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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This part of ISO 12647 lists values or sets of values of the primary process parameters specified in
[SO 12647-1 and related technical properties of a half-tone offset lithographic print. Primary parameters
constitute a general printing condition and are defined here as the substrate description, the colorant
description, the screening description, the tone value increase and the ink sequence. Since the printing
ink to be used in this International Standard is to conform to ISO 2846-1, it is in general not necessary

ton

ame it as a primary process parameter.

Conformance to the specified values in proof and production printing ensures, in principle, a good visual

mafch between specimens produced. A visual and in part measurement-wise “proof-to-prin
essential for globally consistent printing and publishing workflows in general. A press proof
be necessary when using specific printing conditions that use different types of surfacefinis
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INTERNATIONAL STANDARD ISO 12647-2:2013(E)

Graphic technology — Process control for the production of
half-tone colour separations, proof and production prints —

Part 2:
Offset lithographic processes

1 (Scope

Thip part of ISO 12647 specifies a number of process parameters and their values to be applied when
profucing colour separations, printing formes and print production for four-colour sheet-fef and web-
fed joffset printing presses excluding coldset offset lithography on newsprint:

Theg parameters and values are chosen in view of the typical process covéring the process stxes “colour

seppration”, “proof production”, “making of the printing forme”, “OK print” and “production pfrinting” on

all kinds of commercially available production substrates.
Thip part of ISO 12647:

— |isdirectly applicable to press proof prints and printingprocesses that use colour separatipn printing
formes as input;

— |is applicable to press proof prints and printing.processes with more than four process colours as
long as direct analogies to four-colour printifig are maintained, such as for data and scieening, for
print substrates and printing parameters;

— |is applicable to printing on cardboard nraterial for packaging;
— |is applicable for all kinds of drying'methods such as heat-set, infrared, and ultraviolet;
— |provides references for quality‘assurance and quality management.

Thip part of ISO 12647 is not-dpplicable to processes other than offset such as printing difectly from
digital data where there/is no intermediate image carrier, or where the image carrier can b¢ refreshed
for pach impression andthus each impression can be different in content.

2 |Normativereferences

The followinhg’referenced documents, in whole or in part, are normatively referenced in thi§ document
andlareindispensable for its application. For dated references, only the edition cited applies. Hor undated
refgrences, the latest edition of the referenced document (including any amendments) appligs.

(%)

[SO 2846-1, Graphic technology — Colour and transparency of printing ink sets for four-colour printing —
Part 1: Sheet-fed and heat-set web offset lithographic printing

[SO 8254-1, Paper and board — Measurement of specular gloss — Part 1: 75 degree gloss with a converging
beam, TAPPI method

ISO 8254-2, Paper and board — Measurement of specular gloss — Part 2: 75 degree gloss with a parallel
beam, DIN method [alternative to ASTM D7163]

ISO/TS 10128, Graphic technology — Methods of adjustment of the colour reproduction of a printing system
to match a set of characterization data

ISO 11475, Paper and board — Determination of CIE whiteness, D65/10 degrees (outdoor daylight)

© IS0 2013 - All rights reserved 1
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IS0 12647-1, Graphic technology — Process control for the production of half-tone colour separations, proof
and production prints — Part 1: Parameters and measurement methods

ISO 12647-7, Graphic technology — Process control for the production of half-tone colour separations, proof
and production prints — Part 7: Proofing processes working directly from digital data

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

ASTM D7163, Standard Test Method for Specular Gloss of Printed Matter [alternative to ISO 8254-2]

3 Terms-and-definitions
For the purposes of this document, the terms and definitions given in ISO 12647-1 and the following-apply.

3.1
area coverage
ratio of thd area covered with ink to the entire area in an ink zone

3.2
calibration
adjustment based on a comparison between a standard and a unit under test

3.3
characterjzation data
set of tone values and associated colorimetric values that fully describe a given printing process

3.4
tone value
(printing forme) percentage of surface area that is covered by printing ink

4 Requjrements

4.1 General

Digital datp files delivered for printinig-should be accompanied by a digital proof print, a press proof
print, or arf OK print from a previous-print run.

NOTE Fress proof prints arg-test prints of the data files on a printing press which may serve as a refer¢nce
for subsequpnt printing. While mest proofs are digital proofs, for colour- or content-critical work there is a jeed
for press prpof prints with the.same setup as the production print.

4.2 Datq files and printing formes

4.2.1 Data delivery

Data delivered for printing snall be in the colour formats CMYK or three-component and should be
exchanged using PDF/X [6][Z] data formats.

The intended printing condition shall be indicated. In case of PDF/X the mechanisms provided by the
specified data format shall be used. In case of other data formats a printing condition description, a
characterization data set [3][4] or an International Colour Consortium (ICC) output profile [53] shall be
communicated.

