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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 ‘afe
describefl in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed\for the
different| types of ISO documents should be noted. This document was drafted in accordance with the

editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentionq is drawn to the possibility that some of the elements of this document may,be the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details pf
any patept rights identified during the development of the document will be in the_Introduction and/¢r

on the IS

Any tra
constituf

For an ¢
expressi
World Ti
.org/iso,

list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the conveniénce of users and does npt

e an endorsement.

xplanation of the voluntary nature of standards, the-neaning of ISO specific terms arjd
bns related to conformity assessment, as well as infermation about ISO's adherence to the
ade Organization (WTO) principles in the TechnicalyBarriers to Trade (TBT) see www.ijo

foreword.html.

This doc
A list of

Any feedpack or questions on this document should be directed to the user’s national standards body.|A

completsg

iment was prepared by Technical Committee {SO/TC 130, Graphic te
1l parts in the ISO/TS 15311 series can be-found on the ISO website.

listing of these bodies can be found-at www.iso.org/members.html.

chnology.
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Introduction

0.1 General

When producing a colour reproduction, it is important that the persons responsible for data creation,
colour separation, proofing and printing operations have previously agreed to a set of parameters
that define the visual characteristics and other technical properties of the planned print product. It
is equally important that they have agreed to the method that will be used to verify that the printed
output meets these aims and tolerances. This document identifies the minimum essential metrics and
optional metrics for analysing printing output produced for the general commercial print marketplace.

This marketplace has evolved in recent years from using classical reproduction proééesseq such as
offset, letterpress, gravure, screen printing and flexography to include the many varied digital printing
systems that are being developed to meet a wide range of potential needs depending“on how|the user
chooses to prioritize speed, quality and cost. Along with and commensurate with this change has been a
shift in technical emphasis from using quality control of the printing process afid-€xpecting staistically
bised predictable printing results to using colour management and other inherent measure§ of print
hality directly on the printed page. ISO/TS 15311-1 helps identify theseanetrics.

his document deals with the assessment of printed sheets and does-not consider how the pfocess of
Finting the sheets is controlled. For reference, those methods for process control for conventignal print
rocesses are described in ISO 12647-2 to ISO 12647-6. Addjtignally, ISO/PAS ISO 15339 establishes
Finciples for the use of colour characterization data as the{definition of the intended relgtionship
btween input data and printed colour in all printing applications. There is no ISO standard for process
ontrol for digital printing; the inherent process control method is generally specified by the digital
Finting system manufacturer. No matter what methéd-is used for process control, this document may
e used to assess the printed results.

oT T T = Q9

(@)

oo

With this in mind, this document is intended.to aid the printer and their customer, the pript buyer,
tq define the inherent quality of the sheet\uSing targets that can be included directly on the sheet
(including the margin trim waste) or at least implied by the content of the images on the sheet itself.
Iflis intended to be a more direct approach to relate digital printing to visual results while dchieving
the same quality levels of consistency that the industry has come to know and trust in theif process
controlled printed sheet. While this'document is necessary for any digital printing system oytput due
tq the lack of a process controlkstandard for digital printing, it could also be used to assess the fesultant
gpality of any printed sheefithat had been printed using process control methods from any of the
classical printing processesif the printer and print buyer have previously agreed.

More importantly, because of the wide range of digital printing devices in terms of speed, quality, run
lgngth and sheet orboard size, and the equally wide range of quality needs in the various|printing
nfarket places, there presently is no cross-market agreement as to what constitutes “acceptable]’ quality.
This document-gives guidance in applying the appropriate metrics to develop custom tolerances for
agsessing printing system output, but it does not suggest specific acceptable quality levels. While it has
nlany ofitheé’same metrics as ISO 12647-7 and ISO 12647-8, those standards include aims and tglerances
limitedto specified proofing application which are generally much tighter quality levels thap normal
d]gital printing.

The metrics involved in this document have been selected from ISO/TS 15311-1. In a few cases if
representative metrics, for necessary aspects of judging quality such as legibility, are not included in
ISO/TS 15311-1, suggested metrics have been drawn from other sources. All specified metrics are
directly measureable on the printed sheet. Some suggested metrics, including more comprehensive
targets, which are at least indirectly measureable on another sheet printed on the same unit at
approximately the same time as the subject sheet, indicate the state that the process was in at the time
of printing. This document also includes other optional metrics for anyone who desires to analyse other
aspects of the printed sheet that are not essential to everyday transactions and which may require
special tests conducted in sophisticated laboratories. These will probably be used only to compare the
capabilities of various digital printing systems.
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Since the role and the process of digital printing are both rapidly evolving, as indicated above, the
printer and print buyer must jointly agree on the expected quality range for each of the required tests
in advance of their printed job. Because there are many different types of digital printing equipment,
specific machine expectations must come from the manufacturers of each piece of equipment.

