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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 prog¢edures used to develop this document and those intended for its further maintenance ‘at

describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor th
different| types of ISO documents should be noted. This document was drafted in accordance with t}
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentiof is drawn to the possibility that some of the elements of this document may,be the subject
patent rights. ISO shall not be held responsible for identifying any or all such patentirights. Details
any patent rights identified during the development of the document will be in the_Introduction and/
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xplanation on the meaning of ISO specific terms andyexpressions related to conformit
ent, as well as information about ISO’s adherence to.the WTO principles in the Technic
to Trade (TBT) see the following URL: Foreword - Supplementary information

ittee responsible for this document is ISO/TC 180, Graphic technology.

5311 consists of the following parts, under.the'general title Graphic technology — Requiremen
d matter for commercial and industrial production:

1: Measurement methods and reporting.schema
wing parts are under preparation;

2: Commercial production printing
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Introduction

When producing a colour reproduction, it is important that the persons responsible for data

creation,

colour separation, proofing and printing operations have previously agreed a minimum set of
parameters that define the visual characteristics and other technical properties of the planned print
product. This part of [ISO/TS 15311 identifies a number of metrics that can be applied to printed sheets
and that can be used as the basis for such communication. The range of metrics is large and it is not
intended that all of these metrics are to be applied to any given printed product and for any given
application, the range of metrics is to be carefully selected, for example based on subsequent parts of

190/TS 15311.

The metrics described by this part of ISO/TS 15311 can be applied to any type of print~Fhey 4
tq most often be applied to digitally printed prints.

hen selecting the set of metrics, only those metrics that have a clear specificatien and that

ell with human perception are included in this part of ISO/TS 15311. Since this.is an area of si
r¢search activity, new metrics are expected to emerge and existing metrics to be revised in
fdw years. For this reason, we anticipate the need to revise this part of ISO/TS 15311 with
short time scale as new metrics are tested and found to be reliable.

Afditional tests to those specified in this this part of ISO/TS 15311, for example visual asses
sinoothness, images and other elements may be required when aSsessing print quality.

Ap with any parameter that is used as part of a product-$pgcification, it is important for re
uhderstand clearly what the metric means. For this reason, a reporting schema is to be follow
réporting measurements in conformance with this partef ISO/TS 15311.

ire likely
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TECHNICAL SPECIFICATION ISO/TS 15311-1:2016(E)

Graphic technology — Requirements for printed matter for

commercial and industrial production —

Part 1:
Measurement methods and reporting schema

=

Scope

—

his part of ISO/TS 15311 defines print metrics, measurement methods and reporting requ
fdr printed sheets that are suitable for all classes of printed products.

Ghidance as to which of these metrics to apply to any given category of product along with ag
conformance criteria is provided in subsequent parts of ISO/TS 15311.

Although this part of ISO/TS 15311 is expected to be used primagily to measure prints fro
printing systems, the metrics are general and can be applied to other kinds of print.

2| Normative references

The following documents, in whole or in part, are nermatively referenced in this document
irldispensable for its application. For dated referénces, only the edition cited applies. For
re¢ferences, the latest edition of the referenced document (including any amendments) applies.

140 2813, Paints and varnishes — Determination of specular gloss of non-metallic paint films at 2(
6{) degrees and 85 degrees

190 8254-2, Paper and board — Meastirement of specular gloss — Part 2: 75 degree gloss with
beam, DIN method

[0 12642-2, Graphic technolegy. — Input data for characterization of 4-colour process printing A
Expanded data set

190 12647-8:2012, Graphic technology — Process control for the production of half-tone colour sep
proof and production-prints — Part 8: Validation print processes working directly from digital dat

130 13655, Graphic technology — Spectral measurement and colorimetric computation for
afts images

