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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 ISQ, alsa take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

Draft International Standards adopted by the technical committees are circulated to the member bodies|for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the| subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

International[Standard 1ISO 13656 was prepared by Technical Committee ISOATC 130, Graphic technology.

Annexes A tg C of this International Standard are for information only.
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Introduction

Reflection densitometers and reflection colorimeters (of tristimulus photometric or spectrophotometric type) are
both reflectometers measuring the reflectance factor of reflection copy materials. Densitometers conforming to
ISO 5-4 and ISO 14981, and colorimeters conforming to 1ISO 13655 possess a common geometry type, namely

either 0°/45° or 45°/O° It is further specmed in ISO 5-4 that densnometnc measurements shaII be made on a

specified hlack
that refleg
colorimet

Notwithstg
these is th

5 calculated from these values. A colorimeter, on the other hand, normatly displays differe
pf the spectral reflectance factor, although frequently it can also display” various transfor

paramete
averages

CIE illumipant A. In colorimetry, ISO 13655 specifies a spectral power ‘distribution that conforms to (
D50 but a¢cepts that such a source is not easily realisable. It requires that D50 be used to calculate t
values which, together with the weighting functions specified, effectively defines the spectral response
achieved by the use of filters or calculation from spectrophotometric data. In practice most colour meg
graphic arts today are made with spectrophotometers usiig a source with a spectral power distribut
illuminant JA. The measured spectral reflectance data is;used to calculate both densitometric and colq
and illumipant D50 is used to calculate the tristimulus,values as specified in ISO 13655. The implicat
colour me@isurement is that it gives erroneous results‘when samples fluoresce.

The aim o¢f colorimetry is to provide an instrument response which simulates, as well as possiblg,

standard @¢bserver. In graphic arts, colorimetry serves mainly for colour matching and the establishm
standards
permitted the use of colorimetry in process control as a complement to densitometry.
Densitoms
specified

appropriat
colorant p
However,
task is thg
covered b

ters are primarily desigred for indirect measurement and control of the amount of colorant
ype present in, or“on, a substrate. ISO 5-3 defines a number of statuses, each of whic
e for a particular-application. The primary aim of densitometry for graphic arts is to monitor t
br area on a grint’or proof. For a half-tone print this is a function of the ink film thickness and
densitometryis also used for the determination of other process control quantities. A disti
evaluation of the density ranges of colour separation input material; this type of densit
this dnternational Standard.

ly, it is noted
er and as a

. The first of
(logarithm of

ntly weighted
nations from
bfine a more

conforms to
IE illuminant
he tristimulus
whether it be
surements in
on similar to
rimetric data
on of this for

that of the
ent of colour

The availability of inexpensive, hand-held colorimeters, with small sampling apertur¢s, has also

material of a
h is deemed
he amount of
tone values.
ctly different
metry is not

Historically, eelour densitometers for reflection type material were first used in preparation for colour s

eparation for

determining the density ranges of continuous-tone, coloured original artwork, as measured through the wide-band
filters used for colour separation. As the quality of the printed products improved, however, reflection densitometers
were also applied to process control in printing. Here, the areas measured consist typically of single-colour patches
contained in control strips, printed with the process colours cyan, magenta, yellow and black.

For the control of the chromatic colours, especially yellow, it was later discovered that measurements made with

narrow-band filters, each centred on the main absorption maximum of one of the process ink colorants, provided
features which can be advantageous for certain control applications. These are:

reduction of the influence of slight hue shifts on density,

bringing the yellow densities and tone values within the range of those of cyan and magenta,

© 1SO 2000 — All rights reserved
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— improvement of inter-instrument agreement,

— extensio

n of the linear relationship between density and ink film thickness to higher densities,

— reduction of the magnitude of density additivity failure.

It was also found that the readings obtained from densitometers with a means for cross-polarisation to minimise the
influence of first-surface reflection were less affected by ink dry-back. Polarisation also contributes to the last two
features above. The need for the instrument designer to correct for it in computing the spectral response is

described in
of polarisatio

ISO 5-3 and also in annex B of this International Standard. Standardisation of the minimum efficiency
n is covered by ISO 14981.