0.2 Identification of suitable colour metrics

When selecting the set of metrics to be included in this document, only those metrics that have a clear
definition and that correlate well with human perception are used. Since this is an area of significant
research activity we expect many new metrics to emerge in the next few years. For this reason we

anticipa e the need to revise this document within a very short time scale as new metrics are teste d

and fou

In many
intercha
this doct
standard

to be reliable.

cases the existing standards use CIE dEab rather than CIEDE2000. Although these dre n
hgeable quantities, dEab has been superseded by CIEDE2000 in ISO TC 130 standards and

s specify printing density we have used CIELab colour measurement.

0.3 Repgrting schema

As with
underst3
that sho
documer

1ld be followed when reporting measurements in conformance with this document. Th
tincludes optional reporting forms.

iment. Similarly, printing density is seldom used to measure colour and wherge the referencqd

any parameter that is used as part of a product specification it is\important for readers to
nd clearly what the metric means. For this reason ISO/TS 15311-Nincludes a reporting schema

Dt
n
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Graphic technology — Print quality requirements for
printed matter —

Part 2:
ommercial print applications utilizing digital printin

technologies

Scope

—

his document gives guidance to print buyers and other users of print for assessing printed

N isotropic substrates that are typically held at a viewing distance of 30 to 50 cm. It spe

Foper application of required, recommended and optional metrics, measurement methods an
ppropriate, reporting requirements in the general commercial markét:

DT O

Although this document is expected to be used primarily to measure prints from digital
systems the metrics are general and may be applied to other kinds of print.

This document does not provide process control aims or tolerances as these differ widely for
types of commercial applications.

2| Normative references
T

he following documents are referred to in'the text in such a way that some or all of thei

uhdated references, the latest edition of the referenced document (including any amendmentsj}

130 13655, Graphic technology +Spectral measurement and colorimetric computation for
arts images

I§0/TS 15311-1, Graphic Téchnology — Requirements for printed matter for commercial and i
production —Part 1: MeaSurement methods and reporting schema

3| Terms anddefinitions

For the purposes of this document, the terms and definitions given in ISO/TS 15311-1
fqllowingapply.

I40 and’TEC maintain terminological databases for use in standardization at the following add

products
ifies the
d, where

printing

different

' content

constitutes requirements of this document. For dated references, only the edition cited applies. For

applies.
graphic

ndustrial

and the

fesses:

—L 4SO QOnline hrnmrcing p]affnrm- available at httns: //urarwriso org /ohn

— IEC Electropedia: available at http://www.electropedia.org/

3.1

digital printing system

system that prints one unique iteration at a time for either variable data or classical
applications, including but not limited to electrophotographic and ink-jet marking engines

© ISO 2018 - All rights reserved
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3.2

printing condition

components or settings used for printing that significantly constitute the final visual appearance of the
print product

Note 1 to entry: A typical printing condition comprises the printer, the substrate, the ink or toner, the used
interpreter (RIP), the colour management software, the reference printing condition to be simulated and the
print mode.

3.3

spot colput
non-prodess colour that is used in addition to, or in place of, a process colour and is normally appligd
with a sipgle impression

Note 1 to pntry: When associated with a corporate product identity, a spot colour is also known as a brand coloyr.

34
print supstrate
intended substrate to be used for production printing

4 Requirements
4.1 General

4.1.1 Applications
This dochment for printed output may be applied to two separate use applications:

1) Prinfing output from a new general commercial printing system production run. The print buyer
and the printer shall agree on aim values and toleérances for the metrics described in this documert.
Aim$ and tolerances should be developed through use-case analysis. Measured values and rang¢s
for typical commercial print output for anumber of regions are provided in Annex C.

2) Prinfing output intended to represent,the capabilities of a specified digital printing system. Thiis
shall not be implied to represent the capabilities of that model or similar models of digital printing
systgms without documenting that it is representative of that group which is outside the scope pf
this document. For this application no goals or tolerances are required, but aims and results shdll
be r¢ported. All care should be taken to ensure that the samples are representative of the specifigd
syste¢m. For multiple sheets and full press runs, sampling, measurement and reporting should Qe
dong as described indSO7TS 15311-1.

The appllication typedshdll be reported. It should be noted that there are no provisions for non-coloyr
related ipformation\such as varnishes, die cutting and other overlays.

easurement

aSHemen A v, a6 3 smerosy A F O O 0 FHe—eaSsy A vavye oS
(MO, M1, M2 or M3) and the backing to be used (white or black backing) shall be in accordance with
those specified for the characterization data set being used, and if that is not possible, the conversion in
IS0 13655:2017, A.4 should be performed.

