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Introduction

When producing a half-tone colour reproductionsit,is import
colour separator, proofer and printer have previdusly specified
set of parameters that uniquely define the vistal characteristi
technical properties of the planned print Mpréduct. Such ar

enables the correct production of suitablge separations (withou
“trial-and-error”) and subsequent production of off-press or o
prints from these separations whose" purpose is to simula
characteristics of the finished print product as closely as possi

ant that the

a minimum
cs and other
agreement
[ recourse to
-press proof
e the visual
ble.

It is the purpose of this part{of1SO 12647 to list and explain the minimum

set of process parameters.required to uniquely define the visd
istics and related technical properties of a half-tone proof d

print produced from a’set of half-tone separation films. Other

12647 define specific’ values for these parameters which arg
for specific processes (such as offset or gravure). For som

certain parameters are more significant than others and may

as mandatary' whilst the remainder are optional. However, in

ISO 12647:all parameters are treated equally.

It dsyalso necessary to distinguish between primary and se

ameters. This part of ISO 12647 describes only primary
Whereas primary parameters are defined as having a direct b
visual characteristics of the image, secondary parameters o

al character-
r production
parts of ISO
appropriate
e processes
be specified
this part of

condary par-
parameters.
paring on the
nly influence

the image indirectly by changing the values of primary paramgters. Secon-
dary parameters include

— colour separation film thickness;
image orientation (wrong-reading or right-reading);
film polarity (negative or positive);

roughness of the emulsion surface;

nrocsanca-of colaur markina Ar ra~ictar marko
S5EHEE-0H 010U gt g-oH e gtSte - atksSs

Where necessary, for specific process applications, secondary parameters
may be specified in addition to primary parameters but they are not in-
cluded in this part of ISO 12647 except in the definitions.

During the process of colour separation for multi-colour half-tone printing, a
set of half-tone separation films is normally produced from a multi-coloured
continuous-tone original. This usually consists of a photographic trans-
parency or a reflection copy print though any graphic material, in analogue
or digital form, may be used.

The process of colour separation does not provide a unique transformation
of the colour values of the original into those of the production print. For
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every distinguishable spot of the original, the colour (characterizable by
three colorimetric values, e.g. X, Y, Z or L*, a*, b* or hue, saturation and
lightness) has to be converted into tone values (dot areas) for four or more
process colour separation films. However, in most cases the density range

(and, hence,

colour gamut) of the original is wider than that achievable in

press printing. As a result, the colour separation process requires some
degree of interpretation of the original by the colour separator and the
resultant transformation may differ from one original to another.

Whatever freedom there exists for the colour separation process, it is

important th

at the values of the process parameters of the printing press

to be used

process stef
press), prod

for production are taken into account. This is because the
s that follow colour separation, namely proofing (on- and off-
uction of the printing forme (for on-press proofing or pro-

duction printing), production printing and print surface finishing, are
normally carfied out with a rigid set of process parameters which include
— the properties of the print substrate;

— the optical properties of solid prints of the process inks;

— the tone|value increase curve.

Maintaining fonsistent values for the parameters at all steps in the process
is important[to ensure predictable reproduction. Any unforeseen variation
of these vallies is usually to the detriment of the visual characteristics, of
the image.

The technical background discussed so far shows that the processes of

colour separ

process para
impossible 1

irrespective

has to be an

the proof p
parameters

To facilitate
number of f
colour sepa

a
Specific val].»

ISO 12647;

Because thsg
pre-press an

— the prod
intendeq

btion and proofing require prior knowledge of thewvalues of the
meters encountered in production printing. Since it is virtually
o print all jobs with the same set of process parameters,
of the type of press, printing forme, or substrate used, there
efficient information exchange between the colour separator,
inter and the production printer which defines the specific
or that job.

the information interchangg,\this part of 1SO 12647 defines a
arameters whose value§_should be specified when a set of
tion films, with accdmpanying proof print, is being ordered.
es for each parameter are assigned in other parts of
his part is concerired with definitions and test methods only.

proof printsisthe principal means of communication between
d printing{ it'is important that

f print"be made using the best achievable simulation of the
printing parameters and

— production printing attempt to match the visual characteristics of the
approved proof print.

