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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
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Today, with digital data input, it is recognized that modification of that digital data can be used to
compensate (adjust) for some of the differences in press, ink and paper between various printing sites
and between the actual conditions at a specific site and the reference or standard printing condition.

As part of the introduction of digital technology, the printing industries (and its standards activities)
have established reference characterization data corresponding to various printing specifications and

conditions. Characterization data is generally defined as the relationship between the CMYK digital
innutvalues (in the data file pY(‘h:\ngpd) and the measured colorimetric values for the colour

printed in
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TECHNICAL SPECIFICATION ISO/TS 10128:2023(E)

Graphic technology — Methods of adjustment of the
colour reproduction of a printing system to match a set of
characterization data

1 _Scope

Thiis document describes four methods for the adjustment of the digital content data that is|input to a
printing system to achieve consistency in the printed results among a number of presses printing to the
same general aim conditions. These four methods are generally identified as:

1) | matching of tone value curves (TVIand CTV),

2)| use of near-neutral scales,

3)| colour-optimised correction curve set, and

4)| use of CMYK to CMYK multi-dimensional transforms.

The procedures for establishing the aim condition for the ne€essary correction curves, the procedures
for] determining the individual correction curves, and a comparison of the applicability of these four
mgthods are included.

Thse adjustment procedures are intended for use~ith printing systems that use CMYK cplourants.
Su¢h systems are not restricted to those that use traditional ink on paper printing but can invjolve other
mdrking technologies such as those used for propfing and/or digital printing.

2 | Normative references

Thf following documents are referred to in the text in such a way that some or all of thejir content
constitutes requirements of this document. For dated references, only the edition cited applies. For
unfated references, the latest.edition of the referenced document (including any amendmentf) applies.

IS) 13655, Graphic technolegy — Spectral measurement and colorimetric computation for gnaphic arts
im@iges

ISQ 15076, Imagetechnology colour management — Architecture, profile format and data strucgure

IS 20654, Graphic technology — Measurement and calculation of spot colour tone value

3 | Térms and definitions

Forthe purposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

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

— |EC Electropedia: available at https://www.electropedia.org/

3.1
characterization data
set of tone values and associated colorimetric values that fully describe a given printing process

[SOURCE: ISO 12647-2:2013, 3.3]

©1S0 2023 - All rights reserved 1
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3.2

colour tone value

CTV

value which describes the apparent half-tone area for a colour using ISO 20654

Note 1 to entry: The range of this CTV metric is 0 % to 100 %, where 0 represents substrate and 100 represents
solid colour. With a linear CTV curve, the series of tone value patches between the unprinted substrate and the
fully covered, solid tone will produce an approximately uniform visual spacing of the colours of the printed tones.
For example, a 50 % CTV patch is perceptually approximately halfway between the substrate and the solid.

Note 2 to entry: The scope of ISO 20654 defines this method only for the use with spot colours but it can be used
for procesq colours in the same manner.

3.3
digital prjinting
printing directly from digital data where there is no intermediate image carrier, or the imdge carrier is
refreshed|for each impression, and thus each impression can be different in content if desired

3.4
grey balance
set of tonq values for cyan, magenta and yellow that are expected to appear as:an’achromatic grey undler
specified yiewing conditions, when printed using the specified printing canditions

Note 1 to gntry: There are two practical definitions for grey: “a colour havirig'the same CIELAB a* and b* valpes
as the print substrate” and “a colour that has the same CIELAB a* and b*values as a half-tone tint of similar L*
value printled with black ink”. The colorimetric definition of grey is where‘the CIELAB a* and b* values both equal
0.

[SOURCE:|ISO 12647-1:2013, 3.11, modified — The definition’ specifies cyan, magenta and yellow. The
note to enjtry specifies only 2 definitions of grey.]

tone value
percentage of the surface which appears to be'covered by colorant of a primary colorant as described in
ISO 12647-1

3.6
tone valuge increase
TVI
differencq between a tone value(printing) measured on a printed sheet and the tone value (data) in the
digital data file as described imISO 12647-1

4 Procedures

4.1 General

411 Overview

Printing standards, in general, specify the ink and paper to be used and the process control parameters
in colorimetric terms. Where the inks are well characterized, densitometric aims may also be included
for reference. ISO 2846-2 provides the mechanism to specify the colour and transparency of the
ink. Specification of paper is not well defined and is generally limited to an identification of colour,
translucency or grammage, and a reference to industry grades or classifications.