Metrics shall be assumed to apply to the assessment of a single printed sheet unless otherwise specified
and to the printing condition as defined in 3.2.

4.1.3 Data reference communication

All print elements shall be prepared as colorimetrically defined data. All evaluation and reference print
output shall have been targeted to pre-approved data sets. Referenced colorimetric data sets should

2 © ISO 2018 - All rights reserved
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be in conformance with ISO 15930. The intended printing condition shall be defined by the ICC output

profile.

In order to determine a match of a printed sheet to a characterization data set or a printing condition,

according to this document, the following information shall be documented:
— the characterization data set to be used as the reference;

— the colour tolerances (if a visual match is required) and the category of colour repr
(“absolute” or “media-relative”) for the image content;

oduction

— the colour tolerances (if a visual match is required) for spot colours, if present;

— ifa partial colour reference (PCR) is requested, information about the affected region for
requirements should apply, see Annex A for more information;

— additional use-case-dependent requirements, such as minimum image resolution or lif
should be defined on an individual basis. It is recommended that guidelines provided
organizations such as the GWG or PDF/X-ready are used.

4{2 Print quality measures

2.1 Overview

ecommended targets for all metrics in this document.and a suggested appropriate range for

4
The intended viewing distance is 30 to 50 cm.
R
are provided in Annex D.

Metrics specified in this document, to be used for evaluation of commercial printing system oy
defined and specified in ISO/TS 15311-1. Othétproperties such as legibility, which are desirab
blit for which a test has not been validated in Part 1, will be referenced to the best-known altef
F
d

br all printing system output undertevaluation, the evaluation report should include the
pvice, print condition, substrate the'RIP and so on.

4{2.2  Colour and tone reproduction and surface finish

2.2.1 General

wirface finish. Evaluations based on this document shall report the required evaluation met
ms and custom tolerance where applicable. Unless otherwise reported, the colour meas
ethod shall’be assumed to be absolute colour.

a
]
NPTE There is presently no unambiguous cross-media definition for the metric tone value range/s
Ah accepted industry method is [SO 12647-8:2012, 4.2.6.

4
The following requiréments concern image quality attributes that are closely related to cglour and
s

vhich the

e width,
by trade

each test

tput, are
e to test,
native.

printing

rics plus
urement

harpness.

4.2.2.2 Print substrate

The print substrate shall conform with print buyer specifications for type of surface, mass-per-area,

colour, fluorescence and gloss. Substrate attributes shall be reported as shown in ISO/TS 1531
Table 2.

© ISO 2018 - All rights reserved
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4.2.2.3 Absolute colour reproduction (process colours)

For the purposes of this document, commercial printed output is separated into two types:

1) output used to establish the colorimetric match (setup) of the printing system being tested
(deviation from the intended reference printing condition) throughout the entire colour gamut

using ISO 12642-2 (or similar) colour charts and other appropriate test forms;

2) outputlimited to practical printing quality assessment using control strips (representative subsets
of the full colour charts) which previously were included on the output to monitor variation during

the

Absolute| colour reproduction testing and reporting for control strip applications (substrate, CSMa|
CSAve, CBAveNeutral) shall be required. Absolute colour reproduction testing and reporting for-coloyr

TITTtTUIT:

chart applications (CCAveSurface, CCAve, CC95 %) should be required.

Targets 4dnd test methods and reporting shall be as defined in ISO/TS 15311-1. The control strip patc

requirements shall be as defined in Annex B.

The pri

requirenjents are provided in Annexes C and D.

4.2.2.4

Media relative colour reproduction testing and reporting may be required for evaluating a press sheet.
Where required, targets, test methods and reporting shall be as defined in ISO/TS 15311-1.

4.2.2.5 Gloss

buyer shall specify goals and tolerances for the categories listed in{Table 1, as required &
the application. These requirements shall be specified in advance and suggested guidelines for the:s

Table 1 — Absolute colour evaluations metrics

Test type Test identification
Patch e) substrate by comparison to e) dEgo
the reference data set
Maximum colour difference for all CSMax dEgg
control strip patches
Average colour difference for contral CSAve dEgo
strip patches
Average chromaticness difference for CSAveNeutral dCha
CMY neutral control strip.patches
Average colour difference for selected CCAveSurface dEgg
surface gamut patches
Average colour difference for the CCAve dEgg
characterization chart
95th percentile for the characteriza- CC95 % dEgg

tion chart

a  ACy/is the CIELAB chromaticness difference between two colours of
approximately the same lightness projected onto a constant lightness plane in the

CIELAB colour space. This is calculated the same way as AE.

Media relative colour reproduction (process colours)

X,

Gloss testing and reporting should be required for evaluating a press sheet.