One of the

major variations between and within printing processes is

between tone value increase curves (or “dot gain curves”), examples of

which are sh

own schematically in figure 1. One such curve, with appro-

priate tolerances, may be specified for every process colour for each
specific combination of substrate and printing process.
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Graphic technology — Process control for the manufacture of
half-tone colour separations, proof and production prints —

Part[1:

Parameters and measurement methods

1 Scope

ISO 12p47 specifies parameters which define printing
conditipns for the various processes used in the
graphid arts industry. The values of the parameters
specifigd may be used in the exchange of data to
characferize the intended printing condition and/or for
the process control of printing by practitioners wishing
to work to common goals.

This pgrt of ISO 12647

— defines vocabulary and establishes a minimum set
of process parameters that uniquely determine a
primted four-colour half-tone image. (These apply
to |others parts of ISO 12647 as well)~The par-

ters were selected in view of ‘the process

stajges “colour separation”, “making of the print-
ingl forme”, “proofing”, “production printing” and

“slirface finishing” being (directly applicable to

prdofing and printing processes that use colour

aration films as inpat:

— is (lirectly applicable)to proofing and printing from
pripting surfaces produced by filmless methods
angl to gravure\printing as long as direct analogies
to film produstion systems are maintained;

— is gpplicable to printing with more than four pro-
cess -eolours as long as direct analogies to four-

— coldset offset,~and letterpress prpof and pro-
duction printing~and off-press progf printing on
newsprint;

— gravur€ printing;
— scfeen printing;

—flexo printing.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitutg provisions of
this part of ISO 12647. At the time of plblication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements pased on this
part of ISO 12647 are encouraged to ifvestigate the
possibility of applying the most recent gditions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid| International
Standards.

ISO 5-2:1991, Photography — Density measurements
— Part 2: Geometric conditions for| transmission
density.

ISO 5-3:1995, Photography — Density measurements
— Part 3: Spectral conditions.

ISO 5-4:1995, Photography — Density measurements

colour printing are maintained,;

— is applicable to line screens and, where relevant,
to those that do not have regular screen angles or
regular screen rulings.

Other parts of ISO 12647 cover specifications for
individual printing processes or groups of these, such
as

— four-colour proof and production printing on heat-
set web, sheet-fed and continuous forms offset
presses, offset proofing for half-tone gravure;

— Part 4: Geometric conditions for reflection density.
ISO 13655:1996, Graphic technology — Spectral
measurement and colorimetric computation for
graphic arts images.

CIE 17.4 (1987), International lighting vocabulary.

3 Definitions

For the purposes of ISO 12647, the following defi-
nitions apply.
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NOTE 1 For quantities, the preferred unit is given together
with the definition. By definition, the unit of so-called
dimensionless quantities is 1.

3.1 achromatic (perceived) colour: Colour devoid
of hue, in the perceptual sense. [CIE 17.4, 845-02-26]

NOTES

2 The colour names white, grey and black are commonly

used or, for trangrritting-objects—colouress-and-neutral

© SO

3.9 control strip: One-dimensional array of control
patches.

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

3.11 deviation tolerance: Permissible difference
between the OK print from a production run and the

3 In printing prhctice, achromatic colours can be produced
either by a sirfgle ink or three chromatic inks suitably
balanced.

3.2 axis of 4 screen: One of the two directions in
which the hal{-tone pattern shows the highest num-
ber of image glements, such as dots or lines, per unit
of length.

3.3 chromatjc (perceived) colour: Perceived colour
possessing hie, in the perceptual sense. [CIE 17.4,
845-02-27]

NOTE 4 The process inks cyan, magenta and yellow are
the chromatic cplour inks.

3.4 CIELAB polour difference; CIE 1976 L*, a*, b*
colour differlence ap: Difference between two
colour stimul} defined as the Euclidean distance
between the points representing them in L*, a*, b*
space. [CIE 17.4, 845-03-55] Unit: 1.

3.5 CIELAB |colour space; CIE 1976 L¥*, a*, b*
colour spacel Three-dimensional, approximately uni-
form colour space produced by plotting.L*, a*, b* in
rectangular cqordinates. [CIE 17.4,.845-03-56]

3.6 colorimﬁter: Instrumeft) Tor measuring color-
imetric quantities, such as‘the tristimulus values of a
colour stimulys. [CIE 17:4845-05-18]

NOTE 5 A phptoelectric colorimeter achieves this by the
analogue integration of the spectral product of object
reflectance or i illuminant and filters
which are defined by standard illuminant and the standard
observer functions. A spectrophotometric colorimeter
achieves this by calculation from the spectral data.

3.7 colour separation film: One of a set of black-
and-white half-tone films for process printing that
pertains to one process colour.

NOTE 6 There are usually four colour separation films in a
set.