If the data are other than CMYK, the data shall be defined by colorimetric descriptions using an ICC
profile or another mechanism and an ICC CMYK output profile shall be included. The rendering intent to
be used for each data element shall be communicated.

If the characterization data or ICC output profile provided conflicts with the printing conditions defined
in this part of ISO 12647 one of the methods defined in ISO/TS 10128 shall be used for data adjustment

2 © IS0 2013 - All rights reserved
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prior to print production. The aims for process control should be taken from characterization data, if
agreed between all parties. Where this is done, densitometric tone values are not usually available and
colorimetric tone values should be used. Further information on the relationship between colorimetric
and densitometric tone values can be found in ISO/TS 10128.

NOTE1 Aprinting condition is defined here as a print substrate description, a colorant description, a screening
description, an ink set and a printing sequence.

NOTE 2  Quality control of the content of a printjob prior to final production checks is recommended since PDF/X
conformance does not necessarily ensure a suitable image resolution or other production dependent criteria.

NO 2 it 1 i 1 11l dlasat Ll Lo LICN 1
LJ AUUItIUVIIAI SPpULT LUIUUT S dI' T dIIUVVEU UUL LIS Ppdl t UT'TIOoU 1

does-notmake Pt ovistorsfor tolerances.

4.212 Printing forme quality

Theresolution of the plate setter should be selected to ensure thatatleast 150 tone value stéps are ifeproduced.

EXAMPLE If, for a screen employing single half-tone cell modulation, the intended nominal s¢reen ruling
is 8D cm1, the resolution of the plate setter should not be less than 1 000 cm-_For a screen with super-cell
technology, it is possible to set the resolution to a smaller value.

4.2{3 Screen frequency (periodic screens)

For|four-colour work, the screen frequency (screen ruling) foryperiodic screens should be|within the
range from 48 cm-1 to 80 cm-1.

Preferred nominal screen frequencies are:
a) |48 cm~1to 80 cm-1 for coated paper; and
b) [48 cm~1to 70 cm-1 for uncoated paper.

NOTE 1  Outside of the range 48 cm-1 to 80"cm-1, the general principles specified in ISO 12647-1 femain valid
but ppecific values might differ.

NOTE 2  The screen frequency is oftenvaried slightly from one process colour to another in order fo minimize
moifé patterns. For example, theretmight be a difference of up to 6 % of the nominal screen frequerjcy between
the folours C, M, Y.

NOTE 3  For the black orellow colour half-tone, a screen frequency is sometimes used which is spbstantially
finef than the nominal sereen ruling of the remaining colours, for example, 84 cm~1 versus 60 cm-1.

NOTE4  Screen frequencies are often required or given in lpi (lines per inch). To convert betwgen screens
per tm and lines periinch a conversion factor of 2,54 should be used.

EXAMPLE The requirement 4.2.3 given in lpi will read as follows (rounded to commonly u$ed integral
nunpbers); for*four-colour work, the screen frequency (screen ruling) for periodic screens should b¢ within the
range from 120 lpi to 200 Ipi. Preferred nominal screen frequencies are a) 120 Ipi to 200 Ipi for coatedl paper; and
b) 1R0pito 175 Ipi for uncoated paper.

4.2.4 Dot size (non-periodic screens)

For four-colour work, the screen dot size for non-periodic screens should be within the range 20 pm to 40 um.
Preferred nominal screen dot sizes are:

a) 20 um to 30 um for coated paper; and

b) 30 pm to 40 um for uncoated paper.

NOTE Outside of the range 20 pm to 40 um, the general principles specified in [SO 12647-1 remain valid but
specific values might differ.

© IS0 2013 - All rights reserved 3
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4.2.5 Screen angle (periodic screens)

For half-tone dots without a principal axis, the nominal difference between the screen angles for cyan,
magenta and black should be 30°, with the screen angle of yellow separated at 15° from another colour.
The screen angle of the dominant colour should be 45°.

For half-tone dots with a principal axis, the nominal difference between screen angles for cyan, magenta
and black should be 60° with the screen angle of yellow separated by 15° from another colour. The
screen angle of the dominant colour should be 45° or 135°.

ic crrppnc)

For periodjc screens, circular, square or elliptical half-tone dot shapes should be used. For half-tohe dlots
with a prinfcipal axis, the first link-up should occur no lower than at 40 % tone value and the sécond ljnk-
up no higher than at 60 % tone value.

4.2.7 Tone value sum

The tone value sum for coated print substrates should be less than 330 % but slkiall not exceed 350% for
sheet-fed and should be less than but shall not exceed 300% for heat-set webprinting. The tone value
sum for other print substrates should be less than but shall not exceed 300.% for sheet-fed and 27D %
for heat-sef web printing.

nk

—

NOTE Fress problems might be encountered at high levels of toné alue sum. There might be poor
trapping, bqck transfer and set-off due to insufficient ink drying.