For proper colour measurement and meaningful analysis the gloss of solid tone colours should be the
same category as the substrate on which they are printed (differential gloss).

If gloss is measured, it shall be measured, referenced and reported as defined in ISO/TS 15311-1:2016,

4.3.2.6.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=3982ee3bab12d53a039ea24c6488f4c1

ISO/TS 15311-2:2018(E)

4.2.2.6 Colour deviation of multiple samples of printed matter

Colour deviation testing and reporting should be required. If required, colour deviation of printed
matter is evaluated by an average colour difference of all colours on the control strip. The average colour
difference is an average of CIE DE2000 values between the average CIE L*a*b* of all samples and CIE
L*a*b* of target colour. The samples shall be selected from printed matter in accordance with 1SO/
TS 15311-1:2016, 4.2. Aims and tolerances, if required, shall be specified in advance by the print buyer for
the intended use case and suggested guidelines for these requirements are provided in Annexes C and D.

423 Homogeneitv
(=] 4

4{2.3.1 Banding (monochrome)

Al visual assessment by an experienced operator and reporting of banding should. be required, and
nmfonochrome banding testing and reporting may be required. If required, streaks and bandsfon 50 %
tqne of black, cyan and magenta shall be measured as defined in ISO/TS 15311-1:2016, 4.3}3.2. The
tdqrget shall be 160 x 100 mm and should be 160 x 160 mm. Aims and tolerances, if required| shall be
specified in advance by the print buyer for the intended use case and suggested guidelines for these
ré¢quirements are provided in Annexes C and D.

4{2.3.2 Large area uniformity

Al visual assessment by an experienced operator and reporting of large area uniformity should be
r¢quired, and large area uniformity testing and reportig*may be required. If required, ldrge area
uhiformity of C65 % M50 % Y50 % K50 %, C40 % M30:% Y30 % K30 %, C20 % M15 % Y15 % K15 %
tqne values combinations shall be measured as defined in ISO/TS 15311-1:2016, 4.3.3.3. Aims and
tqlerances, if required, shall be specified in advane¢’by the print buyer for the intended use [case and
shiggested guidelines for these requirements are provided in Annexes C and D.

4{2.3.3 Mottle (monochrome)

Al visual assessment by an experienced operator and reporting of mottle should be required, and
monochrome mottle testing and reporting may be required. If required, mottle of 70 %, 40 % gnd 20 %
tgne of black, cyan and magenta“shall be measured as defined in ISO/TS 15311-1:2016, 4.3.3.4. The
tdqrget shall be 25,4 x 25,4 mm.and should be 30 x 30 mm. Aims and tolerances, if required] shall be
specified in advance by thé print buyer for the intended use case and suggested guidelines for these
re¢quirements are providedin Annexes C and D.

2.3.4 Graininess{(monochrome)

visual assessmént by an experienced operator and reporting of graininess should be requjred, and
onochrome’graininess testing and reporting may be required. If required, graininess of 70|%, 40 %
nd 20 % tene of black, cyan and magenta shall be measured as defined in ISO/TS 15311-1:2016, 4.3.3.5.
he tatget shall be 25,4 x 25,4 mm and should be 30 x 30 mm. Aims and tolerances, if required, shall
e specified in advance by the print buyer for the intended use case and suggested guidelines ffor these

eguirementsare nrovidedin Anneves Cand D
G- provaes .

T He g >

—

4.2.3.5 Show-through

Show-through testing and reporting may be required. If required, show-through shall be measured as
defined in ISO/TS 15311-1:2016, 4.3.3.6. Aims and tolerances, if required, shall be specified in advance
by the print buyer for the intended use case and suggested guidelines for these requirements are
provided in Annexes C and D.

4.2.3.6 Colour variation within printed matter

Colour variation testing and reporting should be required. If required, colour variation within printed
matter shall be evaluated by an average colour difference of solids of the primary and secondary colours

© IS0 2018 - All rights reserved 5
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and representative mid-tone values (e.g. 40 %, 50 %) of the primary colours, and should be evaluated
by an average colour difference of control strip colours. The average colour difference is an average
of CIE DE2000 values between the average CIE L*a*b* of all samples and CIE L*a*b* of each sample.
The 95 percentile colour difference is a 95 percentile of CIE DE2000 values between the average CIE
L*a*b* of all samples and CIE L*a*b* of each sample. The samples shall be selected from printed matter
in accordance with ISO/TS 15311-1:2016, 4.2. Aims and tolerances, if required, shall be specified in
advance by the print buyer for the intended use case and suggested guidelines for these requirements
are provided in Annexes C and D.