3.8 control patch: Area produced for control or
measurement purposes.

reference value.

3.12 film emulsion orientation: Qrientatiory of a
colour separation film relative to the observer with
respect to the emulsion side.

NOTE 7 Normal orientation is ‘emulsion up, i.e. tpwards
the observer.

3.13 film polarity: Positive if clear and solid areas
on the film correspond to unprinted and solid argas on
the print, respegctively. Negative if clear and solid
areas on the film correspond to solid and unprinted
areas ongthe'print, respectively.

3.14 fringe width (of an isolated opaque |image
element): Average distance between the density
contour lines corresponding to 10 % and 90 %Iof the
minimum core density specified for the printing pro-
cess under consideration. Unit: pm.

3.15 grey balance: Set of tone values fo cyan,
magenta and yellow on the colour separation {iims is
in grey balance if a print produced under sgecified
printing conditions appears as an achromatic| colour
under specified viewing conditions.

3.16 half-tone film: Film for use with a half-tone
printing process showing image elements like dots or
lines.

th half-

3.17 hard dot film: Colour separation film w
j in fi lication

and production of the printing forme.

3.18 image orientation: Images are referred to as
right-reading (opposite: wrong-reading) if text appears
as it is intended to be read and images are in the
orientation intended for viewing by the end-user.

NOTES

8 The film emulsion orientation requires specification as
well: “emulsion up”, or “emulsion down” is stated.
“Emulsion up” is usually assumed if there is no film emul-
sion orientation statement.
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9 A typical reference is “wrong-reading emulsion up”
which is equivalent to “right-reading emulsion down".

3.19 mid-tone spread, S: Quantity defined by the
following equation:

S =max. [(A¢ — Aco), (Am — Amo), (Ay — Ayo)l —

= min. [(A¢ — Acg), (Am — Amo). (Ay — Ayo)]

where

ISO 12647-1:1996(E)

to show the results of the colour separation process
in a way that closely simulates the results on a pro-

Adiintinn nraaca
UuLviivii JI©oo.

3.24 principal axis: The axis of a screen that co-
incides with the direction of the longest diameter of
an oblong-shaped (e.g. elliptical or diamond-shaped)
half-tone dot.

NOTE 12 Circular and square-shaped half-tone dots do not
have a principal axis

Ac is the measured tone value of the cyan
process colour image.

A.j is the specified tone value of the cyan
process colour image.

Ap| is the measured tone value of the magenta
process colour image.

Ao is the specified tone value of the magenta
process colour image.

Ay is the measured tone value of the yellow
process colour image.

Ayp is the specified tone value of the yellow

process colour image.

NOTE 1|0 Example for the calculation of the mid-tone
spread:

measurgd values (c,m,y) = (22,17, 2Q)
specifigdd values (c,m,y) = (20, 20,-18)

max. [(42-20), (17-20), (20-18)] =2

min. [(2R-20), (17-20), (20-18)] =3

S = (max. -min.) =5

3.20 moiré pattern: Unwanted periodic structure
produced by interference<bétween two or more two-
dimengional periodic structures.

3.21 PK print; OK sheet: During production print-
ing, the production print singled out as reference for
the rerpaining.production run.

3.25 print substrate: Material bearing the printed
image.

3.26 printing forme: Tdol* whose slrface is pre-

-~ ) o - - - f [P S T

pared such that some\parts transfef printing ink
whereas other parts do.not.

3.27 process “colours (for four-colpur printing):
Yellow, magenta, cyan and black.

3.28 reference direction (of an imade): Horizontal
direction as viewed by the end-user.

3:29 reflectance factor, R: Ratio of the measured
reflected flux from the specimen to the measured
reflected flux from a perfect-reflectingl and perfect-
diffusing material located in place of the specimen.
[ISO 5-4] Unit: 1.

3.30 reflection density'); reflectancé factor den-
sity2): Logarithm to base ten of the rediprocal of the
reflectance factor. Unit: 1.

3.31 reflection densitometer: Instriment which
measures reflection density.

3.32 reflectometer: Photometer fqr measuring
quantities pertaining to reflection. [CIE 17]4, 845-05-26]

3.33 relative density: Density from Which the den-
sity of a reference, such as the film base or the un-
printed print substrate, has been subtradted. Unit: 1.

3.22 off-press—proof—print Prift pluduucd by a
method other than press printing whose purpose is to
show the results of the colour separation process in a
way that closely simulates the results on a production
press.

