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ISO/IEC 24790:

Foreword

2017(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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itorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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ressions related to conformity assessment, as wellMas information about ISO’s adheren
rld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the
L: www.iso.org/iso/foreword.html.
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Introduction

This document is designed to help a quality control engineer evaluate the image quality of prints from
office imaging systems.

In traditional imaging systems (such as ink-on-paper printing), an image is evaluated by comparison to
an original or master version of that image. In many electronic imaging systems, however, the image is
created digitally within the system. There is no hardcopy master and so there can be no evaluation by
comparison in the ordinary way.

Often, th

imaging

If it is nof

reference image is available, we can rely only on direct evaluation of properties of the image itself.

To perfor
image is

Our goals

together)
these attyibutes that can be automated and carried out on a simple-system.

m intrinsic evaluations of image quality, consider the nature of an image thatis an output.

pse who operate electronic imaging systems ensure good image quality by controlling, the
rocess. They use test targets and reference images to evaluate the performance of thesyste

possible to control image quality by controlling the imaging process and if no test target|or

n

ome organization of information in space. We assume that these signals ‘have some purpdse
or are making some attempt at communication. Good image quality means thattheé image is legible (the
organizatlion and information can be interpreted) and that it has a pleasing appearance.

correlate to human perception of print quality and to develop measurement methods

Legibility] and appearance have several aspects:

Not all th

detai

imag

| can be detected easily;

e elements are well isolated from the backgreund;

the inage has a minimum of gross defects;

the iaging system has good geometric fidelity.

Many of't

A print m|

hem have a large psychological or cultural component that is difficult to evaluate.

ese factors can be covered by: evaluation of intrinsic, quantitative image quality attribut

in developing this document were to compile a list of imagecquality attributes that (taken

or

9%
»

ade with large optical reduction or one that is out of focus can still have excellent edge quality

(and be fotally lacking in gréss ‘defects, banding, noise, etc.) and yet be illegible. This could ocdur
primarily] because of the high process gamma (contrast) that is characteristic of many xerographic
processey
Without 3

be known.

The purp
correlatig
documen

. Thus, the precess can produce apparently sharp edges in spite of the loss in resoluti

ose of this document is to present a set of objective, measurable attributes that give so
n to.the perceived quality of an image to a human observer at a standard viewing distance. T
F allows a user of printed material to sort samples into several groups, from excellent to bad.

on.

resolution target of some kind, the extent of the resolution loss, and hence legibility, may rjot

e
is

The attributes and methods for their assessment are based on several assumptions:

Vi

the image represents an attempt at communication;

there is uniformity within identifiable image elements;

characterimages, symbols and graphic elements are regular (thatis, they are intended to be identical
when they have multiple, similar occurrences);

samples with extreme gross defects have been screened out.
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This document applies to monochrome images made up of text, graphics and other image objects with
two tone levels of a single colour (typically black image on white paper) or halftones, images with more
nominal gray levels. This document does not cover continuous tone images, colour images and so on.

Image quality measurement can be thought of as divided into diagnostic (high resolution) and visual
scale (low resolution) procedures. Diagnostic measurements typically use precision test targets and
instrumentation and are key to much engineering work. The present procedure, by contrast, is limited
to phenomena visible to the naked eye and does not permit test patterns.

The working group has taken the approach of selectmg 51mple and (in our ]udgment) effective metrics,

1 +] +1 2l o1 - 1 1 ol 4]
ra IICT Uiidll ClLLCllllJLllls LU Pl Uv<ue LllaL Uul IIICTLIIUU Ul uuuls a SIVCII JUU \AZ3eS cuvva_ya UC LIIC lllUDL .,XaCt

How will this document actually be implemented? A complete evaluation system has four components:
ar] image capture device, evaluation software, application-specific quality standards-and [sampling
plan. The end user may choose to develop all these parts himself or he may choosejto purchdse one or
mopre components from a commercial supplier.

Any equipment capable of gathering data appropriate to these measurements’is understood to have
a complex instrument function. Rather than attempting to explore the relationship amgng these
inptrument functions, the working group has defined reference images,and target values fofr them. If
these target values are achieved by an instrument, calibration will bé&acceptably good.

THis is not an attempt to break new ground in image science. It i§)an attempt to provide suppliers and
customers for copies/prints with a practical and objective-wWay to communicate about bapic image
qyality parameters.

ISP/IEC 13660 was developed and standardized by the point of view described above. ISO/IE( 13660 is
currently the only available systematic image qualityattribute measurement standard. ISO/IEC 13660
hgs had a great influence on related industries and\image quality measurement instruments|{based on
ISP/IEC 13660 are already marketed. However, due to the limited development time, it was stapdardized
with many issues unresolved and therefore, ISO/IEC 13660 has not been adopted as widely as pxpected.
The main issues are listed as following:

a)| the test chart and methods for_ measurement system conformance are only specified|for some
of character and line attributes. For large area graphic image quality attributes, nejther test
charts nor methods are specified. Eight items of image quality attribute for characteit and line
image and six items of image quality attribute for large area graphic image are defined,|and each
measuring method isspecified. Of the 14 image quality attributes, the conformance tesf method,
the conformance test'ehart and the targeted value for measurement apparatus conformance are
specified for only.feur of the character and line image quality attributes, leaving 10 of the image
quality attributeswith no conformance specifications;

b)[ physical measures (line width, large area voids) and psychophysical factors (darkness, gfaininess,
etc.) are.ntermingled and are all defined as image quality attributes;

c)| thegoal values for measurement system conformance are available for only four character and line
dttributes, and the allowances are very large;

d) when one measures the character and line image quality attributes according to ISO/IEC 13660, the
resulting values have large variation and they do not correspond well with subjective evaluations.

This document added the following content to ISO/IEC 13660 to resolve the issues which ISO/IEC 13660
had and to improve the measurement accuracy.

a) Banding which is a common image quality defect of the hard copy output in a printer or a copying
machine is added as one of the image quality attributes of a large area graphic image.

b) Conformance test charts and the goal values for measurement system qualification are specified
for three character and line image quality attributes and seven large area graphic image quality
attributes.

© ISO/IEC 2017 - All rights reserved vii
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Accordin

The fundamental resolution of the scanner for measurement was increased from 600 spi to
1 200 spi to reduce the measurement variation.

Nearly all of the image quality attributes defined in ISO/IEC 13660 have been redefined in
ISO/IEC 24790 to eliminate intermingling physical measures and psychophysical factors.