190 189243 Tmaging materials — Test method for Arrhenius-type predictions

190-18930, Imaging materials — Pictorial colour reflection prints — Methods for evaluating imagé

iIrements

ceptable

n digital

and are
undated

degrees,
1 parallel
— Part 2:
arations,

a

graphic

stability

u b dae oyt doony conditionc
Mer vutuuvur CUTTUICIvUIITO

ISO 18937:2014, Imaging materials — Photographic reflection prints — Methods for measuring indoor

light stability

ISO/IEC TS 24790:2012, Information technology — Office equipment — Measurement of image quality

attributes for hardcopy output — Monochrome text and graphic images

ISO/IEC TS 29112, Information technology — Office equipment — Test charts and methods for measuring

monochrome printer resolution
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3 Terms and definitions

For the p
31

urposes of this document, the following terms and definitions apply.

achromatic colour
perceived colour of low chroma, in the perceptual sense

Note 1 to

»n o«

entry: The colour names “white”, “grey” and “black” are commonly used for objects that reflect light.

For objects that transmit light, the words “colourless” and “neutral” are used.

Note 2 to
chromati

Note 3 to

3.2
banding

appearaice of one dimensional bands within an area that should be homogeneous

Note 1 to
Note 2 to

3.3
CIEDE2(
total col

Note 1 to

3.4

colour deviation

differend

3.5
colour v|

colour difference from the mean of a set of colour measurements

Note 1 to

percentilg.

3.6
digital p
print wh

Note 1 to
using a m,
It differs
produced

entry: In printing practice, achromatic colours can be produced either by a single black ink or,thng¢e
" (and one achromatic) inks suitably balanced.

entry: Colours with low chroma are also called near neutral colours.

entry: This is also known as streakiness, while the artefacts are called streaks, bands, or stripes.

entry: Adapted from ISO 24790.

00 colour difference
ur difference as defined in ISO/CIE 11664-6:2014 (CIE:S 014-6/E:2013)

entry: The unit is AE0O. The default weights for lightness, chroma and hue are (1:1:1).

e between the colour aim value and the mean of a set of colour measurements

ariation

entry: Colour variation is alsg“known as colour fluctuation and may be reported as the mean or 95

h

rint
ere the image is'printed directly from the digital domain

entry: Digitalprinting is a process for text and image reproduction with a colour marker on a medium
prking device, on which the marking information is generated from digital data directly to the mediun.
frometraditional ink-based printing on which the marking information is generated from a form
offline prior to imaging on the medium.

Note 2 to

3.7

entry: Adapted irom ISU 1oY15.

permanence
ability to remain chemically and physically stable over long periods of time

[SOURCE: ISO 18913:2012, 3.134]
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3.8

image quality

impression of the overall merit or excellence of an image, as perceived by an observer neither associated
with the act of photography, nor closely involved with the subject matter depicted

Note 1 to entry: The purpose of defining image quality in terms of third-party (uninvolved) observers is to
eliminate sources of variability that arise from more idiosyncratic aspects of image perception and pertain to
attributes outside the control of imaging system designers.

3.9

printingcondition
s¢t of primary process parameters which describe the conditions associated with a specifi¢ printed
ofitput, associated with spectral, colorimetric and/or densitometric aim values

Npte 1 to entry: Such parameters usually include (as a minimum) printing process, paper category, printing ink,
sqreening and printing sequence. The aim values typically comprise the colorant deseription and tpne value
ricrease aims.

—-

Npte 2 to entry: For the purposes of colour management, a printing condition is.fully characterized [by giving
tHe relationship between the CMYK digital input values (as stipulated in 1SO12642-2) and the corrgsponding
measured colorimetric values.

Z.

pbte 3 to entry: Based on a given set of characterization data according to 3.9, Note 2 entry and a definition of
hromatic perception, a grey condition might be extracted.

[«5)

3|10

tgne value
ptroportional printing value encoded in a data filexand interpreted as defined in the file format
specification

Vv -V

A=100x|—2—2 |0
Vioo = Vo
where
Vp is the integer value of the pixel;
%) is the integer value corresponding to a tone value of 0 %;

V100 is the integetyvalue corresponding to a tone value of 100 %.
Npte 1 to entry: Toneyalue is expressed in units of percent.