NOTE 11 Also known as artificial or pre-press proof.

3.23 on-press proof print: Print produced by press
printing (production or proof press) whose purpose is

1) 1SO 5-4.
2) CIE17.4.

3.34 sampling aperture size: Dimensions of the
surface area of a specimen that contributes to the
measurement of the reflectance or transmittance factor
density, governed by the design of the instrument.

3.35 screen angle: For oblong-shaped half-tone dots,
the angle which the principal axis of the screen makes
with the reference direction. For circular and square dot
shapes, the smallest angle which an axis of the screen
makes with the reference direction. Unit: Degree.
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3.36 screen ruling; screen frequency: Number of
image elements, such as dots or lines, per unit of
length in the direction which produces the highest
value. Unit: cm~.

3.37 screen width: Reciprocal of screen ruling.
Unit: pm.

3.38 surface finishing: Process by which a print is
either covered by varnish (lacquer) or laminated with a
transparent po \’/mnrir‘ film

© ISO

Dy is the transmission density of the half-tone.

NOTE 17 Also known as the film printing dot area.

3.41 tone value; dot area (on a half-tone film of
negative polarity), A: Percentage calculated from the
formula:

A(%)=100-100* 1-10'(Dx-Do>]/[1_10—(DS—DO>

3.39 tone value; dot area (on a print), A: Percent-
age of the sufface which appears to be covered by
colorant of a bingle colour (if light scattering in the
print substrat¢ and other optical phenomena are
ignored), calculated from the formula:

A (%) =100 [1— 1 o*‘Dr-Dd] /[1_ 10~ 1D=Do)

where

Dg is the reflection density of the unprinted
print substrate, or the non-printing parts of
thelprinting forme;

Ds s the reflection density of the solid;

Dy is the reflection density of the half-tone.

NOTES
13 Also knowr) as apparent, equivalent or total dot area.

14 The synonym, dot area, may be applied only to_half-
tones produced by dot patterns.

15 This definifion may be used to provide @n)approxima-
tion of the tone|value on certain printing fofmes.

16 In general fit is assumed that th€-tone value [termed
“ink value” in |SO 12642] of the data-is reproduced ident-
ically on the filjn produced by amimage setter. Final films
should reproduge those tone values.

3.40 tone value; dotvarea (on a half-tone film of
positive polarlty), .A>Percentage calculated from the
formula:

where

Do is the transmission density fef-'the| clear
half-tone film;

[®N

Ds s the transmission density of the soli
Dy is the transmission density of the half-tone.

NOTE 18 Also known as.th®film printing dot area.

3.42 tone valué increase; dot gain: Diffgrence
between a tone‘value on the print and the corregpond-
ing tone value'on the half-tone film. Unit: percerft.

NOTE 19, The synonym, dot gain, may be applied pnly to
half-tenes produced by dot patterns.

343 tone value sum: Sum of the tone valueg on all
colour separation films of a set. Unit: percent.

NOTES
20 Also known as the total dot area (TDA).

21 For most sets of colour separation films, the maximum
of the tone value sum occurs at the position of the darkest
achromatic tone of the image.

3.44 transmission densitometer: Device | which
measures transmission density.

3.45 transmission density!); transmittance (op-
tical) density?: Logarithm to base ten of the fecipro-
cal of the transmittance factor. Unit: 1.

A(%)=100* [1— 107 D] /[1— 1 O'(DS'DO)]

where

Dy is the transmission density of the clear
half-tone film;

Ds s the transmission density of the solid;

1) 1SO 5-2.
2) CIE17.4.

3.46 transmittance factor,T: Ratio of the luminous
flux transmitted through an aperture covered by a
specimen to the luminous flux through the aperture
without the specimen in place. [ISO 5-2] Unit: 1.

3.47 variation tolerance: Permissible difference
between the OK print and that of a sample print taken
at random from the production.
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4 Requirements

The following subclauses provide a number of proper-
ties and primary parameters that uniquely define the
visual characteristics and other technical properties of
a half-tone print product. Where appropriate, test
methods and specific values are provided. The general
layout and content of clause 4 will be repeated in the
other parts of ISO 12647.

NOTE 22—Information—about properties and primary par-

ISO 12647-1:1996(E)

28 With computer-generated screening, the parameters
“screen ruling” and “screen angle” may be varied slightly
from one process colour to another.