In order to improve the correspondence between image quality attributes and subjective
evaluations, an image quality attribute measurement evaluation experiment was conducted on
seven items (graininess, mottle, banding, line width, character darkness, blurriness and raggedness)
of image quality attributes to select prediction algorithms for image quality attributes that have
the highesteorretationrwith-stubjectiveevatuation rentevattationexperiment-was

cond

evaluatiop experiment, the conformance chart was revised and a measurement tool whichcan measyre
automatigally all the image quality attributes specified in this document was developed.\An initial get
of conforfnance chart goal values were defined using those tools, and ISO/IEC TS 24790 was publishged

in 2012.

Experienge with the use of the published Technical Specification over the following three years led|to
a second [revision of the conformance chart, a revision of the conformance“evaluation methods and a
revision pf the measurement tool. An international conformance chdrt*measurement experimgnt
was conducted to refine the conformance chart goal values and to,establish realistic measuremgnt
tolerances for these goal values. This document is the result of“this collective development ahd

measurement experience.

viii
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Information technology — Office equipment —
Measurement of image quality attributes for hardcopy
output — Monochrome text and graphic images

Th
an
is

Th
inj
m

dg
to

2
T}

is document specifies device-independent image quality attributes, measurement~met

applicable to human-readable monochrome documents produced from printers and’copiers

e attributes, methods and procedures rely on measurable properties of pririted text an
ages. Special targets or reference images are not required, but image elements’are useful for|
basurements only if they meet some minimal requirements, e.g. on size or number pre

images that are intended to be machine readable only (e.g. bar codés):

Normative references

e following documents are referred to in the text inssuch a way that some or all of thej

hods and

alytical procedures to describe the quality of output images from hardcopy devices.|This locument

 graphic
adequate
ent. This

cument is not applicable to images on media other than hardcopy (e<g,\images on a visual diisplay) or

r content

copnstitutes requirements of this document. For dated\veferences, only the edition cited applies. For

ur

IS
da

IS
o

IS
IS

im

3

dated references, the latest edition of the referenced document (including any amendmentg

D 2470-1, Paper, board and pulps — Measurement of diffuse blue reflectance factor — Part]
ylight conditions (ISO brightness)

D 14524, Photography — Electronic still’picture cameras — Methods for measuring opto-
nversion functions (OECFs)

D 21550, Photography — Electronic scanners for photographic images — Dynamic range meas

D 16067-1, Photography —Spatial resolution measurements of electronic scanners for phg
ages — Part 1: Scannersforreflective media

Terms and definitions

Far the purposes-of this document, the following terms and definitions apply.

IS

D and [ECumaintain terminological databases for use in standardization at the following add

IECElectropedia: available at http://www.electropedia.org/

) applies.

1: Indoor

plectronic

urements

tographic

resses:

SO Online browsing platform: available at https://Www.iso.org/obp/

3.1
background area
region outside the edge of any image element (3.16)

3.2
background darkness
appearance of shade in background area (3.1) due to presence of unintended colourant particles that

ca

nnot be resolved as individual marks

© ISO/IEC 2017 - All rights reserved
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3.3

background extraneous mark

colourant particle or agglomeration of colourant particles in the background area (3.1) that is visible
a viewing distance of 25 cm to 40 cm with the unaided eye

3.4
banding
appearance of one dimensional bands within an area that should be homogeneous

3.5

at

blurrinegs
appearanice of being hazy or indistinct in outline, a noticeable transition of darkness from line elemg
to background substrate whose intended transition width is zero (i.e. ideally sharp)

character darkness
appearanice of blackness of a line or character image

3.8
charactef surround area

region rfins from the outer edge of the character image @p“other image element (3.16) d
500 micrpmetres

charactefr surround area extraneous mark

colouran{ particle or agglomeration of colourant particles within a character surround area (3.8) thaf i

visible atja viewing distance of 25 cm to*40 cm with the unaided eye as a distinct mark

3.11
charactef void

appearanice of homogeneity ofidarkness within the boundary (3.6) of a line segment, character image
other glyph image

3.12
edge threshold

level in the reflectance gradient profile of an edge that is at 40 % of the transition from the minimt
reflectande factor (Rmin) (3.33) to the maximum reflectance factor (Rmax) (3.31) as: R40 = Rmin + 40
(Rmax -R in)-

nt

ut

at

or

m

3.13
graininess
appearance of unintended microscopic, but visible aperiodic fluctuations of lightness

Note 1 to entry: Microscopic means: variations with spatial frequencies greater than about 0,4 cy/mm.

3.14
graphic image
images except a character and a symbol

3.15
image area
region inside portion of inner boundary (3.17)

2 © ISO/IEC 2017 - All rights reserved
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3.16
image element
single, evidently intentional, object not connected to other objects

3.17
inner boundary

contour of points of an image element (3.16) where edge gradient profiles cross a reflectance level that is
at 10 % of the transition from the minimum reflectance factor (Rmin) (3.33) to the maximum reflectance

faCtOF (Rmax) (331) as: RlO = len + 10 % (Rmax - len)

3.18
large area darkness
apjpearance of blackness of a large area graphic image element

3.19
large area

image area (3.15) of graphical element or background that has a minimum Sjze of 12,7 min in both

dimensions
Ndte 1 to entry: Equivalent to 600 pixels when sampling resolution is 1 200 spi:

3.20

large area void

vigible hole or gap within a solid image area (3.15) that is large€enough to be individually dist
atfa viewing distance of 25 cm to 40 cm

3.p1
line image
lirfe at least 1 mm long

3.p2
line image density
average optical density (3.27) within the Ry5 boundary (3.6)

Ndte 1 to entry: The average optical density should be converted from average reflectance factor.

3.23
line width

nguished

average stroke width, whére the stroke width is measured from edge to edge along a line norinal to the

center line of the image element (3.16)

3.p4
metric
measure of imdge quality attribute

3.p5
mpnochrome image
inage perceived as achromatic colour

3.26
mottle
measure of the appearance of unintended, aperiodic macroscopic fluctuations of lightness

Note 1 to entry: Macroscopic means: variations with spatial frequencies less than about 0,4 cy/mm.