4.2.8 Grey reproduction and grey balance

The tone v3lues of cyan, magenta and yellow thatlead toavisually neutral grey should be calculated ffom
the standafd printing condition or actual printing cendition or the associated profiles by the following
formula defcribing the grey reproduction (L¥ a* bX)with respect to a given paper colour (L*paper, a*phper,
b*paper) anfd solid CMY inks overprint (L*cmy) fosteach L* in the range from L*paper to L*cmy:

a*=a *1 aper X|:1_O’85X(L *paper -L *)/(L *paper -L *cmy ):|

b*=b *1 aper X|:1_0’85X(L *paper <L *)/(L *paper -L *cmy ):I

NOTE1 A single grey balance condition is usually not sufficient to ensure an achromatic colour for all grint
substrates gdnd printing inks‘that can be used with a given printing process. Therefore the grey balance hds to
be determirjed for each printing condition separately based on a well defined grey reproduction. See Annex 4 for
more detailf.

NOTE 2  The greybalance of a given printing process can be used for process calibration and process contrpl as
long as the folerarices for tone value increase and mid-tone spread as defined in Table 11 are not exceeded.

NOTE 3

4.3 Proof or production print

4.3.1 General

A printing condition for sheet-fed and web-fed offset printing shall be communicated by a print substrate
description, a colorant description, a screening description, an ink set and a printing sequence.

Standard printing conditions are shown in Table 1. For all printing conditions described in this part of
ISO 12647 the ink set shall be according to ISO 2846-1 and the printing sequence shall be Black - Cyan
- Magenta - Yellow.

4 © IS0 2013 - All rights reserved
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Table 1 — Standard printing conditions for typical print substrates

Screening description
oo Print substrate Colorant descrip- . .
Printing d . . Periodic screens Non-periodic screens
condition escription tion :
(Table 2 and 3) (Table 5 and 6) TVI Frequency TVI Spot size
curve (cm-1) curve (nm)
PC1 PS1 CD1 A 60 to 80 E 20(25)
PC2 PS2 CD2 B 48to0 70 E 25
PC3 PS3 CD3 B 48 to 60 E 30
PC4 PS4 CD4 B 48to 60 E 30
PC5 PS5 CD5 C 52t0 70 E 30(35)
PC6 PS6 CD6 B 48to 60 E 35
PC7 PS7 CDh7 C 48to 60 E 35
PC8 PS8 CDh8 C 48 to 60 E 35
Additional printing conditions based on commonly used print substrates/ different printing sequences
and|different ink sets should follow the scheme described in this and the following clauses; thefy should be
estgblished by defining combinations of print substrates and colorant descriptions (comparabje to Tables
2 and 3 and Tables 5 and 6), screening descriptions and TVI curves (comparable to Table 9 angdl Figure 3).
Standard printing conditions are usually characterized by collecting (smoothing and averaging where

opriate) colour measurement data from one or more printing presses that have been c
up flo a given printing condition. Such a collection of measurement data along with associate
desfribing the characterized printing condition isxknown as a characterization data set.
chafracterization data are used to describe one of the printing conditions defined by this parto

refully set
1 metadata
When such
F1SO 12647

the|print substrate, colorant, screening, ink seté@dnd printing sequence for the printing condlition from

which the characterization data was collected shall be clearly indicated.

NOTE1 Colorimetric characterization.datd, as specified in ISO 12642-1 and ISO 12642-2, contain
to bp specified in accordance with 4.3.2-134.3.2.3, and 4.3.4.1 of this part of ISO 12647.

NOTE 2
accqrding to ISO 12647-7. In practice this means that characterization data sets provide a convenier
the pommunication of standafd,printing conditions. Characterization data for standard printing co
available from research orgtrade associations.[1]

NOTE 3  Work separated for periodic screens can be printed using non-periodic screens where the
problem on press. lii Some cases moiré might introduce tone contouring artefacts and colour shift de
ary and secondary half-tones.

Spet'sizes for non-periodic screens in parenthesis are recommended for heat-set web offs

4.3{2~_ Visual characteristics of image components

all the data

A characterization datassét, or an ICC profile derived from it, is required when making proofs

t means for
hditions are

e is a moiré
ficiencies in

bt printing.

4.3.2.1 Print substrate colour

The print substrate used for press proof prints should be identical to that of the production print. If this
is not possible, the properties of the print substrate for press proof prints should be a close match to
those of the production print in terms of colour, CIE Whiteness, gloss, type of surface (coated, uncoated,
super-calandered, etc.) and mass-per-area.