4.1.4 Dot shape and its relationship to tone value

For a complete description, the shape of the half-tone
dot structure and its dependence on tone value
should be specified over the complete tone value
range.

ameter$ is important to communlcatlon about the half-tone
colour printing process. In practice, many of these par-
ameter$ can be assumed to have standard values so that
explicit |specification of each is unnecessary. Such values
are spegified in other parts of ISO 12647.

4.1 Qolour separation films
4.1.1 Quality

The mjnimum core density and the maximum fringe
width $hall be specified.

NOTE 23 Refer to annex B for assessment or measure-
ment methods.

4.1.2 (Screen ruling

For eviery set of colour separation films, the screef
ruling [shall be specified in reciprocal centimetres
(cm™ M| If the set includes more than one ‘sgreen
ruling, |each colour separation film shall be specified
individpally or the exception to the secreen ruling
specified for the set shall be reported explicity.

NOTES

24 Rough print substrates require coarser screens than
smoothly coated ones. Oth€rwise the tone value limits
becomp too restricted apd\the tone value increase be-
comes|excessive.

25 Fof the black process colour image, the screen ruling
may be substantially finer than that of the chromatic
colourd. For examiple, 80 cm~ for K and 60 cm~" for CMY.

26 Sefefalso note 28 in 4.1.3.

Alternatively, the mid-tone dot shape)|(e.g. circular,
square, elliptic) shall be specified @nd, iIn the case of
screens with a principal axis, the tone Malues shall be
specified where the half-tone dots show the first and
second link-ups. The tonealue test me¢thod shall be
as specified in 5.2; the reporting shall be as specified
in clause A.2.

4.1.5 Image size tolerance

The maximium size difference betwgen any two
colourseparation films of one set shall He specified as
a percentage of the diagonal of the impge. This per-
céntage is obtained by first aligning forresponding

jmages on all four colour separation fi

upper edge and the left-hand upper cor

the maximum size difference at the lo
corner is measured and expressed as a
the diagonal.

4.1.6 Tone value sum

The tone value sum at the position g

achromatic tone in the image shall
Where useful, the tone value of the

colour image should be specified separz

value test method shall be as specifi
reporting shall be as specified in clause

ms along the
her. Secondly,
ver right-hand
percentage of

f the darkest
be specified.
black process
tely. The tone
ed in 5.2; the
A.2.

4.1.7 Grey balance

The tone values of magenta and yelloy leading to a
neutral grey together with a certain cyan tone value

I [ndaWReVARY [N ol b oA

4.1.3 Screen angle

For every colour, the screen angle shall be specified.
The test method shall be as specified in 5.1; the
reporting shall be as specified in A.1.

NOTES

27 Conventionally, the nominal screen separation be-
tween black, cyan and magenta is 30°, with yellow sep-
arated by 15° from cyan or black. The screen angle of the
principal axis of the dominant process colour is 45°, which
refers to measurement on the films.

\uoually o770 SOttt e opculflcu Additional triplets
of such tone values may also be specified. The tone
value test method shall be as specified in 5.2; the
reporting shall be as specified in clause A.2.

NOTE 29 The grey balance is determined by the tone
values of the cyan, magenta and yellow images, their
colours and the colours of their overprints. Since these
parameters are to be specified according to this part of
ISO 12647, a separate specification for grey balance is not
strictly necessary and can overdetermine the process
specification. For practical reasons, however, this specifi-
cation is useful and appreciated by the colour separator,
particularly if his proofing process is not an exact match to
that of the production press.
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4.2 Print
4.2.1 Visual characteristics of image components

4.2.1.1 Print substrate colour

For the unprinted print substrate, the CIELAB colour
coordinates (L*, a*, b*) and colour difference toler-
ances (AEZ,) shall be specified. Where the print is to
be surface finished the coordinates L*, a*, b* of the

© SO

32 Though density values may be practical, it should be
recognized that there may be cases where densitometric
and colorimetric matchings to a specification lead to differ-
ent results.

33 Specifying the colour sequence rather than the two-
colour overprints is only adequate if ink trapping and trans-
parency values are known to conform to agreed-upon
values.

4.2.1.4 Ink set gloss

be specified gs well. The test method shall be as
specified in 5.§; the reporting shall be as specified in
clause A.6.

sun‘ace-ﬁnishe{, BUT unprinted; print substrate—statt

4.2.1.2 Print substrate gloss

The gloss of |[the unprinted print substrate and a
tolerance shall|be specified. Where the print is to be
surface finishefd, the gloss of the surface-finished, but
unprinted, print substrate shall be specified as well.
The test method shall be as specified in 5.5; the
reporting shall pe as specified in clause A.5.