3.27
optical density

negative logarithm to the base 10 of the reflectance factor (3.30), measured using a 0/45-degree
geometry, [lluminant A and ISO visual density calibration as specified in ISO 5-1, ISO 5-3 and ISO 5-4

with an instrument using no polarization filters

© ISO/IEC 2017 - All rights reserved
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outer boundary
contour of points of an image element (3.16) where edge gradient profiles cross a reflectance level that is
at 70 % of the transition from the minimum reflectance factor (Rmin) (3.33) to the maximum reflectance
factor (Rmax) (3.31) as: R70 = Rmin *+ 70 % (Rmax — Rmin)-

3.29

raggedness

appearan

ce of geometric distortion of an edge from its ideal position

Note 1 to
Note 2 to g

3.30

reflectar
ratio of tl
condition

3.31

maximuin reflectance factor

Rmax
highest r
the subst

3.32
region of
ROI
area (insi

Note 1to ¢
Note 2 to g

Note 3 to

shown in Annex D.

3.33
minimur
Rmin
lowest re
the imagg

3.34
spots pel
spi

spots per

. A HPA | 1 pa | 1 111 1 ) Y | 4= - R | 4l 1 41 £l 1.
IILI y. Al ucdar CUBC S1ITUUIU UT ClUDUluLCl_y oll dlsllL dlUlls CIIT lClls LI UT UIIT TITIT,

ntry: A ragged edge appears rough or wavy rather than smooth or straight.

ice factor

s for an ideal 100 % diffuse reflecting surface

pflectance factor (3.30) measured by a slit aperture in the background area (3.1), typically
Fate

interest

de defined boundaries) that the user wants to analyse

ntry: ROI for large area graphic image attribute is within image area (3.15).

entry: The difference between ROI forcharacter and line image (3.21) and large area graphic imagd

n reflectance factor

flectance factor (3¢30) measured by a slit aperture in the image element (3.16), typically

rinch

25,4 mm

e reflected flux as measured to the reflected flux under the same geometricdl and specty

ntry: ROI for character and line image attribute ificludes image element (3.16) and background area (3]1

3.35

reflectance threshold
level in the reflectance gradient profile of an edge that is at some specified percentage of the transition
from the minimum reflectance factor (Rmin) (3.33) to the maximum reflectance factor (Rmax) (3.31) as:

Rp = Rmin

+p % (Rmax = Rmin)-

al

of

=
—

—

S

of

© ISO/IEC 2017 - All rights reserved


https://standardsiso.com/api/?name=af34b8c94c5b3ed6663915b5de3be1fa

ISO/IEC 24790:2017(E)

4 Report of results and sampling scheme
4.1 Report of results

4.1.1 Testidentification information

The report shall include the date of the measurements, the identity of the test ope
identifications, etc.

rator, lot

4.[.2 Instrument system

The report shall include a description of the instrument system used, noting any of Clafise 5,
measurement specifications that are emulated or deviated from in any way.

4.1.3 Conformance

Rgport the results of the conformance tests, Instrument, specs, Instrument'‘OECF, Instrument
rapge, Large area attributes: (7) large area darkness, background ‘datkness, grainines

racter darkness, blurriness, raggedness, character void, character'suround area extrane
racter surround area haze (see Clause 6 and Annex B).

.4 Sampling scheme

e report shall include a complete description of thésampling scheme (4.3) used to select
d images.

.5 Results

r each attribute, the report shall include the number of samples per page and the mean,
dgviation and range of the results for edch page and for the entire lot.

attribute

dynamic
5, mottle,

ckground extraneous mark, large area void, banding, Character and/ine attributes: (7) life width,

us mark,

fhe pages

standard

© ISO/IEC 2017 - All rights reserved


https://standardsiso.com/api/?name=af34b8c94c5b3ed6663915b5de3be1fa

ISO/IEC 24790:2017(E)

Table 1 — Sample report of an evaluation

ORIGINATOR XYZ Printing Company
Test Description Results of March 15, 2012 print set
Date of Report April 2,2012
Test Operator RJC
INSTRUMENTATION XYZ Optical Company, Model XXX
Type 1 200 dpi flatbed scanner
Measurement and analysis software ISO 24790 ANALYZER by ABC Inc.
Instrument OECF compensation software Auto OECF by ABC Inc.
Instru nt r‘yndmir rangn measuremaent Auta DR l\y ABC Inc
softwale
CONFORNIANCE TESTS within the tolerance
Density|Measurements within the tolerance
Spatial Measurements within the tolerance
Line Attyibutes Measurements within the tolerance
Grainingss & Mottle Measurements .
Random Sampling
SAMPLIN[G SCHEME
LARGE AREA IMAGE QUALITY ATTRIBUTES # of samples/page Mean Std
large ar¢a darkness
backgrolind darkness # of samples/page Mean Std
graininefs
mottle

backgrolind extraneous mark
large ar¢a void
banding

CHARACTIER AND LINE IMAGE QUALITY ATTRIBUTES
line width
charactgr darkness
blurrineks
raggednkss
charactgr void
charactgr surround area extraneous mark
charactgr surround area haze

4.2 Sampling of pages

The page$ chosen shall be taken from a homogeneous lot. They shall all (as far as can be determined) pe
on the same substrate, produced with the same process and be of the same age.

The number of pages to beSampled depends on the user’s optimal balance between risk and cost and pn
the uniformity of the proeess that produced the lot.

Any sampling schéme selected shall allow for the screening of pages with defects beyond the scope|of
this document (Such as physical damage to pages) and pages with defects which would be unacceptalle
to practidally’all observers. These pages should not be evaluated.

4.3 Sampling of images

4.3.1 General
Three sampling schemes and the information required to specify them in the report of results are given

below. Use one of these three schemes. The report shall contain enough specific information that the
sampling scheme can be duplicated exactly.

4.3.2 Discretionary sampling

In discretionary sampling, a human operator intervenes to select features for analysis, based on some
subjective criteria.

6 © ISO/IEC 2017 - All rights reserved
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4.3.2.1 Procedure

a)

b)

In
re

For each attribute, establish decision rules for selecting regions.
EXAMPLE 1 “Select the 10 regions with the highest apparent mottle.”
EXAMPLE 2 “Find the three lightest character images. Find the three darkest character images.”

Visually inspect the page and select regions that meet the criteria.

Evaluate the attribute within each region selected.

.B.2.2 Specification of sampling scheme

this sampling method is selected, the report shall include
all decision rules used, and

location of each region evaluated, for each attribute.

.B.3 Random sampling

.B.3.1 General

random sampling, features are taken from a portion ofsthe page that has been selected
present the whole page.

8.3.2 Procedure
Cover the page with a grid of uniform rectangular cells.

Select a cell at random (using any random or pseudorandom method that ensures that eac
the same chance of being selected as any other).

If the attribute being evaluated does not apply to the cell, discard it and select a replad
Evaluate the attribute Within the cell.

Sample cells until the"desired accuracy is obtained.