The printable colour gamut is defined by the combination of the colour of the paper, the colour of solids
of the primary inks, the overprinted solids of two primary inks, and the colour of the overprinted
solids of three primary inks in combination with the black ink. These are included in the printing
conditions defined in the ISO 12647 family of standards and are also typically included in other
printing specifications along with reference aims for densitometric data and tone value increase.
Characterization data associated with such printing standards are usually prepared from print test

2 © IS0 2023 - All rights reserved
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data or data from earlier tests. In either case, it is typically modified and smoothed so that it matches the
specified values for the aim parameters and represents smooth transitions within the colour volume.

In some situations, a printing system can be adjusted to match a reference by adjusting tone value
increase to match the reference. The principal assumptions are:

a)
b)

c)
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when the primary and secondary colour solids are correct, the printing gamut will be correct;

when the tone curves for the individual single colour scales match those of the referenc
condition, then the internal overprint data will also match the reference;

e printing

within limits, differences 1n the tone value increase between presses (or between a pre
reference printing condition) can be compensated for by a series of single channel ¢han
input tone values.

g first three methods described in this document use such single channel changeés‘and dif]
procedure used to determine the individual channel corrections.

e fourth method assumes that there is substantial interaction between‘channels such th
cingle channel corrections are not sufficient. It makes use of an ICC device-link transforn
chanism which maps the device-dependent printing data of one gystem into the device-
nting data of another system) which essentially is a predefined\four-dimensional trans
1son that an ICC device-link is used instead of classic ICC colput)management is that the t
luded in a device-link profile can be tuned to preserve theblack channel (single colour b
b single colour). Classic ICC colour management convertsthie CMYK data back into profile ¢
ice (PCS) data and then re-computes the individual colour separations to create a new se
Fa.

four methods depend on the use of the specified paper and ink, and that the correct co
ues of the process colour solids and two-colouroverprint solids are achieved.

hough the descriptions that follow refer to‘the "press to be used for actual printing" it is r|
it often process control within an organization is tight enough or that presses of a single

hilar enough that the same set of. corrections can be applied more broadly than to a sin
Fther, although the term press iS Bised throughout this document to refer to the intende
ice, these procedures may be-used with proofing devices or with digital printing devices
fraditional halftone, continueus tone, or non-traditional imaging modes.

.2 Printing specifications

nting standardsishotld use the printing conditions defined by the applicable part of ISO 1}
sed on these.

.3 InKspecifications

eatlipart. However, even when the printing specifications used are not based on ISO 1264
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The various parts of ISO 12647 specify use of inks appropriate to the type of printing de
spemc1 ied should be based on the appropriate part o OT USe simifar testing procedures for its
definition.

4.1.4 Establishing printing conditions

To match the colour reproduction of a printing system to the reference printing condition using tone
value curves, it is important to measure press performance using the inks and paper type specified for
the reference printing condition being matched. Because the ink, paper, and press combination being
used may not result in solids that exactly match the CIELAB colour coordinates specified, it is important
to determine the local process control aims that provide the closest match to the colorimetric aims of
the process colour solids.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=012e3a5d7875e25cd4a134a7d79d0d1b

ISO/TS 10128:2023(E)

This can be achieved by printing an ink film thickness series (often referred to as a density series) for
each ink on the reference paper either by tagging on to the end of a production printing job using the
same materials or by a specific test. The key issue is that it is important to measure and compute both
density and colorimetry over a varying range. The colour difference between the colour achieved and
the aim colour (AE) can be used to select a new aim colour for process control. These aims represent
the best that can be achieved with the ink, paper, and press being used to match the CIELAB colour
coordinates of the aim solids. If during this test the two colour overprints do not match the CIELAB
colour coordinates specified within the tolerances given (the tolerances in the appropriate part of
ISO 12647 should be used as a guide) then the inks or process should be investigated and the press
evaluation should not be completed until both solids and two colour overprints are achieved within the
specified folerance.

NOTE The method described in 4.5 can be used in cases where it is not possible to match the referenceprss
substrate gr ink solids with sufficient accuracy.

4.1.5 Characterization data and ICC Profiles

All charadterization data should be based on the ink value data sets defined in.either ISO 12642-1{ or
ISO 12642-2. Measurement of printed samples of these ink value data set shall' be accomplished| in
accordande with ISO 13655.