4.2.1.3 Ink set colours

The CIELAB colour coordinates L*, a*, b* and colour
difference (deliation and variation) tolerances AEg,
shall be specified for a solid print of each of the four
process coloufs. In addition, either the colour coordi-
nates of the |overprints cyan-magenta, cyan-yellow,
magenta-yelloy, black-yellow or the preferred colour
sequence togéther with some measure of the transs:
fer efficiency pf the overprint ink relative to its value
on the unprinted print substrate shall be specified.
Where the pript is to be surface finished, the~L*, a*,
b* values of the surface-finished print product shall be
specified as

For a precise fefinition of ink set-Colours, the follow-
ing eight additjonal colours may-be specified:

3 two-coldur overprintsfblack with cyan, magenta,
yellow (C-K, M-K, Y-K),;

4 three-cplour ®verprints of process colours
(C-M-Y, MFY-K C-M-K, C-Y-K);

1 four-colour’ overprint of all process colours

The gloss, together with a tolerance, of the. grinted
process inks should be specified. The testrlethod
shall be as specified in 5.5; the reporting“shall |be as
specified in clause A.5.

4.2.2 Tone value reproduction-limits

For every process colour the lewest tone value [of the
colour separation film that(transfers on to the grint in
a uniform and consisteptomanner shall be spgcified.
Likewise, the highest tone value that is useful for
carrying image information shall be specified. The
tone value testvmethod shall be as specified |n 5.2;
the reporting shall be as specified in clause A.2.

4.2.3 Tolerance for image positioning

The *maximum deviation between the image centres
ofany two process colour images shall be spqcified,
16’ be expressed as a fraction of the nominal screen
width of the cyan, magenta and yellow process|colour
images.

4.2.4 Tone value increase

For every process colour, the tone value ingrease
values that best represent production printing shall be
reported for at least two tone values on the filmp other
than 0 % or 100 %. Alternatively, the tone| value
increase function may be specified using a tabfe or a
graph. Figure 1 gives a schematic example.

In addition, deviation and variation tolerances ghall be
specified. All tone values shall be relative to g multi-
colour control strip. It shall be printed along with the
subject during proof printing and should be printed
with the subject in production printing. A contrpl strip
colour separation film shall contain well-defingd con-

(C-M-Y-K).

The test method shall be as specified in 5.6; the
reporting shall be as specified in clause A.6.

NOTES

30 Overprint combinations with black are less important
for colour definition, but are particularly useful for trans-
parency testing.

31 As an informative reference, reflection densities may
be specified for the process colours. The measurement
should be carried out using a black backing in accordance
with 1SO 5-4. Reporting should then be as specified in
clause A.7.

trol patches with tone value designations accurate to
plus or minus one percent. The shape of the half-tone
dot structure shall be circular.

The test method for the tone value increase shall be
as specified in 5.4; reporting shall be as specified in
clause A.3.

NOTE 34 For press prints on paper, a unique correspon-
dence exists between tone value increase values deter-
mined at various screen rulings. Therefore, for those prints
the screen ruling of the control strip need not be identical
to those of the subject films, but should be within one sixth
of the average nominal value of the subject colour separ-
ation films.
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Tone value increase
m O

5 Test methods

5.1 Screen angles

Lay each colour separation film to be measured on a
light table and orient it as viewed by the end-user; it
will then be right-reading. Determine the principal axis
of the $creen. Measure the smallest positive angle
between the principal axis and the reference direction,
with an| anticlockwise-ascending scale protractor; as
shown in figure 2. If there is no principal axis use the
axis which produces the smallest angle.

Alternatjvely, measure the angles ef\‘each process
colour on the print using the same angle definition.

Report fesults as specified in.clause A.1.

NOTE 39 In the absence-of_a generally accepted method,
this angle definition wassselected because it yields identical
values irfespective ofdilfin generation or substrate.

5.2 Tane+alue on a colour separation film

J/ \\
0 20 40 60 80 % 100

Figure 1 — Schematic diagram of a family of tone value increase curves

Report results‘as specified in clause A.2.

5.3 .Tone value on the print
5.3.1 Refiection densitometer

Place the print on a black backing in acc

brdance with

ISO 5-4. For chromatic process colourg, select the
densitometer channel which gives the highest reading

for the solid and use this channel to
reflection densities of the unprinted pri

measure the
ht substrate.