Npte 2 to entrytMost files store these data as 8-bit integer values, i.e. 0 to 255. The tone value of a pixel i§ typically
mputed frem the formula.

(@)

41 ‘Requirements

4.1 General

The following subclauses provide a number of metrics that define attributes of printed sheets and
requirements for reporting them.

In many cases, the existing standards use CIE AE,p rather than CIEDE2000. Although these are not
interchangeable quantities, AE,p has been superseded by CIEDE2000 in ISO/TC 130 standards. For this
reason, CIEDE2000 shall be used to report colour difference metrics in this part of ISO/TS 15311.

Similarly, printing density is seldom used to measure colour and where the referenced standards
specify printing density, approximately equivalent CIELAB colour measurements shall be used.

© IS0 2016 - All rights reserved 3
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4.2 Single or multiple sheet assessment
Unless otherwise specified, metrics shall be assumed to apply to the assessment of a single sheet.

In many cases, it is useful to be able to report metrics for a set of sheets; for example, the set of sheets
produced in a single print run or the set of sheets to be delivered as part of an order for print. In these
cases, it is important to be able to indicate the likely variation across the entire set of sheets.

Sheets should be selected randomly with no replacement.

houldba calactad vaieh thn £oll i g nenyicac.
Samples showld-beselectedawith-thefoHowins provises:
a) sheefts should be selected throughout the entire press run;

b) sheefts should not be selected synchronous to any press event, e.g. at each roll change or after evefy
blanket wash.

In cases where metrics are reported for a set of sheets, the report shall indicate the féollowing: the totpl
number ¢f sheets in the set to be assessed, the number of sheets measured and, unless'random selectign
with no feplacement is used, the sampling method used to select the sheets shall be'indicated.

4.2.1 Total number of sheets

The tota] number of sheets in the set of sheets assessed shall be repofted (when metrics are reported).
Details of the printing system used to create the sheets should alsolbe'reported.

4.2.2 Number of sheets measured

As a gengral rule, the higher the number of sheets measufed from the set, the lower the uncertainty
the metrjic will be. Where there is a large number of shéets in the set, it may be impractical to measul
a high pgrcentage of these sheets and so the uncertdinty (likely spread of values) may be high. Table
provides| guidelines for the suggested number of sheets to be assessed for different sizes of sets

sheets td ensure that the metric being reported‘is’'somewhat representative of the entire set of sheets

S o =

Table 1 — Guidelines for the number of sheets to be assessed

Total number of Suggested number of
sheets in set sheets to be measured
50 12
100 13
1 000 and greater 15

Table 1 provides typical sampling strategies used in the industry today. Users should be aware that
where these valuesiare used, the average value for the total set of sheets may vary substantially from
the avergge measured for the sample set. Annex A provides details of how the likely difference betwegn
these twjo_values varies with the sample size and provides a method for finding the sampling rate
needed tp Feduce the uncertainty to a required level.

4.2.3 Reporting

When multiple sheets are assessed, the total number of sheets and the number of samples shall be
reported as shown in the example below.

EXAMPLE1 Sheets assessed: 13 (500).

When multiple sheets are assessed, the mean and standard deviation for each metric shall be reported
as shown below except when reporting colour difference metrics.

EXAMPLE 2 Average line width: 0,12 mm, o = 0,01 mm.

4 © IS0 2016 - All rights reserved
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When reporting colour difference metrics for a single colour measured on multiple sheets,
colour deviation and colour variation should be reported.

EXAMPLE 3  Colour deviation 3,2 DEgg, colour variation 0,8 DEgg.

both the

Where the spread of colour difference values is reported, the average colour difference and the 95

percentile (and not the standard deviation) should be used.
EXAMPLE4  Average colour difference: 2,8 DEgg, 95 percentile: 4,2 DEg.