NOTE1 |One widely used source of characterization data sets for standandized printing conditions is fhe
International Color Consortium characterization data registry[13],

Colour m3dnagement profiles (ICC profiles) based on such characteérization data often provide a m¢re
convenient source of reference colour data. Where these are used, they shall be created in accordance
with ISO 15076. Users should note that the two do not genesally contain exactly the same data as the
process of ICC Profile creation often applies a total ink coverage limit and requires interpolation of the
character]zation data set. Nevertheless, for most practical purposes, if the ICC Profiles are well-formgd,
the two c3n be considered to be equivalent.

NOTE One widely used source of ICC profiles forsstandardized printing conditions is the International Cqlor
Consortiumh profile registry(14,

4.1.6 Dptermination of tone value

Where prjfinting conditions providé colour tone values (CTV), these should be used as specified| in
ISO 2065#. When using characterization data or ICC Profiles, colour tone values calculated frpm
measurenpents of single-colour.scales should be used.

NOTE1 |Tone value is traditionally calculated from density data and is an estimate of the percentage of the
surface whlich appears to-becovered by a uniform layer of a colourant of a single colour (if light scattering in fhe
substrate gnd other optical phenomena are ignored). The choice of which density filter set to use (density statjus)
is generally not an iSsue as long as both the reference characterization data and the press evaluation data pre
based on the samedensity status.

NOTE 2 |Use, of a spectrophotometer, adjusted so that its spectral passband is centred on the wavelenpgth
region wherethe printexhibits its maximum light absorbance providesthe best estimate of apparenttone value.
However, for process control of a running press, in the past, status density data was preferred, and for that
reason some tone value (and thus tone value increase) aims are based on densitometric data. Annex A provides
additional information about and computational techniques for conversion between colorimetric tone value and

density-based tone value.

4.2 Matching of tone value curves

4.2.1 General

The principal assumption used in this method is that, once the correct process colour solids and two-
colour solid overprints are achieved, a satisfactory overall result can be reached by simply matching

4 © IS0 2023 - All rights reserved
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the tone value curve to the reference tone value curve for each printing primary as long as both sets of
tone values are measured in the same way, that is using either TVI or CTV for both (see 4.1.6).

NOTE

Because single colour tone value curves and single colour tone value increase curves a

re directly

related either can be used. For many users, tone value increase curves are easier to visualize and thus are more
commonly used.

4.2.2 Press evaluation

Once the printing conditions are established that provide the best match to the agreed upon colorimetric
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for] a reférence near-neutral scale this approach also allows the printing process to be monit
grey-balance in addition to, or in place of, using tone value curves.
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t chart (see ISO 12642 series) will provide a set of characterization data. This data defineg
hracteristics at the operating condition that represents the best match that can be @chie
mut of the reference printing condition.
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e difference between the single colour tone value curve achieved on press and\that of the
nting condition is the tone value correction curve that must be applied to all-colour critic
fa. This correction should be determined and applied independently for €ach channel (C, M

.3 Press calibration

bss colour adjustment using tone value curves is simply the systematic application of the {
rection curves determined in 4.2.2 to all content data. This'is typically accomplished us
ter curves but may also be accomplished using any otherydigital data manipulation step a
particular workflow being used.

8 Use of near-neutral scales

.1 General

0 account one of the many factors that impact the colour of two and three colour over-pri
tone value curve clearly is the most'significant, the printed colour is also impacted by inK
L transparency, ink-water-press‘interaction, halftone screen, etc. These can all vary be
ss, ink and paper used to ereate reference printing condition characterization data and
per and ink used for the ptoduction printing.

omparison of the colorimetric data of the reference characterization data and that of the
duction printing.for a reference near-neutral scale allows individual transforms (t
ustment curves)fo be determined for each ink channel. While similar to the tone value
'ves of the method described in 4.2, they provide the ability to compensate for som
ondary vatiations that also impact the three-colour neutral scale.
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4.3.2 Reference near-neutral scale

The use of near-neutral scales to determine the required tone value adjustment curves can be used with
any reference characterization data. As noted above, if the characterization data to be matched has
been designed to produce good grey balance for a particular reference near-neutral scale, grey balance
patches of that near-neutral scale can be used with process control procedures based on grey balance.