4.2.4 Detatlrenditioneapabilities
4.2.4.1 | General
NOTE There is presently no unambiguous cross-media definition for the metric legibility/sharpness. An

accepted [ndustry method is ISO 12647-8:2012, 4.2.9.

4.2.4.2 | Line width

Line width testing and reporting may be required. If required, both vertical‘and horizontal lines pf
black, arld, where possible, cyan and magenta shall be measured as defined-in ISO/TS 15311-1:201
4.3.4.2. Aims and tolerances, if required, shall be specified in advance by the'print buyer for the intendgd
use casefand suggested guidelines for these requirements are provided i1 Annexes C and D.

)

4.2.4.3 | Line darkness

Line darkness testing and reporting may be required. If required, line darkness for both verticpl
and horizontal black lines shall be measured as definedin ISO/TS 15311-1:2016, 4.3.4.3. Aims ard
tolerancgs, if required, shall be specified in advance hy the print buyer for the intended use case and
suggested guidelines for these requirements are provided in Annexes C and D.

4.2.4.4 | Line raggedness

Line raggedness testing and reporting may:-be required. If required, line raggedness for both verticpl
and horigontal lines of black, and, wherepossible, cyan and magenta shall be measured as defined |n
ISO/TS 15311-1:2016, 4.3.4.5. Aims«anhd tolerances, if required, shall be specified in advance by the
print buyer for the intended use case and suggested guidelines for these requirements are provided |n
Annexes|C and D.

4.2.4.5 | Line blurriness

Line blufriness testing-and reporting may be required. If required, line blurriness of both vertical arnd
horizonthl lines of-black, and, where possible, cyan and magenta shall be measured as defined in IS(/
TS 15311-1:2016,:4.3.4.4. Aims and tolerances, if required, shall be specified in advance by the print
buyer fof the\intended use case and suggested guidelines for these requirements are provided |n
Annexes|Gand D.

=1

4.2.5 Artefacts

The prints shall be visually assessed by an experienced operator for contouring and other artefacts
such as random defects caused by the printing system. Any finding shall be reported.

4.2.6 Permanence

4.2.6.1 General

Permanence testing and reporting should be required. If required, all permanence tests shall begin
immediately following the print stabilization period specified by the manufacturer but not later than a

6 © ISO 2018 - All rights reserved
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week. Aims and tolerances, if required, shall be specified in advance by the print buyer for the intended

use case.

4.2.6.2 Indoor light stability

Indoor light stability testing and reporting may be required. If required, indoor light stability shall be

measured as defined in ISO/TS 15311-1. Aims and tolerances, if required, shall be specified in
by the print buyer for the intended use case.

advance

NOTE The colour change (“fading”) of the primary and secondary colour solids over time (24 h), in the dark,

are typically dEgg = 2 or smaller.

2.6.3 Weathering

pfined in ISO/TS 15311-1. Aims and tolerances, if required, shall be specified ih, advance by

4
Weathering testing and reporting may be required. If required, weathering shall be mea
d
bliyer for the intended use case.

2.6.4 Thermal stability

easured as defined in ISO/TS 15311-1. Aims and tolerances, if required, shall be specified in

4
Thermal stability testing and reporting may be required. If required, thermal stability
1]
by the print buyer for the intended use case.

2.6.5 Abrasion resistance

prformed after the print stabilization period arnid-reported. Abrasion resistance should be n
rcording to ISO 18947, as described in ISO/TS 15311-1. The Taber rub test (defined in ASTM 14]
the Priifbau Quartant (using an abrasion pressure of 0,5 N/cm2 and two swings) may also be
nlaximum percentage loss in density reading should not exceed 50 % of the starting value after
stabilization period. If the printing has been coated or surface finished, this shall be reported. 4

4
Aprasion resistance testing and reporting may begequired. If required, an abrasion test s
p
a

NPTE Friction devices do not apply the same motion, force and stress on the material to be teste
d¢ not lead to the same results,«and there is presently no unambiguous cross-media definition for this 1
a¢cepted industry goal from ISO 12647-7 is referenced.

tqlerances, if required, shall be specified in advance by the print buyer for the intended use casa.

sured as
the print

shall be
advance

hould be
heasured
'8-06) or
sed. The
the print
\ims and

d, so they
hetric. An
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Annex A
(informative)

Partial colour reference (PCR)

If nothi
is treatefd with equal importance. PCR refers to workflows or print jobs where only some elemén
are requjired to be of high colour accuracy. This might be the case for transactional and promeotiengl
applicatipn where only dedicated objects are of primary concern. These are often expressed as|*brand
colours” which are specifically defined colorimetrically as part of a product look or identification.