NOTE Standard deviation is not an appropriate measure for colour difference as this assumes
distribution, whereas colour differences generally have a chi-squared (k = 3) distribution. The 95.j
provides a more reliable estimate of the spread of values.

4{3 Print quality measures

4{3.1 Overview

Ithage quality metrics or attributes are aspects, dimensions or components of overall perceiy
irhage quality.

The visual attributes specified in this part of ISO/TS 15311, to ‘he’used by the remaining
[§0/TS 15311, are defined in the following clauses.

4{3.2 Colour, tone reproduction and gloss

4(3.2.1 General

Cplour accuracy describes the visual closeness between a defined reference and a reproduc
ithportant to distinguish two concepts: absolute and media relative colour accuracy.

Apsolute colour accuracy is usually required for side-by-side viewing, whereas media relatiy
agcuracy is usually more desirable forisequential viewing where the prints being compared 4
viewed together.

When selecting a suitable metric, it is important to know which kind of comparison is expe|
when reporting colour metrics; the colour accuracy method and the intended evaluation methd
bg indicated.

4(3.2.2 Print substrate

f—

1] some cases, iftimay be desirable to indicate the substrate that is used when reporting other af
br example,the colour accuracy achieved for a particular reference printing condition usually
N the substrate. This is only likely to be useful for cases where isotropic (paper-like) substrates

o T

When such substrate attributes are included they shall be reported as shown in Table 2.

a normal
bercentile

red print

parts of

fion. It is

e colour
re never

cted and
d should

tributes.
depends
are used.
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Table 2 — Substrate reporting requirements

Print substrate attribute Description Example

Substrate name (Required) A text string that Substrate name: StoraEnso NovaPress
provides details of the substrate
used. This should include suffi-
cient

detail to enable purchase of simi-
lar substrate.

Substrate colour (Required) CIELAB D50/2° M1 Substrate colour: (95,0.5, -2) CIELAB
colour value of the substrate
measured as specified in
ISO 13655

Other mgtrics from (Optional) Report metric as indicated in ISO 15397
ISO 15397 may be reported

4.3.2.3 | Absolute colour reproduction (process colours)

In some fases, particularly when proofing, it is useful to be able to estimate the‘accuracy to which the
print simjulates a reference printing condition and this attribute is called “absolute colour accuracy”.

When reported, assessment of absolute colour accuracy shall be perfornied by printing and measuring
an ISO 12642-2 characterization data chart or where appropriate a,subset of these patches (contrpl
strip patfhes) according to ISO 12647-8:2012, 5.2.

The valups shown in Table 3 shall be reported using the measurement units shown and values shall he
reported to two significant figures.

Table 3 — reporting absolute colour reproduction parameters

Description Full label Abbreviated label |Units
Maximurn colour difference for all control |Control'strip maximum CSMax AEgo
strip patthes

Average folour difference for control Control strip average CSAve AEpo
strip patrhes

Average thromaticness difference fop-€MY |Control strip neutrals average |CSAveNeutral ACp
neutral control strip patches

Average folour difference for selegcted Characterization chart surface |CCAveSurface AEqg
surface gamut patches patches average

The averpge colour differerice for the Characterization chart average |CCAve AEqg
characterization chart

The 95th|percentilefotthe characteriza- |Characterization chart 95th CC95 % AEoo
tion charjt percentile

EXAMPLE 1.7\ Absolute colour accuracy: CSMax (8,0 AEgpp), CSAve (3,0 AEgg), CSAveNeutral (2,5 ACj
CCAveSuyface (4,0 AEgp), CCAve (3,0 AEpgp), CC95 % (6,0 AEpo).