.B.3.3 Specification of sampling scheme

this samplingsmethod is used, the report shall include the following:
dimensions of the grid cells;

method of placing grid on page:

plindly to

h cell has

ement.

1 locationoforigin:
7 5T

2) orientation of axes;

decision rule for deciding if attribute is applicable to cell;
any other decision rules used;

decision rule for deciding when to stop sampling;

method of randomization in selection of grid cells;
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g) stratification, if any (stratification is dividing the grid into homogeneous sections and then
selecting samples from each section according to a predetermined proportion of the total number
of samples).

4.3.4 Whole page sampling

In whole page sampling, features are extracted from throughout the page.

4.3.4.1

Procedure

Divide th

4.3.4.2
If this sarn

a) dime

e page into the cells and measure each attribute (if present) in each cell.

Specification of sampling scheme
hpling method is selected, the report shall include the following:

hsions of the grid cells;

b) methjod of placing grid on page:

)
ed

1) lpcation of origin;
2) drientation axes;
c) decisfion rule for deciding if attribute is applicable to cell;
d) any dther decision rules used.
5 Attrjbutes and their measures
5.1 Schema of attributes
The tabld below gives an overview of the imdge quality attributes. They have been divided into tx
groups. The attributes in each group genéerally require similar assumptions and have similar or relat|
measurement procedures.
Group of Attribute Attribute Clause
Large area graphic image quality attributes
large area darkness.........cc.ce...... 5.2.3
background darkness................. 5.2.4
SraiNiness......coevrrvneeerereeerenens 5.2.5
mottle 5.2.6
background extraneous mark... 5.2.7
large area void........ccccevveererennn. 5.2.8
banding......coceeevvvereerinesienennnens 5.29
Character and line image quality attributes
line width.....ccocoovonvnincice s 5.3.3
character darkness..........ccoou...... 5.34
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DIUITINESS...ce v 5.3.5
raggednessS. .....ccuereereerrerreniennnns 5.3.6
character void.......cc.ccooevereeiernene 5.3.7
character surround area 5.3.8
extraneous mark........ccccoereenee.

character surround area haze... 5.39

5.

T}
an

.2 Large area graphic image quality attributes

.1  General

is subclause contains measuring procedures for attributes characterizing areas larger than|
d with minimum dimension of 12,7 mm (equivalent to 600 pixels when reSolution is 1 200 3

161 mm?2
pi).

All measurements described in this subclause shall be made under the cenditions prescribed ifi Clause 6

an

5

In
av|
re
as

5.
a)

b)

2.2 Large area Rpax and Rpin

d Annex B.

order to determine the inner boundary, the maximum(zeflectance factor (Rmax) is deter
eraging the data measured in the area selected by the.user as background area and the

flectance factor (Ryin) is determined by averaging thie'data measured in the area selected b
image area. Then, from Ry ax and Ryin, R10 is compited and the inner boundary edge is det

.3 Large area darkness

Find a region of interest (ROI) with aminimum dimension of 12,7 mm contained wholly v
inner boundary (R1¢) of an image element.

Measure the optical reflectancefactor Y (x, y) wholly within the ROI.

average optical density should be converted from the average reflectance factor.

Largearea darkness metric = log

mined by
minimum
7 the user
brmined.

vithin the

Compute the average optical density of the ROI as the large area darkness using Formulp (1). The

e8]
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a smallest dimension =12,7 mm

5.24 B

a) Find
least

b) Meas

c¢) Comyj
averg

Background darkness metric = log,,

Key

a atlea

Figure 1 — Large area darkness

ackground darkness

hn ROI of a minimum dimension of 12,7 mm in the background area (withhmarks excluded)
500 micrometres away from the outer boundary of any image element.

ure the optical reflectance factor Y (x, y) wholly within the ROI.

ute the average optical density of the ROI as background darkness using Formula (2). T
ge optical density should be converted from the average reflectance factor.

1
LS Svxy)

nxm
y X

ROI

t 50 pmraway

at

10

Figure 2 — Background darkness
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5.

12,1
Kay
1| wavelet-processed ROI
2| cropped ROI
a | 30 pixels at 1200 spi
b | 3600 measurements

Fi

Divide the cropped ROI into at least 81 (9-x9) uniform, non-overlapping square tiles. The h

w

Within each tile, make 3 600 (60,x 60) pixels evenly-spaced, non-overlapping measure
reflectance.

NOTE Fora 1200 spi detector system, the cropped ROI corresponds to a region of 291 600 (540 x |
diyided into 81 (9 x 9) tiles 6f 3 600 (60 x 60) pixels each.

5
a)

b)

©

.2.5.2 Graininess measurement

ISO/IEC 24790:2017(E)

2.5 Graininess

2.5.1 Sampling for the graininess measurement

1 2

\ 0,635°

127

i —

1,27

12,1

0,635°

Figure 3 — ROI divided into tiles;:atile (with dimensions)

nd an ROI of a minimum dimension of at least 12,7 mm (600 pixels at 1 200 spi), contain
thin the area. Apply the wavelet filtering testhis ROI. Remove margins 0,635 mm (30
P00 spi) from each side of the wavelet-pro€éssed ROI to get a cropped ROI, as shown in

dth of each tile is at least 1,27 mm (60 pixels at 1 200 spi).

Find an RO[Mof a minimum dimension of at least 12,7 mm contained wholly within
boundaryef an image element.

Measure the optical reflectance factor R (x, y), G (x, y) and B (x, y) of 360 000 (600 x 6(
using red, green and blue filter, respectively. Pixels are evenly-spaced, non-overlapping
within the ROL.

ed wholly
pixels at

Figure 3.
eight and

ments of

40) pixels

the inner

0) pixels,
elements

Convert the three optical reflectance factors to a single CIE Y (x, y), using Formula (3) (see http://

www.color.org/sRGB.xalter):

Y (x,y)=0,212 6R(x,y)+0,715 2G(x, y) +0,072 2B(x, y)

(3

Apply the wavelet transform (Daubechies wavelets of order 16) to the 600 x 600 pixels ROI. Set the

number of wavelet levels n = 6.

Zero all the detail components (horizontal, vertical and diagonal) of the four highest-detail wavelet
levels (scale levels 2, 3, 4 and 5). The frequency band of each wavelet level is shown in Table 2.