Important steps to be communicated between sender and receiver:

— idenify the colorimetrically defined objects by means of a region of interest;
— defime quality type, colour accuracy level and colour appraisal type (side-by:side or media-relative);
— mulfliple objects with different requirements are possible;

— defifle minimum aims for the remaining image content (if needed).

8 © ISO 2018 - All rights reserved
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]

N

checks of whether the CMY tone values have.ehanged, for example, from one print to the next.

ISO/TS 15311-2:2018(E)

Annex B
(normative)

Control strip from ISO 12647-8

le total number of patches w1th1n reasonable limits. To provide compatlblllty with charaet
hta, as many control patches as possible should be selected from ink value combinations-as-d¢
0 12642-2. The control patch types to be used are a selection of critical tertiary colons sucl
nes, brown, aubergine or violet (e.g. 15 patches).

CMYK digital control strip shall be printed on every validation print. That conitrol strip sha
at least the following patches:

solid tones of the chromatic primaries, their secondaries and black €M;Y,R,G,B,K (7 patche
mid-tones of the chromatic primaries and black C,M,Y,K;

a minimum five-step near-neutral tone scale composed)of the primaries C,M)Y,
approximately equally spaced in CIE L* from substrate (eréimulated substrate) to the thrg
minimum L* and shall have a chroma less than 2;

a tone step scale composed of the primary colourKy(of the target printing condition) such
L* approximately matches the steps of the previously defined three-colour scale; and

the simulated print substrate colour of the production printing condition (one patch).

DTE Grey balance patches composed of-suitable CMY mixtures serve a useful purpose for qu

rization
tailed in
as flesh

| consist

wn

);
which is

e-colour

that the

ck visual

©
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Annex C
(informative)

C.1 Representative IDEAlliance example from printer’s submissions to a known
colour space

The following are results from an IDEAlliance G7 certification program where printers from commercigl
marketplaces submitted samples printed to a known colour space. This summary includes the results pf
10 randdmly selected samples and gives an indication of the range of results that might’be experiencgd
when printers try to meet quality commercial tolerances.

Metric Measured differential from goal

CSsub <@;4dE00

CSMax dEOO < 3,6 dEOO

CSAve d§00 <1,4dE00O

CSAveNeutral dCh <0,9dCh

Other patches <4,3dE00

CCAveSufrface dEOO <2,3dE00

CCAve dE0OO <2,2dE00

CC95 % qEO00 < 2,6 dEOO
Banding|(monochrome) n/a

Large ar¢a uniformity (maximum dE00) <1,2dE00

Mottle (thonochrome) n/a

Grainineps (monochrome) n/a

Shine thfough n/a

Colour variation within printed matter <2,1dE0O

Resoluti¢n per 4.2.4.1 n/a

Line widfh not required for eolour n/a

Line blujjriness not requiredfor colour n/a

Line raggedness not réquired for colour n/a
C.2 Representative FOGRA print quality examples

to match the format and requirements of this document.
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EXAMPLE 1
similar uses.

ISO/TS 15311-2:2018(E)

From full-page colour advertisements, large-format professional studio photos (fine art) or

Metric Typical measured differential from goal
CS Sub dEOO <3,5dE00

CSAve dEOO <2,5dE00
CSMaxNeutral dCh <2,5dCh

dsos % <4,5dE00 >
(CAveSurface dEOO 3,5dEO0 A(\'\
dcAve dE0O <3,5dE00
qc9s % dE0O <5,0dE00N "
Banding (monochrome) < 0,5‘(5\

Ilarge area uniformity (maximum dE0Q) < ‘l.,NEbO

Nottle (monochrome) \&(Q 0,5

(raininess (monochrome) ,.O\ <05

Shine through ¢ \‘O <2

o o .
dolour variation within printed matter {< <3Eyo
Q)

Hesolution per 4.2.4.1 \Qv <1%

I[Jine width not required for colour kQ\\ <0,1 mm

Iline blurriness not required for colour %) <100 pm

Illine raggedness not required for colour k\\>‘ <50 um

Abrasion resistance ;\Q\\‘ <50 %

EKAMPLE 2 From product advertising, C&U}Erals, print products with aesthetic applications such gs culture,
fashion, art or architecture.

..§§J

Metric . Typical measured differential from goal
dS Sub dE0O N\ < 3,5 dE0O

dsAve dE0O ~O° < 4,5 dE00
(JSMaxNeutral dCh mv <3,5dCh

ds95 % e <5,5 dE00
dcAveSurface dEOG~ < 4,5 dE0O

dcAve dE00 <~ < 4,5 dE0O

dcos % dE0D < 6,0 dE0O

H and/i@onochrome) <1,0

Iaaf;\a‘rea uniformity (maximum dE0Q) <2,5dE00

MoTtie (TonochTome) <10

Graininess (monochrome) <10

Shine through <4

Colour variation within printed matter <4 dEO0O

Resolution per 4.2.4.1 <2%

Line width not required for colour <0,5mm

Line blurriness not required for colour <200 pm

Line raggedness not required for colour <100 pm

Abrasion resistance <50 %
© ISO 2018 - All rights reserved 11


https://standardsiso.com/api/?name=3982ee3bab12d53a039ea24c6488f4c1

ISO/TS 15311-2:2018(E)

EXAMPLE 3  From a non-aesthetic production printing or editorial sections of periodicals and publications.