The wide ran
as well as th
increasingly
industry. It is

ge of applications for which densitometry is used, mean that both wide and narrow band:instruments,
b optional use of polarisation, are in common use in graphic arts. Furthermore, colorimetry is| becoming
widely used and all of these options present many alternatives for process measurement|within the
for this reason that this International Standard has been produced. Since thelindustry irjcreasingly

needs to comunicate process control information between various participants in produgction it is esgential that

this be defin
control strips

Many of the
later in this
comparative
and colorime
of which may
the intent of
situations th
communicati
agreed proce
methods for

be employed|

ed unambiguously. By defining terms, specifying preferred test methods "and the requir¢ments for
and defining reporting procedures, such ambiguity should be kept to a niinimum.

parameters measured or calculated in graphic arts process controliincluding some of thoge defined
International Standard, do not require any specific spectral¢/tesponse to be effective.| They are
measurements and are in many cases calculated directly from(the reflectance data from which density
tric parameters are themselves derived. In isolated production environments various parameters, each
be derived from any reasonable spectral product, can be.equally effective for process control. It is not
this International Standard to preclude their continued.'Use in such a situation. Howevef, in some
pre are advantages in using specific parameters~6f spectral products and, furthermgre, to aid
bn in a distributed production environment it is\essential that graphic arts metrology is|based on
dures. It is in this context that this International;Standard specifies colorimetric and densitometric test
he most common process control procedures\in graphic arts and specifies the reporting procedures to

Vi

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=226e0b6dd42e23388031b70c8e432e8d

INTERNATIONAL STANDARD

ISO 13656:2000(E)

Graphic technology — Application of reflection densitometry and
colorimetry to process control or evaluation of prints and proofs

1 Scope

This Inter
printing in

— defings terms;
— specifies minimum requirements for control strips;
— specifies test methods;

— specifies reporting procedures for the results.

2 Norn

The follow
this Intern
publication
investigatg
undated r
maintain r

ISO 5-3, A
ISO 5-4, A

ISO 12647
productior

ISO 12647
productior]

hational Standard applies to process control and evaluation of single and multi‘cotour
the graphic arts using densitometry and colorimetry. This International Standard:

native references

ng normative documents contain provisions which, through reference in this text, constitute
s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most fecent editions of the normative documents indicate

pferences, the latest edition of the-normative document referred to applies. Members of

pgisters of currently valid International Standards.

hotography — Density medsiyrements — Part 3: Spectral conditions.

hotography — Density measurements — Part 4: Geometric conditions for reflection density.

-1, Graphic technology — Process control for the manufacture of half-tone colour separatio
prints — PartylsParameters and measurement methods.

-2, Graphic technology — Process control for the manufacture of half-tone colour separatio
prints.~ Part 2: Offset lithographic processes.

proofing and

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

ncouraged to
d below. For
SO and IEC

hs, proof and

ns, proof and

ISO 1264

r-3,) Graphic technology — Process control for the manufacture of half-tone colour separa

tions, proofs

and production prints — Part 3: Coldset offset lithography and letterpress on newsprint.

ISO 12647-41), Graphic technology — Process control for the manufacture of half-tone colour separations, proof

and produ

ction prints — Part 4: Gravure processes.

ISO 12647-51), Graphic technology — Process control for the manufacture of half-tone colour separations, proof
and production prints — Part 5: Screen printing.

ISO 13655, Graphic technology — Spectral measurement and colorimetric computation for graphic arts images.

1) To be published.

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=226e0b6dd42e23388031b70c8e432e8d

ISO 13656:2000(E)

ISO 14981Y), Graphic technology — Process control — Optical, geometrical and metrological requirements for
reflection densitometers for graphic arts use.

ISO 15790%), Graphic technology and photography — Reflection and transmission metrology — Documentation
requirements for certified reference materials, procedures for use, and determination of combined standard
uncertainty.

DIN 16536-2:1995, Colour density measurements on on-press or off-press prints; Part 2: Instrument specifications

for reflection

densitometers and their calibration.

3 Terms

For the purposes of this International Standard, the following terms and definitions apply; they ar

and definitions

P given in

alphabetical [order. Where appropriate they have been taken directly from the CIE Internationgl Lighting
Vocabulary, [SO 5-1 to 5-4, ISO 12637-1 and ISO 12647-1 as indicated at the end of the definition.