ISO/IEC 2017 - All rights reserved
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f) Zero the approximation component of the wavelet image (this is the low-pass component at the
lowest scale: level 0).

g)
h)

j)

k)

12

Table 2 — Frequency band of 6 wavelet levels

Apply
Crop

Scale level Frequency band (cy/mm)
5 23,6220 to 11,8110
4 11,8110 to 59055 High frequencies
3 5,9055 to 2,9526 to be removed
2 2,9526 to 1,4763
1 1,4763 to 0,7382 Frequencies for
0 0,7382 to 0,3691 graininess

r the inverse wavelet transform to get the filtered image Y (x, ).

the filtered image, removing 0,635 mm (30 pixels) from each side (as shown in Figure 3).

Divide the cropped image into non-overlapped tiles of uniform size. There-shall be at least 81 til

with
least

Comyj
total

V.:—]
") 6

Comy

at least nine tiles vertically and at least nine tiles horizontally. The-area of each tile shall be
1,27 mm x 1,27 mm (60 x 60 pixels each).

ute the reflectance variance vj; of each tile of i-th row and j-th column [Formula (4) assume
of 60 x 60 = 3 600 pixels per tile]:

1 60 &0 . _ 2
T PIRACSIEA

x=1 y=1

ute the graininess metric as the square root of the average of all tiles’ variances usi

Formula (5) [Formula (5) assumes a total .@f 9 x 9 = 81 tiles, obtained after cropping

600

Grain}

600 wavelet-processed image into a 540)x 540 image]:

nessmetric =

ES,
at

5)

Figure 4 — Graininess
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5.2.6 Mottle

5.2.6.1 Sampling for the mottle measurement

1 2

127

TN N R

Fi
w
fr
cr

2017(E)

25,4
154

2,54

12%

25,4

wavelet-processed ROI
cropped ROI

60 pixels at 1 200 spi.
14 400 measurements.

Figure 5 — ROI divided into tiles;:atile (with dimensions)

nd an ROI of a minimum dimension of at least 25,4 mm (1 200 pixels at 1 200 spi), contain
thin the area. Apply the wavelet filtering to thissROI. Remove margins 1,27 mm (60 pixels at
bm each side of the wavelet-processed ROl40 get a cropped ROI, as shown in Figure 5. [}
bpped ROl into at least 81 (9 x 9) uniform, non-overlapping square tiles. The height and wid

tile is at least 2,54 mm (120 pixels at 1.2007spi).

W]
de

N(
pi3

5.
a)

b)

ithin each tile, make 14 400 (120-x 120 pixels) evenly spaced, non-overlapping measursg
nsity.

TE For a 1 200 spi detéctpr system, the cropped ROI corresponds to a region of 1 166 400 (1 09
kels divided into 81 (9 x 9] tiles of 14 400 (120 x 120) pixels each.

P.6.2 Mottle méeasurement

Find an RO[Mof a minimum dimension of at least 25,4 mm contained wholly within
boundaryef an image element.

Measure the optical reflectance factor R (x, ), G (x,y) and B (x, y) of 14 400 (1 200 x 1 2(
using a red, green and blue filter, respectively. Pixels are evenly spaced, non-overlapping
within the ROL

ed wholly
| 200 spi)
ivide the
th of each

bments of

0 x 1080)

the inner

0) pixels,
elements

f)

Convert the three optical reflectance factors to a single CIE Y (x, y), using Formula (6):

y(x,y) =0,212 6R(x,y) +0,715 zc(x,y) +0,072 ZB(x,y)

(6)

Apply the wavelet transform (Daubechies wavelets of order 16) to the 1 200 x 1 200 pixels ROI. Set

the number of wavelet levels n = 9.

Zero all the details components (horizontal, vertical and diagonal) of the six highest-detail wavelet
levels (scale levels 3, 4, 5, 6, 7 and 8). The frequency band of each wavelet level is shown in Table 3.

Zero the approximation component of the wavelet image (this is the low-pass component at the

lowest scale: level 0).

© ISO/IEC 2017 - All rights reserved
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g)
h)

j)

j)

5.2

b)

14

Apply the inverse wavelet transform to get the filtered image Y (x, y).
Crop the filtered image, removing 1,27 mm (60 pixels) from each side (as shown in Figure 5).

Divide the cropped image into non-overlapped tiles of uniform size. There shall be at least 81 tiles,
with at least nine tiles vertically and at least nine tiles horizontally. The area of each tile shall be at
least 2,54 mm x 2,54 mm (120 x 120 pixels each).

Table 3 — Frequency band of nine wavelet levels

S\.a'l‘e'l‘eve'l__F'req‘ﬂ‘eﬂey‘B'aud (\._y/’uuu)

8 23,6220 to 11,8110 r<\

7 11,8110 to 59055 (19

6 5,9055 to 2,9526 High frequencies tobe |, O}

5 2,9526 to 1,4763 removed t"

4 1,4763 to 0,7382 C)q/

3 0,7382 to 0,3691 \g,

2 0,3691 to 0,1846 @)

1 0,1846 to 0,0923 Frequenczss\%f mottle

0 0,0923 to 0,0461 L @)

N
Compute the reflectance variance vj; of each tile of i-th row th column [Formula (7) assunies
a totgl of 120 x 120 = 14 400 pixels per tile]: A
QO
1 120 120 _ 3 s
v o=f—— Y (x,y)-Y’ 7
b 120><120—1Z X [¥ () -] N\ )

x=1 y=1 $

Compute the mottle metric as the square rooQ’b@the average of all tiles’ variances [Formula (|8)
assumnes a total of 9 x 9 = 81 tiles, obtained a\@r croppinga 1 200 x 1 200 wavelet-processed imalge
into 3 1 080 x 1 080 image]: C\)j:

\/ 1 9 9
Mottl¢ metric = 2 2

8)

Figure 6 — Mottle

.7 Background extraneous mark

Find an ROI of a minimum dimension of 12,7 mm in the background area (with marks included) at
least 500 micrometres away from the outer boundary of any large area graphic image element.

Compute the edge threshold using maximum reflectance factor, Rynax, and minimum reflectance
factor, Rmin.
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c) Compute the total area Agym (in square micrometers) of all marks consisting of connected pixels (in
one or more of eight directions) with reflectance value below R4¢ that together have a minimum
size of 7 850 pm2, which is the size of a 100 micrometer diameter circle.

d) Report the results as a list of all marks and their areas along with the area of the ROI or as a
summary. For a summary, report the total area of all the marks divided by the area of the ROI.