<

EXAMPLE 2  Absolute colour accuracy
Control strip maximum: 8,0 AEgq
Control strip average: 3,0 AEgg
Control strip neutrals average: 2,5 ACy,
Characterization chart surface patches average: 4,0 AEgo
Characterization chart average: 3,0 AEgg

Characterization chart 95th percentile: 6,0 AEgg

6 © IS0 2016 - All rights reserved
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4.3.2.4 Media relative colour reproduction (process colours)

In some cases, particularly when creating final use prints, it is useful to be able to estimate the accuracy
to which the print simulates a reference printing condition but where the print substrate used differs

from that of the reference. In this case, there is no intent to be able to compare the print “side

-by-side”

with the reference but instead, the intent is “sequential viewing”, where the print is viewed some time

after the reference.

When reported, assessment of media relative colour accuracy shall be performed by printing and
measuring an ISO 12642 characterization data chart and a subset of these patches (control strip

pftches) according to [SO 12647-8:2012, 5.2 as tollows. CIEXYZ colour coordinates X, Y and 4
calculated for each printed patch as detailed in ISO 13655. The CIEXYZ colour of the substratt
Zh) shall be determined by averaging the measurements of the white patches from theprintd

edia-relative Lab values are then calculated according to CIELAB colour space formulae d
[0 13655 using the XYZ values of the substrate as Xn, Yn and Zn.

The colour difference between the print substrate used and reference printing condition f
should be reported.

In a similar way, media-relative Lab values are calculated for the\reference printing (¢
characterization data and these two sets of media-relative values compared to calculate t}

nleasurement units shown and values shall be reported to at leasbtwo significant figures.

Table 4 — Reporting media relative colour reproduction parameters

shall be
(Xn, Yn,
d target.
efined in

ubstrate

ondition
1e colour

d|fferences for corresponding colour values. The values shown in Table 4 shall be reported yising the

Description Full label Abbreviated label ||Units
Jolour difference between the print Substrate difference (mr) mrSub AEpo
sphibstrate used and reference printing condi-

tlon substrate

Maximum colour difference for all control | Centrol strip maximum (mr) mrCSMax AEpo
skrip patches

Average colour difference for control strip-~ |Control strip average (mr) mrCSAve AEgo
datches

Average chromatic difference for CMY Control strip neutrals average mrCSAveNeutral ACp
neutral control strip patches (mr)

Average colour difference for,selected Characterization chart surface mrCCAveSurface AEgo
surface gamut patches patches average (mr)

Tihe average colour différence for the Characterization chart average |mrCCAve AEgo
characterization chart (mr)

Tlhe 95th percentile for the characteriza- Characterization chart 95th per- |mrCC95 % AEpo
tlon chart centile (mr)

EKAMPLET Media relative colour accuracy: mrSub (3,2 AEgg), mrCSMax (8,0 AEgp), mrCSAve (8,0 AEqgo),

mrCSAveNeutral (2,5 ACh), mrCCAveSurface (4,0 AEgg), mrCCAve (3,0 AEgg), mrCC95 % (6,0 AEgg).

EXAMPEEZ—Mediarelative-colouraceuraey

Substrate difference (mr): 3,2 AEgg

Control strip maximum (mr): 8,0 AEgo

Control strip average (mr): 3,0 AEgg

Control strip neutrals average (mr): 2,5 ACp

Characterization chart surface patches average (mr): 4,0 AEgg
Characterization chart average (mr): 3,0 AEgo

Characterization chart 95th percentile (mr): 6,0 AEgpg

© ISO 2016 - All rights reserved
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4.3.2.5 Gloss

When proofing, the gloss of substrate and solid tone colours should be visually similar to the reference
print to be simulated. For this reason, where information about the ink set gloss of the printing condition
is known, it is useful to indicate ink set gloss when proofs are made.

NOTE Definitions for reference printing conditions often do not specify a gloss level for either the substrate
or ink set.

Where ink set gloss is reported, the gloss of solid coloured patches of each of the process inks shall be
measureg-with-etther752 {150 frotthe }J}ClllC of-the Pt tre-sttbstt atc) o602 (300 fromthe ylallc of-the

print suljstrate) gloss angles. The gloss of solid colours shall be measured by the same condition, with
the substrate gloss measurement.

