Step|1: Measure the spectral reflectance factor of the substrate (Rypy), the spot ink-solid (Rs2) and the
spotlink tone (Rj:)) and select or measure the spectral power distribution of the\illuminant (S3) to be
used|for viewing the print. For graphic arts, this illuminant is normally D50.

Step|2: For each of these measurements, calculate X,Y,Z as specified in ISO13655 to obtain
Xs, Ys, Zs, the X, Y, Z values for the spot ink solid,

Xp, Yp, Zp, the X, Y, Z the values for the substrate, and

Xt, Y, Zt, the X, Y, Z the values for the spot ink tone.

For some use cases, it may be appropriate to use X, Y and Z'provided by the spectrophotomeéter.

Step|3: From these tristimulus values, calculate the values Vys, Vys, Vzs, Vxp, Vyp, Vazp, Vxt, Yyt Vzt using
Formulae (2)-(4) and use these values as shown in'Formula 1 to calculate SCTV.

4.3 | Steps for obtaining SCTV from CIELAB measurements

In cqgses where spectral reflectance~data are not available, SCTV may be calculated fijom CIELAB
meagurements. In this case, SCTV is only valid for a single viewing environment and standgrd observer
for which the CIELAB values were.measured. For graphic arts use, this should be D50/2°.

Calcylation of SCTV from CIELAB measurements shall be performed as follows:

Step|1: Measure CIELAB-of the substrate (Lp, ap, bp), of the spot ink solid (Ls, as, bs) and of|the spot ink
tone|(Lg, ag, by).

Step|2: Use Formula (7)-(9):

116xa
W, =L+ 7
=53 00" )
116xb
V.=L- 9
= e ©)

to calculate Vy, Vy and V; for each of the measurements in Step 1 to obtain
Vxs, Vys, Vzs, the Vy, Vy, V; values calculated for the spot ink solid,
Vips Vyp, Vzp, the Vy, Vy, V; values calculated for the substrate, and

Vit Vyt, Var, the Vy, Vy, V; values calculated for the spot ink tone.
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