Evaluate the match of the press proof print substrate and the production print substrate using the
attributes listed in Table 2 and 3. For digital proofing, the requirements defined in ISO 12647-7 apply.

Typical paper characteristics are defined, for information only, in Tables 2 and 3. In order to determine the
closest matching printing condition for a given paper type, compare the paper to be used for printing with

© IS0 2013 - All rights reserved
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the parameters in these tables and select the closest matching reference print substrate. This procedure
ensures an easy match of the associated colorant description and therefore the visual appearance.

Production paper comprising a coloration differing from the aim values pertaining to Tables 2 and
3 may not be described by established data characterizations. In this case, a dedicated substrate
description using the attributes shown in Tables 2 and 3, and an associated set of characterization data

is recommended.

Table 2 — CIELAB coordinates, mass-per-area, and CIE Whiteness for print substrates

(informative)

Characteristic

Paper type and surface

PS1 PS2 PS3 PS4
: Standard glossy Standard matte
Type of surface Premium coated Improved coated coated ¢Yated

Mass-perj-area a

80 to 250 (115)

51 to 80 (70)

48 t0 70 (51)

51 to 65 (54)

g/n}?
CIE Whitgness b 105 to 135 90 to105 60 to 90 75to 90
Glospk ¢ 10 to 80 25to0 65 60 to 80 7 to 35
Colodr d Coordinates Coordinates Coordinates Coordinates
L* a* b* L* a* b* L* a* b* L* a* B*
Whit¢ backing| 95 1 -4 93 0 -1 90 91 0 il
Black backing| 93 1 -5 90 0 -2 87 0 0 88 11
Tolerance| =3 +2 +4 +3 +2 +2 +3 +2 +2 +3 +2 42
Fluoresdence ¢ moderate low low low

¢ Measurg¢ment is in accordance with ISO 8254-1, TAPPI method.

a  Values ip brackets pertain to the respective colour coordinates given in this table.

b Whitendss measurement is in accordance with 1SO 11475, outdoor illumination conditions. Note that this single ppint
measurement value is (among other variables) based onD65 viewing conditions. D50 is the standard viewing condition ysed
when printifg. Whiteness values should be used forgtidance only.

d  Measur¢ment is in accordance with I$0,13655-D50 illuminant, 2° observer, 0:45 or 45:0 geometry. Measuremg¢nts
should be mfde using M1.

e  Typical felta D65 Brightness UV/UVex evaluated as per ISO 2470-2, and information as recommended in ISO 15B97.
[8] This indigates the sensitivity of-aprint to blue shift when compared with a proof under Standard light condition D50
according to[ISO 3664. Usual limits for Fluorescence: faint (0-4), low (4-8), moderate (8-14), high (14-25).

NOTE1 Interms of glossand colour, the paper types listed in Tables 2 and 3 are representative for the range of
print substifates usedfaf the processes covered in this part of ISO 12647.

NOTE 2 Iff the final product is subjected to surface finishing this could severely affect the print substrate

colour and gloss:

© ISO 2013 - All rights reserved
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Table 3 — CIELAB coordinates, mass-per-area, and CIE Whiteness for print substrates

(informative)
L Paper type and surface
Characteristic
PS5 PS6 PS7 PS8
Wood-free Super calendered
Type of surface uncoated uncoated Improved uncoated | Standard uncoated

Mass-per-area 2

70 to 250 (120)

38 to 60 (56)

40 to 56 (49)

40 to 52 (45)

g/m?

CHESAhitenessh 140-te175 45-+0-85 40-+0-80 3540 60
Gloss ¢ 5to 15 30 to 55 10 to 35 5p 10
Colour d Coordinates Coordinates Coordinates Coordinates

L a* b* L* a* b* L* a* b* I * b*

White backing| 95 1 -4 90 0 3 89 0 3 85 1 5

Black backing| 92 1 -5 87 0 2 86 -1 2 82 D 3

Tolerance| #3 +2 +2 +3 +2 +2 +3 +2 +2 +3 12 +2
Hluorescence ¢ high low faint falint

ac

Q

¢ |Measurement is in accordance with ISO 8254-1, TAPPI methgd.

a  |Values in brackets pertain to the respective colour coordinates given inthistable.

b |Whiteness measurement is in accordance with ISO 11475, outdoor illumination conditions. Note that thiq single point
medsurement value is (among other variables) based on D65 viewing conditions. D50 is the standard viewing cqndition used
whgn printing. Whiteness values should be used for guidance only,

d |Measurement is in accordance with ISO 13655-D50 illumiinant, 2° observer, 0:45 or 45:0 geometry. Mgasurements
shofild be made using M1.

e |Typical delta D65 Brightness UV/UVex evaluated.as per ISO 2470-2, and information as recommended ip ISO 15397.
[8] This indicates the sensitivity of a print to blue shift when compared with a proof under Standard light c¢ndition D50
rding to ISO 3664. Usual limits for Fluorescence: faint (0-4), low (4-8), moderate (8-14), high (14-25).