Metric Typical measured differential from goal
CS Sub dEOO <3,5dE00
CSAve dEOO <5,5dE00
CSMaxNeutral dCh <4,5dCh
CS95 % <6,5dEO0
CCAveSurface dE0OO <5,5dE0O0
CCAve dE0O <5,5dEO0
CC95 % dEO00 <7,0dE00
Banding|(monochrome) <2,0
Large ar¢a uniformity (maximum dE00) <3,5dE00
Mottle (thonochrome) <2,0
Grainineps (monochrome) <2,0
Shine thfough <8
Colour variation within printed matter £5
Resoluti¢n per 4.2.4.1 <3 %
Line widfh not required for colour < 1,0 mm
Line blujfriness not required for colour <300 um
Line raggedness not required for colour <200 um
Abrasior] resistance <50 %

C.3 Regpresentative JPMA (Japan Printing Machinery Association) print quality

examples

This example was developed by JPMA as critéria for the Japan Colour Digital Printing certificatic
program| These metrics have been excerpted from their document and extrapolated to match tk

format ahd requirements of this documernt,

Metric Typical measured differential from goal
CS Sub <3 dE00
CSMax dE0O <6 dE0OO
CSAve d§00 <2 dE00
CSAveNeutral dCh <2,0dCh
Other pagches n/a
CCAveSufface dEQQ <3 dE00
CCAve d§00 <2 dE00
CC95 % qEDQ <4 dEOO
Banding (monochrome) n/a
Large area uniformity (maximum dE00) <2 dE00
Mottle (monochrome) n/a
Graininess (monochrome) n/a
Shine through n/a
Colour variation within printed matter Ave dE0O <1dE00
Colour variation within printed matter 95 % dE0O <3 dE00
Line width not required for colour n/a
Line blurriness not required for colour n/a

12
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Typical measured differential from goal

Metric
Line raggedness not required for colour n/a
Abrasion resistance n/a

< 3,0 dE0O

Colour deviation of average colour reproduction of
printed matter

© ISO 2018 - All rights reserved
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Annex D
(informative)

Specified targets and suggested tolerance ranges for digital
printing metrics in all markets

ISO 15311-2 test Required targets Suggested range
Full range of industry accepted

A. Established industry metrics tolerances
Substratg patch None 1,0 < dEgg <4,5

. ISO 12647-8 control strip
Control gtrip patch max (Annex B) 1,5 < dEpe'< 8,5

. ISO 12647-8 control strip
Control gtrip average (Annex B) 1,0°< dEgp < 5,5

. ISO 12647-8 control strip
Control gtrip neutral average (Annex B) 1,5 <avg.dCh<4,0

Colour chjarts average surface

ISO 12642-2 (or similar)

2,0 <dEgg < 6,0

Colour charts average

ISO 12642-2 (or similar)

1,5 <dEpp < 5,5

Colour charts 95 %

ISO 12642-2 (or similar)

2,0<dEgg <70

B. Propdsed new metrics

Expected ranges (subject to veri

colour)

fication)
Banding|(monochrome) See below 0 < perISO/TS 15311-1 < 4
Large area uniformity (Max ESO ) = 0,5 <per ISO/TS 15311-1 <5
Mottle (thonochrome) See below 0 < perISO/TS 15311-1 < 4
Grainineps (monochrome) See below 0 <perISO/TS 15311-1 <4
Shine thfough See below 0 <perISO/TS 15311-1<6
Colour vdriation within printed mattér — 1,0 < per ISO/TS 15311-1 < 4
Line widfh (not required for colour) See below Measure and report only
Line blujfriness (not requireddor See below Measure and report only
colour)
Line raggedness (not reguired for See below Measure and report only

Tone valye rangepep4.2.2.1

0-100 < dots < 4-96

The suggested ranges are for the guidance of the print buyer. They are divided into two categoriejs:
those foy nietrics with a long history of documented results; and those for the new metrics that haye

recently been incorporated and have only the initial indication of expected results. These two groups
should be treated accordingly by the print buyer when specifying aims and tolerances. It is also strongly
advised that the specified aims and tolerances should be use-case dependent. Requirements that are
tighter than needed are more likely to increase cost than quality. A best-case lower limit is provided
because, although specific printing runs may be even closer to goal values than the lower limit, these
are the tightest tolerances that can be expected from the best equipment under the best conditions.