- Ay
Background extraneous mark metric = ——————— 9)
Area of the ROI
ROI
* ’
1
.
a -". )

Kdgy

1| marks

a | atleast500 pm away

Figure 7 — Background‘extraneous mark

5.2.8 Large area void

a)| Find an ROI of at least 161 mm?2 and aminimum dimension of 12,7 mm contained wholly within the
inner boundary of any large area graphic image element within a nominally solid image afea.

b)[ Compute the edge threshold((R1g) using the maximum reflectance factor, Rpax, and minimum
reflectance factor, Ryin.

c)J| Compute the total area‘\dy (in square micrometers) of all large area voids consisting of donnected
pixels (in one or more-of eight directions) with reflectance value above R4¢ that together have a
minimum size of/7:850 um2, which is the size of a 100 micrometer diameter circle.

d)| Report the gesults as a list of all large area voids and their areas along with the area of the ROI or
as a summary. For a summary, report the total area of all the large area voids divided by the area of
the ROL.as'shown in Formula (10):

Ay
Ldrge area void metric= —————— (10)
Area of the ROI
© ISO/IEC 2017 - All rights reserved 15
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Figure 8 — Large area void
5.2.9 Banding
a) Find p nominally uniform ROI of at least 150 mm (x-direction) by 100 mm (y~direction), containged
wholly within the inner boundary edge of an image element.
b) Measjure the optical reflectance factors R (x), G (x) and B (x) within the ROI at a minimum of 600 dpi
using red, green and blue filters, such that R, G and B represent RGB color.
c) Calcylate one-dimensional reflectance profiles R (x), G (x) and B(x) by averaging in the y-directign.
Howgver, inclination of a picture should be 0,2° or less.
d) Convertthe three reflectance profiles to a single CIE Y (x)profile, using Formula (11):
Y (x) 0,212 6R(x)+0,715 2G(x) +0,072 2B x) (11
e) Calcylate an L* profile by converting Y (x) into L*(x).
* 1/3
L (x)= 116[Y(x)] ~16 ¥{x) > 0,008 856 (12)
f) Calcylate a modulated profile, L'&),'by applying a band pass filter to L*(x) as in Formula (13):
L' (x)[= FFT! {Q(f)FFT[L* (x)]} (13)
where Q (f) is a modulatio@function given by Formula (14):
Q(f) [ 0,617 + 0746 tan ™! [1733 log(f/0,074)] (14
where fif frequency in cycle per millimeter and where Q (f) is set to zero for f> 0,5 ¢/mm.
T e S
convolution kernels as in Formulae (15) and (16):
~(x/w)’
G, (x) =e " with w, =50 mm,w, =5mm,w, =0,5mm (15)
D, (x)=6, (x)* /()
D, (x) =G, (x) * L'(x) -G, (x) * L'(x) (16)

D, (x) =G, (x) * L'(x) -G, (x) * L'(x)
h) From each of the three profiles, discard the first 5 mm and last 5 mm (in order to avoid potential

N
FFT artifacts). Then, for each of the three profiles D1, Dz and D3, find local extrema {Ski } k1 counting
i=

16
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only local maxima that are above zero, and counting only local minima that are below zero. Here,
k =1, 2, 3 identifies the profile (D1, D or D3), and i is an index corresponding to the local extrema
on a given profile. Only the absolute value (not the sign) of the extrema is retained.

i) The local extrema defined in this way for each profile are combined into a single list of extrema
<N
values {5i}, . sorted by descending magnitude.
i=

j)  Thelocal extrema are pooled using “tent-pole summation”:

NS,

M=y ——witho, 5o, +1 (17)
i%{ p'! s K\
_ Q
where p = 2. Q"l,
k)| The banding metric is calculated using Formula (18): bl‘\q

Banding metric = 3,66\/ﬁ (18)

) Banding )

xO
,\c\}‘Figure 9 — Banding

¢
5.3 Character and line &1§§gé quality attributes

O

5.8.1 General O .

This subclause cox@@s measuring procedures for attributes applicable to character images (and their
ndar vicinity). 0

These attri s also apply to lines at least 1 mm long. In this case, the interior of the line is tgken to be
the interjoref the line that falls within the ROI.

N( ’IévBlurriness, raggedness and extraneous colourant in the character surround area are fcaused by
sithilat processes and their effects are often confounded. This document does not attempt to completelly separate
the effects in the proposed measurement methods, so (for example) the blur measurement can contain some
component of raggedness or the raggedness measurement can contain some component of extraneous marks.

All measurements described in this subclause shall be made under the conditions prescribed in Clause 6
and Annex B.

5.3.2 Character and line image Ryyax and Ryin

To determine the edge threshold, perform the following steps. Separately measure the reflectance
distribution of an image element and a background area, to determine the maximum reflectance factor
(Rmax) and the minimum reflectance factor (Rmin)- In the reflectance measurement, the aperture size
should be 0,2 mm to 0,3 mm in a direction parallel to the edge of image element and 0,01 mm to 0,03 mm
in a perpendicular direction. Sample three or more locations in the horizontal and vertical direction for
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each image element and calculate the average value. From Ryax and Ryin, R4 is computed and the edge
threshold is determined.

5.3.3 Line width

a)

b)

d)

Key

1
2
3

5.3.4 (Character darkness

a)

b)

d)

18

Find an ROI that includes lines at least 1 mm long and background. The recommended width of the
ROl is no less than (line width) +2 mm, the height no less than 5 mm, and any particles which have a
computed area greater than the area (7 850 um2) of a 100 micrometer diameter circle are removed
at the time of measurement.

Compute the edge threshold R4 using the maximum reflectance factor Ryax and the minimym
refle¢tance factor Rpyin within ROI.

Compute the distance from the right edge position to the left edge position along a line.netmal|to
the centre line of the image element.

Compute the average distance using Formula (19) by carrying out data sampling @t’equal intervals
withjn the ROI:

N
Line Width metric = % 2 (left edge threshold position) - (right edge threshald position) (19
K=1

strok¢ width
edge threshold R4g
line wWidth

Figure 10 — Line width

Find an ROI that includes lines at least 1 mm long and background, and any particles which have a
computed area greater than the area (7 850 um2) of a 100 micrometer diameter circle removed at
the time of measurement. The recommended width of the ROI is no less than (line width) +2 mm,
the height no less than 5 mm.

Compute the Ry5 boundary threshold using the maximum reflectance factor Ry a5 and the minimum
reflectance factor Ry in within the ROI.

Compute the line image density (LID) by averaging the density within the R5 boundary. The
average optical density should be converted from the average reflectance factor.

Compute darkness using Formula (20):
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Character darkness metric = LID x LW

where LW is the line width specified in 5.3.3.