3.1

aperture

see sampling aperture

3.2

colorimeter

instrument fdr measuring colorimetric quantities, such as the tristimulus-values of a colour stimulus

[International Lighting Vocabulary 845-05-18]

NOTE A [tristimulus colorimeter achieves this by the analogueintegration of the spectral product of object reflectance or
transmittance |factor, illuminant and filters which are defined by the standard observer functions. A spectrophotometric

colorimeter ac|

hieves this by calculation from the spectral reflectance or transmittance factor data.

3.3
control patch
area producgd for control or measurement purpeses

[1SO 12647-1]

is definition is independent of whether the control patch is produced on film, a printing forme or a pri
h| or direct methods.

NOTE Th ht substrate

by convention

3.4
control strip
one-dimensignal arrayofcontrol patches

[1SO 12647-1]

35
core density (on a half-tone film)
transmittance density in the centre of an isolated opaque image element such as a half-tone dot or line. Unit: 1

[1SO 12647-1]

3.6
density
See reflection density

NOTE (Optical) density can be defined for both transmitting and reflecting samples. However, in the context of this
document it is usually only appropriate to reflecting samples. The document uses the term density freely; it should be
understood to be reflection density unless otherwise specified.

© 1SO 2000 — All rights reserved
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3.7
doubling/s

ISO 13656:2000(E)

lur patch

control patch for the assessment of the true rolling condition

3.8

film (separation)
image carrier which contains black and white information in analogue form

NOTE

3.9

Although normal use of the word film would also include colour film materials they are not included in this definition
which is restricted to monochrome half-tone film separations, of which there is one for each colour ink to be printed.

film polaritly

polarity (o
positive if
negative if
[ISO 1264

3.10

a film)
clear and solid areas on the film correspond to unprinted and solid areas on the| print,
clear and solid areas on the film correspond to solid and unprinted areas on the print; respe

7-1]

fringe width (of an isolated opaque image element)

average d
specified f

[ISO 1264
NOTE

3.11
half-tone
image con
producing

[ISO 1263

NOTE
per unit ar
density ma

3.12
image ele
See half-t

3.13
incident flu
flux incide

stance between the density contour lines corresponding to 10 % and 90 % of the minimum
Dr the printing process under consideration

7-1]

Fringe width is expressed in millimetres.

tonal gradations
7-1]

Used especially with printing processes like offset lithography where the ink film thickness or the amo
ba is constant throughout the\image. However, it is sometimes used in gravure printing where thd
also vary.

ent
ne

X
Nt oh.the sampling aperture defining the specimen area on which the measurement is made

respectively;
Ctively

core density

hposed of dots which can vary in screen ruling (number per centimetre), size, shape, or density, thereby

unt of colorant
half-tone dot

[ISO 5-1]

3.14
ink-trap
I

for an overprint, a relative measure for the average amount of colorant per unit area of the second-down colorant

layer that i
NOTE 1
NOTE 2

NOTE 3

s deposited on to the first-down colorant layer
Ink-trap is expressed as a percentage.
Not to be confused with trap employed in colour separation to attenuate mis-register effects.

Apparent ink-trap is measured optically; gravimetric ink-trap by weight.

© 1SO 2000 — All rights reserved
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3.15

mid-tone balance control patch
a half-tone control patch, containing all three chromatic process inks, used for assessing the balance between the
inks; the cyan tone value is normally in the range between 40 and 60 and the magenta and yellow tone values are
selected to approximately produce an achromatic colour

3.16
non-periodic

half-tone

image in which the elements composing it do not have a regular frequency

3.17

OK print

OK sheet
during produ

[1SO 12647-]

3.18
overprint
condition wh

3.19

print substrafe

material bea

[1ISO 12647-1

3.20

process colo
yellow, mags
[1ISO 12647-1

3.21

Ction printing the production print singled out as reference for the remaining productionrun

]

bre two or more layers of colorant, usually ink, are printed on top of angther

ing the printed image

]

Lirs (for four-colour printing)
nta, cyan and black

]

reflectance factor

R

ratio of the measured reflected flux from-the specimen to the measured reflected flux from a perfect-ref

perfect-diffug
[ISO 5-4]

3.22

ing material located in/place of the specimen. Unit: 1

reflection deIsity 2)

reflectance f
logarithm to

ctor (optical) density 3
base ten of the reciprocal of the reflectance factor. Unit: 1

ecting and

3.23

reflectometer
photometer for measuring quantities pertaining to reflection

[International Lighting Vocabulary 845-05-26]

2) IS0 5-4.