14
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Table D.1 — Definitions and recommendations for test patterns

ISO/TS 15311-2 ISO/TS 15311-1:2016 ISO/IECTS Proposal
24790:2012
Attribute  |4.2.3 Homogeneity 4.3.3 Uniformity 5.2 Large area graphic
image attributes
Banding 4.2.3.2 Banding 4.3.3.2 Banding - 5.2.9 Banding Size: at least
(monochrome) monochrome . . 160 x 100 mm
Find a nominally
If required, streaks and | When measuring uniform ROI of atleast |160 x 160 mm (rec-
bdlldb b}ld}} ]IJC IIIcTas= ll]dlldillg t}lU lllUt}lUd 1UG ITTIIT (A'C‘lil CLtiUll) UllllllClldCd)
ured as defined in ISO/ |defined in ISO/IECTS |by 100 mm (y- direc- Tint: 50.%
TS 15311-1. 24790:2012, 5.2.9 shall |[tion), contained wholly ’ 0
be used. within the inner bound- | Colour: K
Banding has no meas- ary edge of an image GM (recommpnded)
. . element.
urement unit but typi-
cally produces a number|” . .
in the range 0-5.
Nlottle 4.2.3.4 Mottle (mono- |4.3.3.4 Mottle - mono- |5.2:6 Mottle Size: at least
chrome) chrome FiKd an ROI of 2 mini- 25,4 x 25,4 mn
If required, mottle shall [When reporting Mottleé\| mum dimension of at 30 x 30 mm (recom-
be measured as defined |the method definedin” |least 25,4 mm con- mended)
in ISO/TS 15311-1. ISO/IEC TS 24790shall taln.ed wholly within Tint: 20, 40, 70 %
be used. the inner boundary of
Mottle hasho meas- an image element. Colour: K
urement\init but pro- 12 gt C,M (recommpnded)
duces@number in the \ _
range 0-5. . u: zf
- i 254
254 e
1 wavelett-processed
ROI
2 cropped ROI
(Qraininess |4.2,3.5 Graininess 4.3.3.5 Graininess - 5.2.5 Graininess
(monochrome) monochrome Find an ROI of 4 mini-
Ifrequired, graininess |When reporting mum dimension of at
shall be measured graininess the method |least 12,7 mm con-
as defined in ISO/ defined in ISO/IEC TS |tained wholly within
TS 15311-1. 24790 shall be used. the inner boundary of
an image element.

Gl dillillcbh lldb 11U
measurement unit but
produces a number in
the range 0-5.

0,635 2

S
Il
8, [z
t

12
\

=

12,7

b
12,7

1 wavelett-processed
ROI

2 cropped ROI

© ISO 2018 - All rights reserved
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TS 15311-1.

normal to the line from
edge threshold to edge
threshold as defined in
ISO/IEC TS 24790 shall
be used.

The line width of a
black-only line shall be
reported and the line
width of a CMY line
should be reported.
Both vertical and
horizontal lines shall
be measured and the
specified line width
shall be reported.

Measurement units
shall be mm.

ground.

The recommended
width of the ROl is no
less than (line width
0029 + 2 mm, the height
no less than 5 mm.

1 stroke width
2 edge threshold R4g
3 line width

Table (continued)
ISO/TS 15311-2 ISO/TS 15311-1:2016 ISO/IECTS Proposal
24790:2012

Attribute  |4.2.4 Detail rendition  [4.3.4 Detail rendition |5.3 Character and line

capabilities capabilities image attributes
Line width |4.2.4.2 Line width 4.3.4.2 Line width 5.3.3 Line width

If required, line width |Where this measure Find an ROI that

shall be measured isreported the width  |includes lines at least

as-defiredHr1S6/ ofthe Hre-meastred +mmtengand-back

Line bluri-
ness

4.2.4.3 Line blurriness

If required, line blurri-
ness shall be meas-
ured as defined in
ISO/TS 15311- 1 (for
0,100 mm line).

4.3.44 Line blurriness

Wihere blurriness is
reported a noticeable
transition of black-
ness from background
to character shall be
measured using the
method defined in ISO/
IEC TS 24790.

Where blurriness is
measured both edges of
line shall be measured
and the average of

5.3.5 Blurriness

Find an ROI that
includes lines at least
1 mm long and back-
ground.

The recommended
width of the ROI is no
less than (line width)
+2 mm, the height no
less than 5 mm.

thenrshattber epor ted:
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.

H

1 region between
boundary edges

2 image segment

16
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