NOTE 3

For prints on papers or boardsywhose surface properties are identical to those of paper typles Premium

coafed and Wood-free uncoated but whose mass per area is appreciably higher than the values in par¢nthesis, the
CIELAB colour coordinates given for white backing can be used.

NOTE 4
NOTE 5

NOTE 6

exisfting paper or Woard specifications in the market.

NOTE 7

low|Fliorescence.

Examples of typical doated and uncoated papers are given in Table 4.

Annex B givesmore information on handling differences in paper colour.

The print substrate description (Tables 2 and 3) define 8 printing conditions and does ot cover all

Print substrate PS3 is the closest print substrate in the specific case of coated board, with typical

proTerties: Grammage above 225 g/m2, Gloss 30-60, and Colour CIELAB coordinates 90, 0, -2 (white backing),

© IS0 2013 - All rights reserved
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Table 4 — Examples of typical coated and uncoated papers (informative)

Paper type and surface

PS1 PS2 PS3 PS4
. Standard glossy Standard matte and
Type of surface Premium coated Improved coated coated semi-matte coated

Sheet-fed offset

Typical process Heat-set web offset | Heat-set web offset | Heat-set web offset
Heat-set web offset
Wood-free coated,

loss. semi-matte Medium weight Machine finisheld
§10ss, ’ coated ) . coated (MEG)
) matte (WFC) Light weight C_oated, _ _

Typical papers (MWCQC) gloss and semi-matte | Light weightcoatgd,

Hl‘%}eliar}llfci Cn(:z;leuém Light weight coated (LWQ) semj>matte
§ (LWC Improved) (LWC)
(HWC, MWQ)
PS5 PS6 PS7 PS8
Type of surface | Wood-free uncoated Supel:lrncczi)lstne%ered Improved uncoated | Standard uncoatpd

Typical process

Sheet-fed offset

Heat-set web offset

Heat-set web offset

Heat-set\web offset

Heat-set web offdet

Typical papers

Offset, wood-free
uncoated (WFU)

Super calendered
(SC-A, SC-B)

Unceated mechanical
improved (UMI)

Improved newsprint
(INP)

Standard newsprjint

(SNP)

4.3.2.2 Print substrate gloss

The gloss

pf the print substrate used for préss proof prints should be a close match to that of

productior] print substrate. It is further important for digital proofing stipulated in ISO 12647-7.

NOTE1  The gloss values of the paper t#pes described in 4.3.2.1 are given in Tables 2 and 3.

NOTE 2

the result of the colour-separation stage is best judged by means of a proof that closely matches the gloss o
final surfacg finished print product. For processes with off-press finishing, in order to facilitate the matching of
the productjon image to theproof image at the make-ready stage, it is a good plan to provide the press operator
with two prjoof prints: a proef print whose gloss matches that of the (unfinished) production print substrate

a proof pri

4.3.2.3

Ink set.colours (colorant description)

which closely~matches the gloss of the final surface-finished print product.

For the typical paper types defined in 4.3.2.1, the CIELAB colour coordinates of the process co

the

If the final product is subjected to surface finishing, this will severely affect the gloss. In critical cgses,

the

and

our

solids shall agree with the white backing aim values and should agree with the black backing aim
values specified in Table 5 and Table 6, within the deviation tolerance specified in Table 7. The colour
coordinates of the two-colour overprints and the three-colour overprint, both without black ink, should
agree with Table 5 and Table 6.
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Table 5 — CIELAB coordinates of colours for the printing sequence cyan-magenta-yellow

Colorant description
Characteristic CD1 CD2 CD3 CD4
. Standard coated Standard coated
Premium coated Improved coated
glossy matte
Coordinates Coordinates Coordinates Coordinates
Colour
L* a* b* L* a* b* L* a* b* L* a* b*
WB 16 0 0 20 1 2 20 1 2 24 1 2
Black
BB 16 0 0 20 1 2 19 1 2 23 I 2
i WB 56 -36 -51 58 -37 -46 55 -36 -43 56 -33 -42
Cyan
y BB 55 -35 -51 56 -36 -45 53 -35 -42 54 -32 -42
WB 48 75 -4 48 73 -6 46 70 -3 48 48 -1
Magenta
BB 47 73 -4 47 71 -7 45 68 -4 46 45 -2
WB 89 -4 93 87 -3 90 84 -2 89 85 2 83
Yellow
BB 87 -4 91 84 -3 87 81 2 86 82 2 80
Red WB 48 68 47 48 66 45 47 64 45 47 43 41
e
BB 46 67 45 47 64 43 45 62 43 46 41 39
d WB 50 -65 26 51 -59 27 49 -56 28 50 -53 26
reen
BB 49 -63 25 49 -57 26 48 -54 27 49 -51 24
- WB 25 20 -46 28 16 -46 27 15 -42 28 16 -38
ue
BB 24 20 -45 27 15 -45 26 14 -41 27 15 -38
CMY100 BB 23 0 -1 27 -4 -1 26 -3 0 26 D -2