An instrument that conforms to ISO 8254-1 or ISO 2813 (for the 60°) shall be used“to make
measurements.

Values shall be reported as percentages and shall reference ISO 8254-1 or ISO 2813 as'the method.
EXAMPLE 1  Substrate Gloss (ISO 8254-1 TAPPI gloss): 60 GU.

EXAMPLE 2 Ink Set Gloss (ISO 8254-1 TAPPI gloss): Cyan (60 GU), Magenta—(54 GU), Yellow (50 GU),
Black (30|GU).

4.3.3 Uniformity

4.3.3.1 | General

Uniformity (homogeneity) refers to the subjective impression of colour uniformity across a large image
that is iptended to have a uniform colour. Colour uniformity refers to all types of colour variatioh:
lightnesq, hue, saturation or derivatives of these measures separately or in combination. All types pf
colour variation are taken into account including;*but not restricted to: 1D, 2D, periodic, aperiodic,
localized, large-scale and small-scale variation,‘separately or in combination such as streaks, bands,
gradientf, mottle and moiré.

When me¢asuring homogeneity the intended viewing distance shall be taken into account.

4.3.3.2 | Banding — Monochrome
When m¢asuring banding, thé method defined in ISO/IEC TS 24790:2012, 5.2.9 shall be used.
Bandingfhas no measurefment unit but typically produces a number in the range 0-5.

EXAMPLJ Banding{monochrome): 1,8.

4.3.3.3 | Largéarea uniformity

When m¢dsuring large area uniformity, ISO 12647-8:2012, 4.2.2.1 shall be used.

The maximum CIEDE2000 colour difference between the average of the 9 readings and any one reading
shall be reported.

EXAMPLE Large area uniformity: max colour difference 1,3 AEy.

4.3.3.4 Mottle — Monochrome

Mottle measurements provide an indication of the apparent low frequency image noise in prints and
usually refers to those fluctuations with a spatial resolution below 0,4 cycles per millimetre in all
directions for standard viewing distance of 400 mm.

When reporting Mottle, the method defined in ISO/IEC TS 24790 shall be used.

8 © IS0 2016 - All rights reserved
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This part of ISO/TS 15311 assumes a viewing distance of 400 mm and should be adapted for different
viewing distances.

Mottle has no measurement unit but produces a number in the range 0-5.

EXAMPLE Mottle: 2,8.

4.3.3.5 Graininess — Monochrome

Graininess measurements provide an indication of the apparent high frequency noise in prints and
typically refers to aperiodic fluctuations of density at a spatial frequency greater than 0,4 cycles per
nlillimetre in all directions for standard viewing distance of 400 mm.

(hen reporting Graininess, the method defined in ISO/IEC TS 24790 shall be used.

W
This part of ISO/TS 15311 assumes a viewing distance of 400 mm and should beradapted for |different
vlewing distances.

Gfraininess has no measurement unit but produces a number in the range 0=5.
E

XAMPLE Graininess: 3.0.

3.3.6 Show through

4

When show through (the level to which a colorant is seen ffom the back of a print) is reportedl, it shall
bg measured as follows.

A

test form similar to that shown in Figure 1 shall include a patch of solid Black and should alsp include
solid patches of the other solid process colours, two4colour overprints (MY, CY, CM) and thr¢e colour
oyerprint (CMY) printed on only one side of the sheet. The other side of the sheet shall remain unprinted.

a) b}

Figure 1 — Test print for measuring show through

The CIELAB colour value of a region of the substrate which is unprinted on both sides of the sheet (a)
shall be measured.

The CIELAB colour value of each point at the centre(s) of each of the patches of solid process colour on
the reverse (unprinted) side of the sheet (b) shall be measured.

The CIEDE2000 colour difference between each of the measurements (b) and the measurement of
the unprinted substrate (a) shall be calculated. The maximum value of these colour differences shall
be reported as the show through metric. The set of solid process colours actually measured shall be
specified, for example (K) or (CMYK).
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ments shall be made with white backing as specified in [SO 13655.