Ky

5.8.

edge
Rps5 boundary

Figure 11 — Character darkness

5 Blurriness

Find an ROI that includes lines at leastyl mm long and background, and any particles wh
computed area greater than the axea (7 850 pm2) of a 100 micrometer diameter circle r¢

(20)

ch have a
moved at

the time of measurement. The ¥reecémmended width of the ROI is no less than (line width) +2 mm,

the height no less than 5 mm.

Compute the R7¢ and ,Rjp boundary threshold using maximum reflectance factor, 4
minimum reflectancefaetor, Ryin within ROI.

Compute the distance between R79 and Rjp boundary of each scan and compute th
distance (DIS70.>10) of two or more scans. If the line is broken off inside the ROI, select a
ROI as meastrement is impossible.

Computethe Rp5 boundary threshold using the maximum reflectance factor, Rmax
minimtun reflectance factor, Rmin, within the ROI.

Compute the line image density (LID) by averaging the density within the Ry5 boun

P max, and

P average
different

and the

Hary. The
poundary

average optical density should be converted from the average reflectance factor. The Ryc

f)

is determined based on the Ry3x and Rpyin defined in b).

Compute the average blurriness by using Formula (21):

Blurriness metric = DIS,, ;, / VLID

© ISO/IEC 2017 - All rights reserved
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1 region between boundary edges
2 imagd segment

5.3.6 Raggedness

a) Find

computed area greater than the area (7 850 um?2) of a 100.micrometer diameter circle removed

the t
the h

b) Compute the edge threshold R4¢ using the maximum reflectance factor, Rpnax, and the minimy

refle

c) Compute the standard deviation of the residuals from a straight line fitted to the edge threshg

boun|

d) Compute the average of right and left side standard deviations using Formula (22):

Raggd

NOTE

20

24790:2017(E)

Figure 12 — Blurriness

an ROI that includes lines at least 1 mm long and background, and any particles which havg

me of measurement. The recommended width of the ROI is no less than (line width) +2 m
pight no less than 5 mm.

rtance factor, Rpin, within ROI.

dary (calculated perpendicular to the fitted straight line).

k
1< |} 2
dness metric = — E R E residuals from a line 2
N < \/k—l - ( ) (
j=t i=1
The raggednessevaluation is optimized for use with edges containing aperiodic noise.

P ad
at
m,

m

2)
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Ke

g)
h)

fitted line
residuals

Figure 13 — Raggedness

.B.7 Character void

Find an ROI that includes line segment, character imagern other glyph image and backgr
any particles which have a computed area greater thdn the area (7 850 um2) of a 100 m
diameter circle is removed at the time of measurement

Compute the Rz5 boundary threshold using~the maximum reflectance factor, Rmax
minimum reflectance factor, Rmin, within the ROI.

Transform the image into binary data using the Rp5 boundary value as the threshold.
small scattering (noise), it will be remoyed, and I-1 is created.

All the holes within I-1 are filled and the image 1-2 is created.

Compute the exclusive OR (XOR) of I-1 and -2, and I-3 is created.

total area A4 of the portion which remained.
Compute the OR image of I-1 and I-4 and I-5 is created, and compute the image area As of

Compute thé ratio of the area A4 to the area As using Formula (23):

A
Character' void metric = —%

Ay

bund, and
crometer

and the

f there is

Create the image I-4 by(eliminating part of character design holes in the image [-3 and conpute the

L}
Ut

(23)
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L1220 L1 4 L1 00
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Figure 14 — Character void and transformed images (original, I-1 to I-5)

5.3.8 Character surround area extraneous mark

a) Find pn ROI of atleast 10 mm in length along with both line edge and 0,5.mm width in contact with
both [line edge within a character surround area.

Compute the edge threshold R4¢ using the maximum reflectance’ factor, Ryax, within the ROI apd
the minimum reflectance factor, Rynin, within the image area.

b) Compute the area Agm (in square micrometres) within the-edge threshold of each mark which cpn
be anly shape, but must have a computed area greater than'the area (7 850 pm2) of a 100 micromefer
diamgter circle.

c) Compute the ratio of the area of the marks to thetotal area Acr of the character surround area py
Formpula (24):

Charalter sorround area extraneous mark metfic = —2M- (24)
CF
i ;
b
o ;41 -
£
[ ] ® ‘ .
e a
|
0 ¢
. .. )‘
Bt i
§ .*.." / (] LS
o : ‘_" » ’0 \.
Key
1 mark
a  within 500 micrometers
Figure 15 — Character surround area extraneous mark
22
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5.3.9 Character surround area haze

a) Find an ROI of at least 10 mm in length along with both line edge and 2 mm width in contact with
both line edge in the character surround area (with marks excluded).

b) Measure the mean reflectance factor Ryc of the character surround area (with extraneous marks
and image elements excluded) and the reflectance factor Rpkg of the nearby background area
(outside any character surround area).

c) Compute the ratio of reflectance factor Ryc to Rpkg by Formula (25):

RHC (25)

Character sorround area haze metric =

Kdy
mark
haze
a [ within 500 micrometers

Figure 16 — Character surround area haze

6| System conformance

The purpose-of this test is to verify that the complete measuring system (hardware, softpjvare and
oferator) las'been well calibrated and that it is accurate and precise enough for the requirgments of
this document. This subclause does not describe a calibration procedure. It describes a prodedure for
verifying that suitable calibration has been achieved.

6.1 Conformance standard

The instrument system used to carry out the procedures of this document shall be tested using the
test objects and procedures specified below to assure that it is operating in conformance with the
requirements of this document.

The measuring system is calibrated suitably if it can obtain a value within acceptable tolerances of the
goal values given in 6.4 for each attribute and for each test object specified in 6.3, independent of the
orientation of the object and of its location within the field of view.

The conformance test of a measurement system is carried out at least once every six months, and the
repeat stability of a measurement system measures OECF at least 16 times and verifies the average
value and standard deviation once at least in half a year. For measuring the OECF, the central axis of the
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line and large area image parts of the system conformance test chart shall be aligned with the central
axis of the fast scan lines of a scanner as shown in the figure in B.4.2.

NOTE It is convenient to prepare a system conformance test chart composed of the test objects specified
in 6.3 and an automatic measurement tool in order to maintain conformance of the measurement system. An
example of the system conformance test chart developed by SC 28 is shown in Annex E and its layout is shown
in Annex C. An automatic measurement tool was also prepared by SC 28. An example of measurement procedure
using the tool is explained in Annex B.