Dy, a well-defined half-tone area, Dy, dnd a nearby

solid, Dg. Measure the black process co

our with the

“ISO visual” spectral products (see I1SQ 5-3). Calcu-

late the tone value on the print fro
nition 3.39.

In order to assure sufficient accuracy,
aperture of the instrument should have a
less than 15 times the screen width and
less than 10 times the screen width. This
applies also by analogy to the area of
sampling apertures.

Report results as specified in clause A.3.

m the defi-

he sampling
diameter not
t shall be not
requirement
non-circular

Using a transmission densitometer conforming to
ISO 5-2, with 0°/d or d/0° geometry, determine the
transmittance densities of the film base material, Dg,
the solid tone, Dg, and a well-defined half-tone area,
Dy. Calculate the tone value from the pertinent defi-
nition, that is 3.40 for positive polarity and 3.41 for
negative polarity colour separation films.

In order to assure sufficient accuracy, the sampling
aperture of the instrument should have a diameter not
less than 15 times the screen width and it shall be not
less than 10 times the screen width. This requirement
applies also by analogy to the area of non-circular
sampling apertures.

NOTE 36 The tone value depends slightly on the instru-
ment conditions, especially with the yellow process colour
image where differences of up to 2 % may be observed in
the mid-tone between wide-band instruments without
polarization and narrow-band instruments with polarization.

5.3.2 Colorimeter

Use a 45/0 or 0/45 geometry colorimeter for measur-
ing the tristimulus values X, Y and Z, relative to the
perfect diffuser, using the CIE 1931 2° standard
observer function and illuminant Dgg or Dgs. Measure
the tristimulus values X, Y, Z of the unprinted print
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substrate, a well-defined half-tone area, and a nearby
solid. Calculate the tone value from
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5.5 Gloss

Measure the specular gloss of the print substrate or a
solid printed area of a process ink with light incident at
an angle appropriate to the gloss level of the print
substrate of the particular printing process in ques-
tion. Details of the appropriate test methods will be
specified in the other parts of ISO 12647. Report
results as specified in clause A.5.

E L& Cn

A (%) =100 %*(Xg — Xp)/(Xp — X;) for cyan
A (%) =100 %*(Yg — Y)Yy — Y) for magenta
and black

A (%) =100 %*(Zy — ZY)/(Zy — Zs) for yellow
where

subscript|0 denotes the unprinted print substrate;

subscript|t denotes the half-tone;

subscript|s denotes the solid.

In order to 3
aperture of th

ssure sufficient accuracy, the sampling
e instrument should have a diameter not

less than 15 {imes the screen width and it shall be not

less than 10 1
applies also
sampling ape

Report result

5.4 Tonev

Calculate the
the colour s
sponding tor]
values as spe

imes the screen width. This requirement
by analogy to the area of non-circular
rtures.

5 as specified in clause A.3.

alue increase on the print

quantity by deducting the tone value on
bparation film (see 5.2) from the corre-
e value on the print (see 5.3). Report
cified in clause A.3.

1

5-6—Speetral-measurement,—computation of
CIELAB colour coordinates and CIELAB)colour
differences

Carry out the measurement in accordange with
ISO 13655, i.e. using a 45/0 or 0/45 geometry spec-
trophotometer, with a black (backing accorfling to
ISO 5-4. Use illuminant Dgp land the CIE 1931 2°
standard observer functien for computation|of the
tristimulus values. From.the tristimulus valuep X, Y,
Z, compute the CIELAB-Colour coordinates L*, a*, b*
as detailed in ISO 13655.

From two sets.of colour coordinates (L3, a7, p;) and
(L, a3, b3)caleulate the CIELAB colour difference
AE}, asdetailed in ISO 13655.

Any.eolorimeter which reports the same valueg within
the tolerances given in the relevant part of IS 12647
may be used instead of a spectrophotometer.

Report results as specified in clause A.6.

0°

Key
1 Principal ax
2 Screen ang

is
le

3 Reference direction

Figure 2 — Measurement of screen angles
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Annex A
(normative)

Reporting

A.1 Screen angles

For the colour separation films, report angles in de-

f O_NA N/ A K _CNVAMNDL CC . 160 NA AEO
greeS T, VI, I aitia INx. C7vuvilh CoJ O TO, VIO,

EXAMPLE — “The gloss of the unprinted paper was
45 % as measured with 75°/75° geometry following
TAPPI official test method T 480 om-85."

K 75°, Y|0°.

If the ar|gle cannot be expressed by a whole number,
use two| decimal places or report the angle in degrees
and minjtes.