EXAMPLE Show through: 1,7 AEgo (C,M,Y,K,MY,CY,CM,CMY).

4.3.4 Detail rendition capabilities

4.3.4.1

General

Resolution (or sharpness) is a measure of the ability of a printing system to print fine detail. It is a

perceptt
and reso
printer t

to reproLuce fine details.

The attr

4.3.4.2

;\Hy r‘nmp]py concept which has no cinglp, cimp]p, nhjprfi\rp measure_Sometimes chnrpnm:s

ution will be further differentiated where sharpness of a printer refers to the capability of that
b produce a distinct edge and the resolution of a printer refers to the capability of that printer

utes described in this sublcause contribute to resolution perception.

Line width

reporte

Line wi((i{lh is a measure of the ability of a print to resolve fine detail accurately. Where this measure |is

defined in ISO/IEC TS 24790 shall be used.

The line
Both ver

Measure

EXAMPLJ

4.3.4.3

Line ima
the meth

The line
Measure

EXAMPLJ

4.3.4.4

Blurrine
in outlin

Where b

, the width of the line measured normal to the line from edge threshold to edge threshold as

width of a black-only line shall be reported and the line width.ofa CMY line should be reporteg.
fical and horizontal lines shall be measured and the specified line width shall be reported.

ment units shall be mm.
0,1 mm vertical line width: 0,12 mm (K), 0,15mm{CMY).

0,1 mm horizontal line width: 0,09 mm (K),.6;11 mm (CMY).

Line darkness

be density is a measure of the readability of text on a print. When measuring line image densitly,
od defined in ISO/IEC TS 24790 (character darkness) shall be used.

width of the evaluated line shall be specified and reported.
ments shall be reported.as density which has no unit.

100 pum line darkness: 1,9.

Line blurriness

5s (inverSe)of sharpness) is a measure of prints from a printing system being hazy or indistinft

h

urpiness is reported, a noticeable transition of blackness from background to character shdll

be measured using the method defined in ISO/TEC TS Z4790. Where blurriness is measured, both edges
of line shall be measured and the average of them shall be reported. At least vertical and horizontal line
shall be measured. The line width of the evaluated line shall be specified and reported.

Measurement units shall be mm.

EXAMPLE 0,100 mm vertical line blurriness: 0,200 mm.

10

0,100 mm horizontal line blurriness: 0,100 mm.
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4.3.4.5 Lineraggedness

Raggedness is a measure of the readability of text on a print. The appearance of geometric distortion of
an edge from its ideal position is called raggedness. A ragged edge appears rough or wavy rather than
smooth or straight.

Where raggedness is reported, the standard deviation of the residuals from a line fitted to the edge
threshold shall be measured using the method defined in ISO/IEC TS 24790. Where raggedness is
measured both edges of line shall be measured and the average of them shall be reported. At least
vertical and horizontal line shall be measured. The line width of the evaluated line shall be specified
and reported.

Measurement units shall be mm (standard deviation of the residual) and shall be reportefd to two
significant digits.

EKAMPLE 0,100 mm vertical line raggedness: 0,062 mm.

0,100 mm horizontal line raggedness: 0,055 mm.

4{3.4.6 Modulation transfer function (MTF)

Modulation transfer function is basically a measure of a printing system’s ability to reproducg details.
Iy detail, it is the ratio, as a function of spatial frequency, of the,;measured modulation resppnse in a
print produced by a printing system, to the stimulus modulation presented to that printing sygtem.
Where MTF is reported, the method defined in ISO/IEC TS29112 shall be used.

Measurement units shall be line pairs per mm (Ip/mm).

EKAMPLE MTF: 286 Ip/mm.

NPTE Bonnier gives an overview of differént ways to compute the MTF of a printing systems in
Reference [17].

IS

3.4.7 Effective addressability

The effective addressability is.a‘measure of a printing system’s ability to produce sharp images. When
fective addressability is reperted, the method defined in ISO/IEC TS 29112 shall be used.