NOTE See ISO/PAS 15339 series for details of press calibration using near neutral scale. Future versions of
ISO 12647-2 are also expected to specify press calibration using near neutral scale.
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While not required, it is convenient to use a predefined near-neutral set of CMY tone value scales to
extract near-neutral data from either reference characterization data or that of the intended production
printing. One such scale, used by some industry groups, is shown in Table 1 as an example.

Table 1 — Example near-neutral CMY tone scale

Step Cyan tone Magenta tone Yellow tone
value value value

1 0,00 0,00 0,00

2 196 1,18 1.18

3 3,92 2,75 2,75

4 5,88 4,31 4,31

5 7,84 5,49 5,49

6 10,20 7,45 7,45

7 14,90 10,98 10,98

8 20,00 14,90 14,90

9 25,10 18,82 18(82

10 30,20 23,14 23,14

11 34,90 27,06 27,06

12 40,00 31,37 31,37

13 45,10 35,69 35,69

14 49,80 40,00 40,00

15 54,90 4540 45,10

16 60,00 50,20 50,20

17 65,10 55,29 55,29

18 69,80 60,39 60,39

19 74,90 65,88 65,88

20 80,00 71,76 71,76

21 85,10 78,04 78,04

22 89,80 84,31 84,31

23 94,90 92,16 92,16

24 98,04 96,86 96,86

25 100,00 100,00 100,00
NOTE The_tone values of this scale are reported to two decimal places because
most..characterization data is recorded as 8-bit per channel data and these
value§ correspond to the quantization intervals associated with 8 bit data. As the
colorimetric data to be associated with this neutral scale is usually computed or
interpolated from colour characterization data this minimizes an additional set of
rounding errors.

4.3.3 Press evaluation

Once the printing conditions are established that provide the best match to the agreed upon colorimetric
aims for the process colour solids (see 4.1.4), an ISO 12642-2 or similar target can be printed to allow
characterization data to be measured. This can be used to compute the colorimetric values associated
with the near-neutral scale to be used. Alternatively, an image of the near-neutral scale can be included
on the test form and the appropriate data measured directly.

Given the reference characterization data and the characterization data for the press being calibrated,
a wide variety of colour analysis tools can be used to determine the tone values required on the
press being calibrated to match the colorimetric values of the reference near-neutral scale of the aim
characterization data.

6 © IS0 2023 - All rights reserved
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The differences in the CMY tone values between those specified in the near-neutral scale being used
and those required to match the CIELAB colour coordinates of the near-neutral scale computed from
the reference characterization data are the required CMY tone value correction curves. A single colour
black tone scale is used to determine the K tone value correction curve.

4.3.4 Press calibration

Press colour adjustment using tone value correction curves determined from use of near-neutral scales
is identical to colour adjustment using tone curve methods to determine the required correction. It is
simply the systematic application of the tone value correction curves determined in 4.3.3 to all content

dafa. This is typically accomplished using plate-setter curves but may also be accomplished
other digital data manipulation step available in the particular workflow being used.
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. Colour-optimised correction curve set

.1 General

e method described in 4.3 aims to match reference solids and neutral scales. A generalisat
thod determines the best correction curve set which will ensure thata selected set of colg
reference as closely as possible.

omparison of the colorimetric data of the reference characterization data and that of the
pduction printing for the reference set of colours allows.a.colour-optimised correction cu
determined. While similar to the tone value correctien‘curves of the previous two metl
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vide the ability to compensate for some of the secondary variations that impact the sele
ours.

set of colours selected may be chosen freely by the printer based on the printing
itionally, the relative importance of each colour may be specified.

TE 1
of colours and achieves the same resultlas the method of 4.3 when near-neutral and black tone sq
of colours.

TE 2  Details of one example,of this method have been described in a paper presented at the
hual Technical Conferencell2l.

.2 Selection of setof colours

h
cob

following are @xamples of some of the approaches that may be used when selecting
urs.

Where gexeral press colour accuracy is required, a set of colours spanning the colour ga
press,-spaced by similar perceptual colour difference should be used.

Where the accuracy of a specific set of colours is important these colours along with a set

using any

ion of this
urs match

intended
rve set to
hods, they
rted set of

objective.

This method achieves the same result as the method of 4.2 when the primary scales are fised as the

ales as the

2018 TAGA

the set of

mut of the

of related

colours should be selected as the set of colours. The colours may be fypir‘nl of the prinf

5 made on

a particular press or representative of the kind of work done by the printer. Typical examples are
landscape scenes, portraits of people, printing of food. In these cases, it is important that memory
colours likely to be present in the prints are rendered as accurately as possible. A set that includes
these colours should be used. In this case, the same tone value curves are used for each press, paper

and ink combination.