Megdsurement is in accordance with ISO 136554D50 illuminant, 2° observer, 0:45 or 45:0 geometry. Measurements should be
made using M1. Values are given for white backing (WB) and black backing (BB) on dry sheets.
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Table 6 — CIELAB coordinates of colours for the printing sequence cyan-magenta-yellow

Colorant Description

Characteristic CD5 CD6 CD7 CD8
Wood-free uncoated| Super calendered | Improved uncoated | Standard uncoated
Coordinates Coordinates Coordinates Coordinates
Colour
L* a* b* L* a* b* L* a* b* L* a* b*
WB 33 1 1 23 1 2 32 1 3 30 1 2
Black
BR 32 1 1 22 1 2 31 1 3 28 1 2
C WB 60 -25 -44 56 -36 -40 59 -29 -35 54 -26 31
an
y BB 58 -24 -44 54 -35 -40 57 -29 -35 52 -26 -31
WB 55 60 -2 48 67 -4 53 59 -1 51 55 |
Magenta
BB 53 58 -3 46 65 -4 51 56 -2 50 52 1
WB 89 -3 76 84 0 86 83 -1 73 79 0 70
Yellow
BB 86 -3 73 81 0 83 80 -2 70 76 0 q7
Red WB 53 56 27 47 63 40 51 57 31 48 53 31
e
BB 51 55 25 46 61 38 49 54 29 47 51 29
WB 53 -43 14 49 -53 25 53 43 18 47 -38 70
Green
BB 52 -41 13 48 -52 24 51 -43 17 46 -37 18
Bl WB 39 9 -30 28 13 -41 37 8 -31 36 9 -25
ue
BB 37 9 -30 27 12 -40 36 7 -30 34 9 -26
Overprint WB 35 0 -3 27 -1 =3 34 -3 -5 33 -1 I
CMY100 | BB 34 0 -3 26 -1 -4 33 -3 -5 31 -2 D

Measurement is in accordance with ISO 13655-D50 illuminant, 2° observer, 0:45 or 45:0 geometry. Measurements shoulfl be
made using M1. Values are given for white backing (WB] and black backing (BB) on dry sheets.
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Figure 2 = Projection of the defined colorant descriptions according to Table 6 into the CIE

a*b*-plane (White backing)

The deviation of the process colour solids of the OK print of the production run is restricted by the
condition that the colour differences between press proof prints and OK print shall not exceed the
deviation tolerances specified in Table 7. If no conforming proof, ICC profile, or data set is supplied, the
colour values of Table 5 and Table 6 shall provide the aim.
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The variability of the process colour solids in production is restricted by the following condition. For
at least 68 % of the prints, the colour differences between a production copy and the OK print shall not
exceed the pertinent variation tolerances specified in Table 7.

NOTE1  The distribution of AE* values is not Gaussian but skewed. For reasons of consistency, the variation
tolerance is defined here as the upper limit for 68 % of the production copies. This is in analogy with a Gaussian
distribution where 68 % are within plus or minus one standard deviation of the mean.

EXAMPLE For a given print volume and a sufficient number of measured samples calculate the standard
deviation relative to the OK print. If the standard deviation is within the variation tolerance, the colour difference
of 68 % of the samples is within AE* < 5 and the print run is OK.

NOTE 2 Density values according to ISO 5-3 [2] can be valuable for process control during a prinj run, where
the Instrument, the ink and the print substrate remain the same. However, in a general situationydensity values do
not fefine a colour to the required degree. Therefore, for the purpose of this part of ISO 12647)reflecfion density
valyes are only recommended for the determination of tone values. Typically, the production press operator first
achieves the correct colour of the solids on the press and then reads the densities with’the instrumént from the
OK print. The densities are then used as aim values for process control during the prgduction run.

NOTE 3  Ifthefinal printis subjected to surface finishing, the final colours (and gloss) might deviatelappreciably
from those of the unfinished print.

NOTE4  The secondary colours red, green and blue depend on conditions that include the printirjg sequence,
the rheological and transparency properties of the inks, mechanics of the press and the surface chardcteristics of
the print substrate. Thus, it is not possible to state tolerance windows)for both solids and overprints

NOTES5 Inthe case that a digital proof print in conformancewith ISO 12647-7 is present it should pe used as a
visyal reference for final fine tuning in the make-ready phasé:

NOTE 6  Incase that the print substrate shows a high fluorescence (e.g. as a result of OBA) it might He necessary
to establish a new, appropriate set of solid coloration (gelorant description) values. This is especially relevant (but
not pxclusive) to paper types covered by PS1 and PS5 (colorant descriptions CD1 and CD5).