3) [International Lighting Vocabulary 845-04-67].

© 1SO 2000 — All rights reserved
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3.24

relative density

density from which the density of a reference such as the film base or the unprinted print substrate, has been
subtracted. Unit: 1

[1SO 12647-1]

3.25
sampling aperture
area of the sample that contributes to the measurement

NOTE This is not necessarily the same as the illumination aperture which is the area of the sample illurpinated by the
instrument pr the mechanical aperture created by an opaque mask used to position the densitometer on the(Spegimen. 1SO 5-4
makes very| specific requirements on the relationship between each of these.

3.26
screen frefjuency
screen ruling

number of image elements, such as dots or lines, per unit of length in the direCtion which produces the highest
value. Unif: cm-1

[1SO 1264f-1]

3.27
screen width
reciprocal jof screen ruling. Unit: cm

[1SO 1264f7-1]

3.28
solid
image of yniform coloration intensity with no (half-tone structure

3.29
spectral pfoduct
product of the spectral power of, the incident flux and the spectral response of the receiver, wavelength by
wavelength

3.30
spectral rgsponse (of the receiver)
product of|the spectral sensitivity of the photodetector and the transmittance of the optical elements asgociated with
it

3.31
tone value

dot area (on a print)

A

percentage of the surface which appears to be covered by colorant of a single colour (if light scattering in the print
substrate and other optical phenomena are ignored) calculated from the formula:

A (%) = 100[1— 10‘('3“'30)}/[1_ 10‘(Ds—Do)}

© I1SO 2000 — All rights reserved 5
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where
Dg is the reflectance factor density of the unprinted substrate;
Dg is the reflectance factor density of the solid;
Dy is the reflectance factor density of the half-tone.

[1ISO 12647-1]

or in its equivalent form:

A(%)=100(R, - R)/(R - B)

where
Ro  iglthe reflectance factor of the unprinted substrate;
Rs is|the reflectance factor of the solid;
R; is| the reflectance factor of the half-tone.

NOTE 1  Also known as apparent, equivalent or total dot area.

NOTE 2  THe synonym dot area may be applied only to half-tones produced.by dot patterns.

NOTE 3  THis definition may also be used to provide an approximatien.of the tone value on certain printing formes

NOTE 4  In|general it is assumed that tone values specified in'@ digital electronic file are reproduced identically] on the film

produced on gn imagesetter.

NOTE 5  THe equation is known as the Murray-Davies-eguation.

3.32

tone value
dot area (on p half-tone film of positive polarity)
A

Percentage galculated from the formula:

A(%) = Loo[l— 10(D1D0>]/[1_ 10*(D5*D0)}

where

Do is thefransmission density of the clear film;

Ds is the transmission density of the solid,;
D; is the transmission density of the half-tone.

NOTE Also known as the film printing dot area.

[ISO 12647-1]

© 1SO 2000 — All rights reserved
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3.33
tone value
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dot area (on a half-tone film of negative polarity)

A

Percentage calculated from the formula:

A(%)

where

~100- 100(1—10‘(Dt"30))/(1— 10‘(DS‘D°))

q

J

Do

Dg S

Dt i
NOTE
[ISO 1264
3.34
tone value
difference
electronic

NOTE

[1SO 1264

4 Reqy

4.1 Intr

There arg
reproducti
individual
control of

print, the minimum numpber of patches permitted and their tone value tolerances. Where the printer

confident
appropriat

Subclause

the transmission density of the clear film;
the transmission density of the solid;
the transmission density of the half-tone.

Also known as the film printing dot area.

7-1]

increase

between a tone value on the print and the corresponding:tone value on the half-tone film
file. Unit: percent

The synonym “dot gain” may be applied only to half-tones‘produced by dot patterns.