A.2 Tone value on the colour
separation film or on a control strip film

Report fone values in percent.

EXAMPLE — "The tone value of the shadow-tone
patch of the control strip is 75 %."

A.3 Tpne value on the print

Togethdr with the tone value in percent, report the
spectrall response of the instrument used, the.sam-
pling apgrture size and whether polarization was_used.

EXAMPLES

1 (densgitometer) “The tone value_in~the cyan 75 %
patch of the control strip is 87 %-as_measured with a
densitofneter with ISO Status 7 spectral products
(ISO 5-3), 3 mm diameter sampling aperture, without
polarization”; “... with DN’ narrow band, 9 mm?2
sampling aperture, withgUt polarization”; or “... with
ISO visyal spectral products, 5 mm diameter sampling

A.4 Tone value increase on the print

Report the tone value increase in the same manner as
tone values on the print, see clause A.3.

A5 Gloss

Report the gloss value and the test method.

A.6 Colour coordinates and
AE},-differences

Report the L*, a*, b* value$or AE},-differences and
state that they refer to the'spectral measjurement and
calculation conditions“specified in ISD 13655. In
addition, report the.brand and model of thle instrument
used and the sampling aperture size.

For additional “information, state if conglitions other
than those)specified in ISO 13655 have been used,
such as.lluminant Dgg or white backing.

NOTE)37 Colour coordinates are so-called flimensionless
quantities, for which the unit is 1.

A.7 Reflectance factor densities and
relative densities

Report densities to 2 decimal places and include the
following:

— the spectral characteristics, preferably by quoting
ISO 5-3 Status E, l or T;

— the density of the unprinted print substrate;
— the sampling aperture size;

— the backing material, if not in accqrdance with
ISO 5-4;

— whether polarization was used.

EXAMPLES

e density of the cyan soli ,45; that of the
substrate was 0,15; both measured on a black back-
ing in accordance with ISO 5-4, with an ISO Status T
spectral response, 10 mm?2 sampling aperture, with-
out polarization.”

2 "The relative visual density of the black solid was
1,85 with regard to the substrate (visual density 0,07),
both measured with the XYZ model of ZYX Company,
on a black backing in accordance with ISO 5-4, 3 mm
diameter sampling aperture, with polarization.

NOTE 38 Optical densities are so-called dimensioniess
quantities, for which the unitis 1.
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Determination of quality parameters of half-tone dots on a colour separation

B.1 Asim

ple qualitative method for half-tone films

film

B.2 A guantitative method may be obtained using a

with a base| plus fog transmittance density of less
than 0,1 is tq place a control strip film with a microline
target, emulsion oriented up, on a light table and to
cover it with the film to be evaluated, emulsion
oriented down. With a hand-held microscope of

between x

0 and x 100 magnification, observe the

isolated opague half-tone dots which are found in

those parts
tive polarity,

bf the half-tone film, of positive or nega-
that appears lighter. If the microlines are

distinctly vidible below the half-tone dots, then the

core densit

is too low. The fringe width can be

estimated ly comparing it to the width of the
microlines which is stated on the microline target. The

colour sepa
below by lig
known as d

Fation film should be illuminated from
ht oblique angles of incidence, a condition
ark field illumination. With some experi-

ence, the cqmpliance of half-tone dots to a specified

maximum f
certainty.

Transmittance density

inge width can be predicted with near

scanning microdensitometer. This is an instryment in

which, for instance, the illumination stagérof
mission microscope is equipped such. that

ture, with an adjustable diameter of. 3.um o

formed in the centre of the objedt plane. Th
movable, in a controlled way,-inxboth x and
tions of the object plane. As)the film is mo
radiation transmitted by the\film is measure

a trans-
N aper-
less, is
b film is
y direc-
led, the
i with a

photodetector which has been calibrated in ferms of

transmittance density.Jhe wavelength rang

radiation source should be selected in view

spectral requirement of the process steps w
film is to be used. The data may be presente
cally either @s & transmittance density profile
half-tone dot (see figure B.1) or by drawing
lines that" connect points of equal trans
density (see figure B.2).

e of the
of the
here the
i graphi-
HCross a
contour
mittance

X

Figure B.1 — Transmittance density profile of a split half-tone dot on a colour separation film (left),
microscopic image of the same dot (right)

10
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e
Y
Fer sy

le for the transmittance density contour lines of asoft half-tone dot on p colour

re B. mple for the transmittance density contour lines of a'soft colour

separation film (left), microscopic image of the same dot (right)

1
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