NO1
colo

NOT
datd

if necessary.

Table 7 — CIELAB AEab tolerances for the solids of the process colours

E7  The lines connecting the coordinate\points in Figure 1 and 2 shows only the relation of the different
rant descriptions and do not represent the colour’s gamut.

E8 The CIELAB colour coordinates of the process colour solids can be extracted from charpcterization

Deviation tolerance Variation tolerande
Process.colour OK print Production print]
AEab AEoo 2 AEab AEoo 2 AH

Black 5 5 4 4 -

Cyan 5 3,5 4 2,8 3

Magenta 5 3,5 4 2,8 3
Yellow 5 3,5 5 3,5 3

a  Tolerance values for DE2000 are given for information only

4.3.2.4 Inksetgloss
The gloss of solid tone colours may be specified if deemed necessary.

The specular gloss of the ink set single-print solid areas should be measured with light incident at 60°
or 75° and measured accordingly. The instrument used shall conform to either ISO 8254-2 (for 75°) or
ASTM D7163 (for the 60°). The method used shall be reported.
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4.3.3 Tone value reproduction limits

Half-tone dot patterns within the following tone value limits in the digital data file should transfer onto
the print in a consistent and uniform manner:

a) 2% to 98 % for coated paper (screen ruling 60 cm~1to 80 cm-1, spot size 20 um);
b) 4 % to 96 % for uncoated paper (screen ruling 60 cm-1, spot size 30 um).

No significantimage parts should rely on tone values outside of the above tone value reproduction limits.

4.3.4 Tohe value increase and spread

4.3.4.1 im values

The tone vplue increase for printing and press proof prints shall conform to Table 8; se®e also Figuie 3.
For calibraftion purposes Table 9 should be used (see also Notes 5 and 6).

Table 8 — Tone value increase for the control patches of a control strip

Values in pergent

Periodic screens Non-periodic screens
Printing condition
40 50 75 80 40 50 75 80
PC1 15 16 13 11 28 28 18 15
PC2,pPC3, PC4 19 19 14 12 28 28 18 15
PC5, Pd6, PC7, PC8 22 22 15 13 28 28 18 15

NOTE1  The values given in Table 8 refer to densitometrictheasurement according to ISO 5-3 in a control sfrip,
with an ISO Status E response, without polarization. Similar results are achievable when using a polarization fjlter.

NOTE 2  {Vhen using standard inks the measurement of TVI using Status T produces results that are clode to
those prodyced when using Status E measurements.

NOTE 3 hiven a characterization data setior‘an ICC profile colorimetric tone values and colorimetric tone vplue
increase vajues can be calculated. However the concrete values depend on the colour channel and the printing
condition and tend to differ from the dénsitometric tone values. More information on how to link colorimgtric
toward dengitometric tone values ean.be found in ISO/TS 10128 (see also 4.2.1, fourth paragraph).
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Figure 3 — Tone value increase curves for the printing conditions defined in Table 1

Table 9 — Tone value increase values for the’printing conditions defined in Tabfle 1

[one value Tone value increase
A B C D E

% % % % % %
0 0,0 0,0 0,0 0,0 0,0
5 3,3 4,6 5,8 6,4 6,8
10 6,1 8,3 10,6 11,6 12,6
20 10,5 13,9 17,2 19,3 21,2
30 13;5 17,2 20,9 23,7 26,4
40 15,3 18,8 22,3 25,4 28,5
50 16,0 19,0 22,0 25,0 28,0
60 15,6 179 20,3 22,8 25,3
70 14,0 15,7 17,4 19,1 20,7
80 11,0 12,1 13,2 14,0 14,7
90 6,5 7,0 7,5 7,7 7,7
95 3,5 3,8 4,0 4,0 39
100 0,0 0,0 0,0 0,0 0,0

NOTE4 Itis common practice to use a tone value of 40 % or 50 % for the mid-tone range and a tone value of
75 % or 80 % for the shadow region in the pertinent control strip.

NOTES5  The tone value increase for the 50 % control patch of a control strip was chosen to be an integer value.

NOTE 6  For process calibration and control purposes it is sometimes necessary to calculate the tone value or
tone value increase on a print for additional tone values. For this exemplary fourth order polynomials function
describing the curves in Figure 3 and Table 9 is given as follows:
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2
TVI(X)leO*(a*x4+b*x3+c*x +d*x)

where
TVI is the tone value increase as a percentage value;
a,b,c,d are the coefficients of the polynomial;
X is the tone value normalized between 0 and 1; x = TV/100;
TV is the tone value in % ranging from 0 to 100.