7-1]

lirements

pduction

a number of variables-that must be controlled in order to produce predictable resy
bn. For a given substrate the most important process variables are the colours of solid p
process inks and-their overprints, slur/doubling and tone value. For production situatior
the process is¢not’particularly well defined subclause 4.2 defines the control patches red

bf the process variation anticipated a sub-set of these elements will normally be selected
b for control of this variation.

4.2"also defines the requirements of a film control strip, where used, to produce the control

br in a digital

Its in colour
htches of the
s where the
uired on the
S reasonably
that is most

patches. The

measurern

ent’procedure and data reporting specified in 4.3, 4.4 and 4.5 apply to measurements ma

e on control

patches irrespective of whether these were generated from film, by direct-to-plate or direct-to-press.

4.2 Control strip

4.2.1 Film quality

The quality parameters of a film control strip - such as core density, fringe width, and base density - shall conform
with the pertinent part of ISO 12647.

© 1SO 2000 — All rights reserved
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4.2.2 Minimum set of control patches

The control strip shall contain doubling/slur patches as well as single-colour and overprint patches for the process
colour solids, namely K, C, M, Y, (C+M), (C+Y), (M+Y) and (C+M+Y). In addition it shall contain at least
3 well-defined single colour half-tone control patches, labelled with their nominal tone values, for each of the
process colours K, C, M and Y. One shall have a tone value between 20 % and 30 %, another shall have a tone
value between 40 % and 50 % and the third shall be between 70 % and 80 %. There shall also be a well-defined
half-tone control patch for the measurement of mid-tone balance and an area close to, or within, the control strip for
measurement of the unprinted substrate. The complete control strip should be repeated as frequently as possible
across the whole width of the press sheet.

The half-tong

should lie wit
tone control

NOTE1 Fd

below 10 % and above 90 %, respectively.

NOTE 2 W,
elliptical, etc.,

4.3 Prepa

Ensure that the measuring head and the sampling aperture of the instrument are clean. If necessary, o

manufacture
perfect refled

Ensure that the sample is flat and not creased and place it on a flat, black surface which is in conformand

defined in IS
visual densit
aperture (as

rations for measurements

hin 10 cm~1 of the screen frequency of the subject images. All tone values, including these
blement, shall be within 1 % of the nominal value.

r positive and negative polarity film control strips, it is desirable to add control patches with’several

hile it is recognized that the control element is specified as circular and actual™work can be circu
the use of a specific shape enables process control checks across jobs, presses,yand companies.

's warm-up time recommendations, then calibrate the iAstrument to read accurately rela]

O 5-4 and ISO 13655 (namely a spectrally. non-selective, diffusely reflecting material w
y of approximately 1,5). Centre the samplingiaperture, which should be smaller than the i
defined in 1SO 5-4), on the middle of thé_control patch or spot to be measured. Ascerta

instrument b

When reading a half-tone, the diameter of a cireular sampling aperture should be not less than 15 times
width; it shall be not less than ten timestthe screen width. For the measurement of non-periodic s

aperture shg

larger. The area of a non-circular sampling aperture shall not be smaller than that of the circular apertur

above.

NOTE W

4.4 MeasUrement of reffection density and quantities derived therefrom

4.4.1 Instrd

The densiton

se and the sample lie in the same plané.

Il be not less than 4 mm in~diameter and for image elements greater than 30 ym shoul

here an aperture smallef than that recommended is used a number of readings should be averaged.

ment specification

heter shall be in accordance with ISO 14981.