For critical work it may be important to select a set of colours that represents colour

s that are

critical for each print run. In this case, different tone value curves can be required for each print

run.

It is good practice to include some of the selected set of colours on the press control strip where this is
possible.
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4.4.3 Press evaluation

Once the printing conditions are established that provide the best match to the agreed upon colorimetric
aims for the process colour solids (see 4.1.4), an ISO 12642 series or similar target should be printed
to allow characterization data to be measured. This can be used to compute the colorimetric values
associated with the selected set of colours to be used.

Given the reference characterization data and the characterization data for the press being calibrated,
a wide variety of colour analysis tools can be used to determine the tone values required on the
press being calibrated to match the colorimetric values of the reference set of colours from the aim
characterjzation-data- i i vn-in-Ei

CIELAB Measurement CMYK
of selected set
of colours
Modify CMYK
curves
y
Q
Refe£enc
pressCC
Profile

».
>

eIror,

No Adjust
curves

Figure 1 — Overview of the colour-optimised correction curve set method

The differlences in colotr between those specified in the selected colour set as printed on the press gnd
those reqpired tosmatch the CIELAB colour coordinates of the corresponding colours computed frpm
the referepce characterization data is the required (C, M, Y and K) correction curve set.

Typically, cobstraints are applied to limit the curvature of the corrected tone value curves and multiple
iterations are used to obtain the best set of smooth tone value curves.

4.4.4 Press calibration

Press colour adjustment using a colour-optimised correction curve set determined from use of a selected
colour set is identical to colour adjustment using the previous methods to determine the required
correction. It is simply the systematic application of the tone value correction curves determined
in 4.4.3 to all content data. This is typically accomplished using plate-setter curves but may also be
accomplished using any other digital data manipulation step available in the particular workflow being
used.

8 © IS0 2023 - All rights reserved
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4.5 Use of CMYK to CMYK multi-dimensional transforms

4.5.1 General

The matching of tone value curves, described in 4.2, or the use of near-neutral scales described in 4.3,
or the adjustment using the colour-optimised method described in 4.4 to determine a set of CMYK tone
value correction curves is adequate in many situations. However, these methods assume that there
is not a strong interaction between the individual printing channels and that the inks being used are
generally similar in colour and transparency to those used for the reference characterization data being
matched. Multi-dimensional colour transforms (such as an ICC device-link profile) are capable of taking
into account a full four-dimensional interaction between the printing colours (inks).

NOTE While ICC-type colour management and ICC device-link profiles are used here agythe eample and
reference, it is recognized that there are other methodologies that are capable of achieving similar reqults.

It s important to understand that the method defined here is not classic celour management. The
clafssic colour management approach (using ICC as the example) would use 'profiles assocjated with
th¢ reference characterization data to convert the CMYK printing data bagk?to a colorimetri¢ encoding
in profile connection space (PCS). Then, using profiles derived from the characterization data of the
production printing, convert from PCS back to a set of CMYK data that'will produce the same colour
appearance on the press in use.

However, for colours inside the printing gamut, the same ‘eolour can be produced with various
combinations of CMYK tone values. Because the relationship of the amount of black used in producing
any colour and the use of black-only (e.g. for text, dropped.shadows, etc.) is important in many printing
applications, classic colour management cannot be used:

A modified set of transforms, called device-link profiles in ICC colour management, can be de¢signed to
trgnsform directly from one set of CMYK data &0, another set of CMYK data. When constru¢ting such
trgnsforms, software algorithms can be used’to preserve the relationship between the black tone
values and those of the other process coloursand to maintain other aspects of the original colpur values
important to their printability.

4.3.2 Press evaluation

Th starting point used to create a device-link profile is the characterization data for the|reference
printing condition to be matched and the characterization data for the intended press to bg used for
printing. This is similar to the starting point for 4.3.

4.5.3 Press calibration

Press colour adjastment using device-link profiles is simply the systematic application of the tfansforms
of the devigeslink profile to all content data either by the RIP driving the plate setter or in|any other
data manipulation step in the workflow capable of accomplishing the required multi-dimensional
trgnsforms.