The polynagmial coefficients are given in Table 10.

Table 10 — Polynomial coefficients for tone value increase curves in.Eigure 3

Polynomial Tone value increase curve

coefficipnt A B C D E
a -0,3650 -0,5877 -0,7854 £0,4441 -0,0438
b 0,6730 1,3575 1,9934 1,4386 0,7664
c -1,0108 -1,7678 -2,4956 -2,3805 -2,1929
d 0,7029 0,9980 1,2876 1,3860 1,4703

4.3.4.2 Tone value and mid-tone spread tolerances

The toleramce of the tone value increase and mid-tone-spread of an OK print from the specified aim value
shall not exceed the tolerances specified in Table 11

For produdtion printing, for at least 68 % of‘the prints, the TVI differences between a production dopy
and the OK| print shall not exceed the pertinent variation tolerances specified in Table 11.

— s

The mid-t on

printing s

e spread (variation of tone¥alues between chromatic colours) of at least 68 % of product
ples shall not exceed the-values listed in Table 11.

Table 11 — Tone value.increase tolerances and maximum mid-tone spread for proof and
production printing

Values in pergent

Deviation tolerance Variation tolerance
Tqne value:of control patch - - -
OK print Production print
<30 3 3
30to 60 4 4
> 60 3 3
Maximum mid-tone spread 5 5

NOTE 1 The values in Table 11 refer to measurements on a control strip with a screen ruling to be the same
as the subject.

NOTE 2  Percentage tolerances are calculated by subtracting the aim value from the measured value.
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4.3.5 Tolerance for image positioning

The average of colour register centres shall not exceed 0,10 mm as the largest deviation between any
two printed colours.

NOTE Suitable tools for colour register measurement are for example the Vernier scale or electronic
measurement equipment.

4.3.6 Conformance

This part of ISO 12647 only defines conformance requirements with respect to those which are
necpssary to provide repeatable and reproducible conformity assessment results. Additional fonformity
ass¢ssment requirements for product, process, service, persons, systems or bodies arenot|covered in
thiq part of ISO 12647.

With respect to the evaluation of conformance, the provisions for both an individtal production print
and| the entire print run are summarized as follows. In order to specify the aim wvalues for conformance
scriitiny first the printing condition shall be identified by means of the pertinent’substrate, th¢ screening
usef and inking sequence. If a printing condition is used thatis not defined.in this Internationgl Standard
the|conformance label shall report the solid coloration and tone value.increase aim values|relating to
that printing condition.

An |SO 12647-2 conforming print shall conform to the following\requirements:

a) |a control strip in conformance with ISO 12647-1 to.b& positioned across the printing direction
covering all ink zones to be used for the printed image;

b) |ink set colours (4.3.2.3);
c) |tone-value increase and mid-tone spread (4:3~4).
All ontrol patches of the control strip shallbe in conformance with the above requirements

An |SO 12647-2 conforming print should,conform to the following requirements:

— |tone value reproduction limits (4:3.3);
— |tolerance for image positioning (4.3.5).

For|a conforming print rtin; a minimum of 68 % of randomly selected individual print samples spread
acrgss the production fun shall conform to all normative criteria of this specification.

NOTE1  The number of print samples required depends on the print run length and is typically ¢lefined by a
print certificationécheme.

NOTE 2  Inkvzones with area coverage less than 5 % for each colour can be excluded for the purposes of
conformanee evaluation.

NOTE3’/ Ink zones with high area coverage that do not allow for reliable tone value measuremlents can be
excluded for the purposes of conformance evaluation of tone value increase and spread.

NOTE 4  All conformance measurements for a production print or an entire print run can be done on white or
black backing.

NOTES5  All conformance measurements for a production print or an entire print run can be done on dry sheets,
after some time that depends on the process and materials.

NOTE 6  Anadditional control strip, to be placed in the printing direction, can be used for additional evaluation
only if enough ink consumption is present in the pertinent ink zone.
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5 Measurement methods

5.1 Computation of densities, CIELAB colour coordinates and CIELAB colour differences

Both colour and density measurements shall be made in conformance with ISO 13655 and ISO 5-3. If
there are differences to be expected between wet and dry density measurements, a polarization filter
should be used.

The computation of CIELAB colour coordinates and CIELAB colour differences shall be made in
conformance with ISO 12647-1 and ISO 13655.

5.2 Confrol strip

On each pifint a control strip conforming to ISO 12647-1, 5.2, shall be used. Additional centrol styips,
usually placed within printing direction, may be used.

Report all results as specified in SO 12647-1, A.6.
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Annex A
(informative)

Grey reproduction and grey balance

With the aid of colour-management profiles and/or special interpolation techniques that are based on
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