4.4.2 Data

reporting

efieen ruling

bf the mid-

one values

ar, square,

bserve the
tive to the

ting diffuser, according to the manufacturer's instructions: Set the instrument to the desired fnode.

e with that
th an 1SO
lumination
n that the

the screen
reens the
H be even
es defined

Any densitometric data shall be accompanied by a report specifying the exact conditions used. The report shall
indicate conformance with this International Standard and shall include the following parameters:

DIN 165

Densitometer manufacturer and model name

Colour channel (K, C, M, Y, or wavelength in nm)

36-2)

Spectral response — shall be one of ISO Status I, T, E (as defined in ISO 5-3), DIN I, or DIN E (as defined in
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— Polari

ISO 13656:2000(E)

sation (yes/no)

— Sample backing (if not black)

— Sampling aperture in mm

— Density values relative (substrate density set to zero) or absolute - Not required for values which depend on
density differences only

— Combined standard uncertainty (ISO 15790)

45 Me

surement of colorimetric parameters

451 Ins

The colori
tristimulus,
with ISO 1

NOTE
polarisation

45.2 Da
The repor
specifying
addition, s
— Color
— Samp

— Samp

— Comlf

5 Test

5.1 Intr

Each of th
described
methods
Commonl
and grey
communi

trument specification

Mmeter, the conditions of measurement and the calculations shall be in accordancéwith IS
colorimeter is used, the measurement conditions (i.e. backing, geometry, et¢:),-shall be i
3655.

Some colorimeters also report density which is calculated from the spectral’ data. They may
filters. These filters are not recommended for use in the colorimetric mode of the'se instruments.

ta reporting

ing of colour co-ordinates shall be as specified in ISO 13655 and shall be accompanieg
the exact conditions used. The report shall indicate confoermance with this International Sta
hall include the following parameters:

meter manufacturer and model name (specify if tfistimulus photometric type)

le backing (if not black)

ling aperture in mm

ined standard uncertainty (ISO 15790)

methods

pduction

e parametersidetermined from reflectometer data, which are deemed most useful for proces

hre given.first and their use is strongly encouraged in order to aid communication be
available parameters which have not been defined in this document (such as densitome

D 13655. If a
accordance

be fitted with

by a report
ndard and, in

5 control, are

in this clalse. Where different methods for defining these parameters are specified the preferred

ween users.
ric hue error
for general

ess, prlnt contrast and ‘Yule Nlelsen dot area) are not recommended as useful

s' International

Standard. Slmllarly, colonmetrlc densrty (usually defined as log (XO/X) Iog (YO/Y) and log (ZO/Z) where X, Yy and Z,
normally specify the reflectance factors or tristimulus values of the substrate) is also excluded since the spectral
products do not conform to those specified in this International Standard.

Many of the parameters specified in clause 5, particularly those based on densitometry, are useful for process
control but tell the user little about the appearance of the print. Many of these are appropriate measures for
controlling a production run, others for defining the difference between proofs and prints and yet others for defining
variation within a print. In addition clause 5 includes parameters which are used for some specific evaluation of
printing performance (such as ghosting). Some of the parameters in clause 5 do have a colorimetric definition
specified but densitometry is the predominant tool.
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Where colour appearance and matching are paramount requirements, densitometry should not be used unless it is
known that the pigments being matched are very similar. Colorimetry is necessary in the general situation. For
graphic arts purposes the uniform colour space recommended is CIELAB as specified in ISO 13655. The
parameters of most interest are lightness, chroma, hue angle and colour difference.

Lightness, chroma and hue angle are useful concepts in understanding more about the appearance parameters of
the sample being measured than can be obtained from the Lightness, a* and b* alone. For colour matching
purposes it is normal to select the sample with the smallest colour difference from the reference, although
sometimes additional constraints may be put on lightness, hue or chroma. For neutral colours, for example, it is

often more important that they have a low chroma rather than a specific lightness.

5.2 Devial
the proof pr

For every pr
the print wh
correspondin
part of ISO 1]

5.3 Densi

Select the ca
the solid and
directly; for r

D, = D
where

D, isth
Ds isth

Do s th

5.4 Tone

Set the instry
same coloun
substrate, a
each other. |
density value

ion between the coloration of the solids on the OK print of the production run and o
nt

bcess colour, measure the tristimulus values of the solid patches of the controlstrip in the
pre the subject images contain this colour. Calculate the CIELAB AE;bcolour difference
g spots on the proof and OK prints. Compare the results to the tolerances.specified in the 3
P647. In the absence of a control strip measure in suitable single-colout-solid areas of the su

y or relative density of a process colour solid

lour channel which gives the highest reading for the process<olour of interest. Measure the
the density of the unprinted substrate. For density reportthe measurement obtained fron
blative density compute:

_Do

e relative density;
e density of the solid;

e density of the unprinted-substrate.
alue on a print

channel shall be used for the substrate measurement. Measure the densities of the

the densitometer does not display tone values directly use the expression given in 3.31 to g
S.

regions of
5 between
ppropriate
bject.

density of
n the solid

ment to the coleur channel which results in the highest readings for the process colour of inferest. The

unprinted

solid ared and a well-defined half-tone area of the process colour which are as close as possible to

onvert the

NOTE1 Tt

T tone vatue (dotarea) depends stightly o the-mstroment conditions; especatty withtheyettow pr

ess colour

differences of up to 2 % may be observed in the mid-tone between wide-band instruments without polarisation and narrow-band
instruments with polarisation.

NOTE 2

Tone value increase is calculated by deducting the tone values of the control strip film, or digital file, from the

corresponding tone values on the print. The full tone value increase curve may be determined by obtaining the tone values on a
printed control strip with at least 3 half-tone control patches, but preferably containing patches from 10 % to 90 %, in 10 %
increments, on the film or digital file. Plot the differences against the tone value of the film or digital file and draw a smooth curve
through the data points. This is a graphical representation of the tone value increase function, also known as the dot gain
function.
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5.5 App

ISO 13656:2000(E)

arent ink-trap

From a solid overprint and the single-colour prints of the first-down and second-down inks, set the densitometer to
the colour channel which gives the highest value for the second-down ink and determine I, from the Preucil

formula:

Ip = (Do - Dl)/DZ

where

Ip

is the densitometric ink-trap;

Do |

g

D,

q

J

Dy

NOTE 1
second-doVv
ink transfer

more importantly the choice of colour channel used. It is clear from the proceduresabove that a different colour ¢

for each se
NOTE 2

Microscopi
on the subs

NOTE 3

NOTE 4
the Preucil

NOTE 5
percentage,

5.6 Dol
Set the ir

Determine
patches. T

5.7 Var

As well as

5 the density of the overprint;
the density of the first-down ink printed alone;
the density of the second-down ink printed alone.

The apparent trap percentage obtained using the Preucil formula is not an abSolute measure of the
n ink applied to the first-down ink. The value obtained is dependent on the_€olour sequence. Even if {
ed were identical in both cases the apparent trap would differ because of‘variations in the opacity

uence which of itself will provide a different result.

The true (weight %) ink-trap percentage (Ig) can be obtained using the gravimetric method describg
examination of the overprint and image analysis technigués;can provide additional information on h

trate and each other, which is not obtained from the apparent trap percentage.

Apparent trap percentages can be used in proces$.control to monitor changes in trap during a produc

Apart from the well-known Preucil formula, numerous others have been proposed. Most of those ar
formula but contain adjustable parameters~None of them is entirely free from the shortcomings mentio

For densitometers with polarisation™and narrow-band spectral products, I, is closer to Iy (thg
by weight) than for those without.

bling and slur
strument to the ,coleur channel which gives the highest reading for the process colou

the densities ofveach of the line screen patterns of different orientation within the doublin
he reflectiondensity difference is a relative measure for doubling and/or slur.

ation ef:the coloration on a single print

the,need to control the uniformity of inking across the press it is often useful to characterise

amount of the
he amounts of
Df the inks but
hannel is used

bd in annex A.
w the inks lay
ion run.

p derived from
hed in note 1.

true ink-trap

I of interest.
p/slur control

the variation

in inking

1 + = A H 1 = £ ] + P $f +la ££ + £ [N H ] KL
TUSOS Ul Alully uic pPrinmniny UirTuliurt, TUT TAAITTPIC, tTU yudalitily tUic TIHTULS Ul Thicuriarnedar yriu

ting in offset

and other printing defects. It is normal to make such measurements on solid areas of colour, usually on a single
ink, in order to locate the cause of the problem most precisely. In such circumstances densitometry shall be the

method to

be used because of the higher sensitivity to variation in inking.

However, it is sometimes necessary to determine the variation in colour of solid areas, or an overprint of mixed
half-tone values, to define the effect rather than the cause. In this case colorimetry shall be used because it defines
the perceived colour differences more accurately.
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