5 Conversion options and workflows

5.1 General

There are no explicit requirements that dictate which method of press colour adjustment is preferred.
However, in general the use of device-links as the adjustment method will find wider applicability
in those printing and proofing technologies that use colourants that differ from the traditional inks
specified in ISO 2846-1 (e.g. digital printing).

The matching of tone value curves, the use of near-neutral scales, or a selected set of colours rather
than the use of device-link transforms, will find greatest applicability in those printing processes where
the printing colourants and processes are similar to the processes and colourants used to create the

©1S0 2023 - All rights reserved 9
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reference printing condition. The choice of the method will largely depend on the choice of the process

control procedures to be used in the control of the subsequent printing operation.

There may be some situations where the most effective method of adjustment will be a combination
of the application of tone value correction curves (using any of the three methods to determine the
desired correction) followed by the application of multi-dimensional transforms (e.g., ICC device-link

profiles).

5.2 Process control data

data set fpr the printing condition to be simulated. Where documents are provided as PDF/X, the
Profile in the Output Intent shall be used. Details of the algorithms used to derive reference yalues
out of scope of this document. Developers of tools to do this should refer to www.color.orgitere b
practice niethods for using and analysing ICC Profiles are available.

Conversion between CIEXYZ and CIELAB shall be performed as described in ISO 13655 and convers

on

between dolorimetric tone and densitometric tone should be performed as describedin Annex A. Colgur

tone valugs shall be calculated from CIEXYZ or CIELAB as described in ISO 20654.

CMYK valjes corresponding to neutral scale CIELAB or CIEXYZ shall be found from the ICC Profile
character]zation data. This may require interpolation where the requiredvalues are not included in
data set.

or
he

Where ICL Profiles are used, these should conform to ISO 15076-1 (ICC.1) and the A2B1 transfofm

(colorimetric transform) should be used to determine colorimetric data. Where the B2A1 tablg
used, the|round-trip accuracy of the ICC Profile should be,checked using the method described
ISO/TS 23564.

The refer¢nce values derived in this way can deviate fom the conventional values, but it is importd
that these values are used and not the conventional values to ensure the correct visual output.

Tolerancep for process control are provided in*ISO 12647 series.

The referpnce substrate colour is the I€C) Profile white point or the characterization data col
value cortesponding to zero CMYK. Where the substrate colour for the intended print process diff]
significanfly from the reference substrate colour, one of the adjustments methods described
ISO 12647-2 should be used to madify the process control reference values derived from the ICC Pro
or characferization data. The ntethod used should be communicated.
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Annex A
(informative)

Tone value

:2023(E)

A.f—General
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he value, better known to some as apparent dot area, is a tool invented by the graphic.arts c
monitor the relative changes in tone reproduction of an image as it moved through,the vari
film reproduction (positive and negative), to a printing plate, and eventually, to the prinf
vas initially tied to halftone images that used centre weighted dot patterns.'It is an e
fractional area coverage that will have the same light absorption as the sample being 1
" reference, absorption is equal to 1 minus the reflectance. In computing the apparent
a coverage, the sample is assumed to be composed of areas that have either the absorpf
pstrate (clear film or unprinted paper) or that of uniform areas of afixed absorption level ¢
The maximum exposed density of the film or the solid area of the ink. This is an important as
fause halftone images on either film or paper are not uniform and in addition images
lude an effect called optical gain. Optical gain is associated'with the scattering of light
ber substrate and results in more absorption of light thafiis‘accounted for by the actual are
ink.

Intlegrated reflectance measurements combine opticdl gain, non-uniformities in the "solid"
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absorption (reflectance) of paper, film, ink,etc. varies as a function of the wavelength g
ng measured.

ditionally, status density was the common tool available to measure both film and pape
some cases used to provide the estimates of tone value. Where available, colorimetric dat
used to estimate tone value. Any)ymeasure that is directly related to the absorption of li
rking (light absorption) media.being used is a valid candidate. In general, the closer th
nd pass of the measurementsystem matches the wavelengths of maximum absorption of th
dium, the more consistentthe estimate of tone value will be.

is document recommends the use of colour tone value (CTV) as specified in ISO 20654
5sible. There arecases where this is not possible, for example where printing conditions arg
ng density-based measurement.

.2 Computation of tone value from density

Th

©lI

e basic formula is shown in Formula (A.1).
A —A R.—R

T,p =100 x (4 =4p) lO):100 o (Bo=F) J

(AS _Ap) (Rp _RS)
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