D

easurement units shall'bé lines per mm (mm-1).

S IICS

KAMPLE Effective)addressability: 47 lines per mm.

requently, nafive addressability is confused with effective addressability; this is oftdgn called
lesolution” which, in most cases, is very misleading as it does not usually correlate well with gerceived
r¢solution{or'image sharpness. This measure should not be reported as an image quality metric.

413,5\ ‘Permanence

The following requirements provide a basis for typical permanence behaviours. However, each part
of ISO/TS 15311 can use and reference additional standards and procedures for physical properties,
permanence behaviour and the effect of environmental factors on printing materials such as those
defined by ISO/TC 42.

4.3.5.1 Indoor light stability

When reported, the indoor light stability shall be measured according to the method described in
ISO 18937.
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)

For indoors home and office display, “Simulated indoor daylight typical home display” condition

stipulated in ISO 18937:2014, 7.2 shall be used.

NOTE Including the dark cycle may make the evaluation period unnecessarily long and if a suitable shorter
alternative can be demonstrated which produces the same results that alternative may be used as long as an
explanation of the method is provided.

For in-window display, “simulated direct sunlight indoor in-window display” condition stipulated in
1SO 18937:2014, 7.3 shall be used.

EXAMPLE1  Colour stability (ISO 18937, indoors, <URI>): colour change 3,2 AEpg(max) 1,3 AEgg (mean).

EXAMPLE 2  Colour stability (ISO 18937, in-window, <URI>): colour change 3,8 AE(( (max) 1,5 AEpo (mean).

4.3.5.2 | Weathering

When r¢ported, the outdoor stability shall be measured according to the method described |n
1SO 18930.

The test gheet used to assess outdoor weathering shall include the set of control strip patches specifigd
in ISO 12647-8 and the mean and maximum colourdifference (CIEDE2000) between the measurements
of these patches before and after the test shall beteported.

Reported results shall indicate whether-accelerated laboratory testing (lab) or outdoor weathering
testing (putdoor) was performed.

Where the change in colour affectsyone set of colours significantly more than others, this should Qe
reported.

Full detdils of the testing performed should be made available in a separate document and its URI
provided.

EXAMPLE1  Weathering (ISO 18930, lab, <URI>): colour change 4,2 AEgo (max) 3,1 AEgo (mean).

EXAMPLE 2  Weathering (ISO 18930, outdoor, <URI>): colour change 4,2 AEgo (max) 3,1 AEgg (mean).

4.3.5.3 | Thermal stability

When reported, thermal stability should be measured according to the method described in ISO 18936.
Based on the test results, the expected print life stored at the specific environmental condition shall be
estimated using Arrhenius prediction method described in ISO 18924.

Where the estimated print life is less than one year, the number of days shall be reported, otherwise the
integral number of years (rounding down) shall be reported.

The lifetime cannot always be determined by Arrhenius plot because the changes due to heat is
hardly observed for some prints. In such cases, the report may include the words “at least” to qualify
the time period.
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Full details of the testing performed should be made available in a separate document and its URI

p

rovided.

EXAMPLE1 Thermal stability (ISO 18936, <URI>): 50 years.

EXAMPLE 2 Thermal stability (ISO 18936, <URI>): at least 100 years.

4.4 Printing conditions

The actual printing conditions used to print a document or test chart play a significant role in the

q
n

N

Tality of the printed material; therefore, the actual printing conditions shall be reported to.t
pcessary to permit an accurate reproduction of the print whose metrics are being reported:

he extent

DTE The information necessary to allow repeat prints to be made varies substantially from ome system
tq another and so standardized reporting is not possible. The following items are examples of typic
sgttings: print mode, print speed, number of passes, corrections for offset and miss-registration, heati
sgttings, uni- or bi-directional printing, resolution and any other adjustments made’that would infl
quality of the final output.

al printer
hg/fusing
hence the
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