6.2 Instrument

The measures of attributes in this document shall be carried out with an instrument that has a minimym
of 1 200 $pi and 8 bits per pixel (256 gray levels), with a large field of view (for example, a 1200 ¢pi
flatbed s¢anner) and a dynamic range of optical density at least 0,1 to 1,5 according to ISO 21550] A
1 200 spi|instrument has an optical sampling pitch of 21,2 micrometers in the vertical and horizontal
direction|and a sampling window of close to 21,2 micrometers x 21,2 micrometersiThe measures
described in this document assume that data has been collected on such an instrument,

Any instriiment may be used, however, as long as the conformance standard in this§ubclause can be mgt.

To achieve optimal comparison between systems, instruments should have Gimnilar characteristics (spi,
illuminatjon, spatial response and spectral response).

6.2.1 (JECF conversion

An OECF|created with the following procedures as specified in~1SO 14524 is used for measuremgnt
of image [quality attributes using the large area darkness pattern of system conformance test chart
specified[in 6.3.2.6.

a) Measjure the visual reflection density Dy of 13 patches of large area darkness pattern contained|in
ISO/IEC 24790 system conformance test chart.

b) Calcylate the visual reflectance Ry from the visual reflection density Dy:

Ryi = 10-Dvi (26)

where i is a step of gray scale.

c) Scan|gray scale with a scanner in RGB mode and calculate the average output signal Og; of thq G
chanpel of each gray scdle)step.

d) Deve|op the weighted Teast squares equation which predicts the visual reflectance Ry by the Sth
degr¢e polynomial of the average output signal Ogi.The weight is the reciprocal of the reflectancefof
each gray scalepatch.

e) In the pelynomial, when the visual reflectance Ry; becomes smaller than 0,001, set the visual
refle¢tance Ry to 0,001, and when the visual reflectance Ry; is larger than 0,933, clip the visyal

i 15} I AN alsls]
refle LAlILCT Ny LU U, JJJ.

f) Using the procedure c) to d), develop regression equations for the R and B channels.

The gray scale used for creation of an OECF should be with 12 or more steps.The minimum optical
density should be 0,1 or less and the maximum optical density should be 1,7 or more.
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6.

An MTF measured with the following procedures, as specified/in ISO 16067-1, is used for com
e scanner MTF. The scanner MTF is measured using*the slanted edge pattern of th
conformance test chart specified in 6.3.3. The slanted edges are rotated approximately

th

hdrizontal and vertical directions. MTF is measured’by the following method about the fast

slgw scan:

a)[ scan the slanted edge patch contained ifnZISO/IEC 24790 system conformance test cha
scanner in RGB mode, 8 bit/channel, 1.200 spi;

b)| compute the SFR (spatial frequengy:response) of R, G, B and luminance of four orientation

c)| compute the average of G andJuminance SFR characteristics over the frequency range |
Nyquist frequency];

d)| compute the scanner MTF using the measured system MTF characteristic and ta
characteristic:
MTFscanner = MTFsystem/MTFtarget

The target MTE'is average characteristic of typical scanners as shown in Figure 18.

T}

.2 MTF compensation

Clip to 0.933
0%
s —
E 08 L \
& 4 .
OECF Curve (Reflectance) L. / OECF Curve (Density)
3 Ed
! / T e LS 35
09 20 240 1)
\ Qutput digt 3
08 n
07 Z2s |\
g 2
506 / H . \\
=
Fos - —=r g \ —a
Zos & —« | Clip to 0.001 B1s .
F —8 = .
03 .
005 > N
. \ Fon / \
° EDOJ 05
ol /J’f > Lo / 0 [ |
64 . l.inn-,gn 192 256 2o0 Y o e 128 ) e
utpi .
¢ 0 10 20 30 40 50 Output Digit
Output digit

Figure 17 — Example of scanner OECE

e target MTF of 1 200 ppi is shown in Formula (28):

bensating
e system
5° from
scan and

rt with a

edges;
0 (DC) to

'get MTF

(27)

:

Target MTF(f) =1-0,103 039 6 f + 0,004 226 88 £ — 0,000 091 552 1 f° + 0,000 001 030 79 f

(28)

where fis spatial frequency (cycle/mm).

©
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Figure 18 — Target MTF characteristic of 1 200 spi

ure the optical reflectance factors d (x, y) within the RQI'of each attribute;
ute a two-dimensional Fourier spectrum F [d (x, y)];

ute a one-dimensional Fourier spectrum of horizontal direction and divide by the M
ensation factor;

ute a one-dimensional Fourier spectrum of vertical direction and divide by the M
ensation factor;

ute a MTF compensated image d, (%, y) using the following two-dimensional inverse Four

form in Formula (29):
-1
V) =F {F [ (o, ) [ MFF o (e ) / MTF e (S )j/)} v
t objects
m conformance procedure requires the use of several test lines and area patterns. These t¢

1all be produced as specified.

pecification for production of lines

er

9)

st

6.3.1.1

Line set 1

Line set 1 is built from the 800 dpi bitmaps in Annex A. Each test line is produced by duplicating the
corresponding bitmap at least 50 times to produce a line that is at least 30 mm long.

a) In each bitmap, “0” defines a white pixel. “1” defines a black pixel.

b) Each pixel shall be square and sharp, with an area between 700 square micrometers and 1 000
square micrometers.

c) The total area of any 3 x 3 block of adjacent pixels shall be between 7 600 square micrometers and
9 600 square micrometers.

26
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The substrate shall have an ISO brightness of at least 85 as specified in ISO 2470-1.

The colorant shall have an average density of 1,3 or higher.

N(

.B.1.2 Line set 2

ihe set 2 is built from the line width specified in Table 4, aSsuming a bitmap addressability o

{

2 3

TE For illustration only; not to be used to test conformance.

Figure 19 — Sample of line set 1 for conformance test

Any 3 x 3 block of pixels shall be square and sharp;with an area between 700 square mid
and 1 100 square micrometers.

9 600 square micrometers.
The substrate shall have an ISO brightness of at least 85 as specified in ISO 2470-1.

The colorant shall have an average’density of 1,3 or higher.

Table 4 — Specification of line set 2 (assumed as 800 dpi resolution)

Line name Pixel width Line width (um)
64 2 63,5+5
95 3 95,3+5
191 6 190,55
318 10 31755

"800 dpi.

rometers

The total area of any 9 x 9 block of adjacentpixels shall be between 7 600 square micrometers and

©
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<r mn i (e}
O (o)) (o)} i
— o
NOTE For illustration only, not to be used to test conformance.

6.3.1.3 |[Line set 3

Figure 20 — Sample of line set 2 for conformance test

Line set 3 for character surround area haze, character surround area extraneous mark and character

voi

a)

b)
‘)

d)

e)
f)

28

d is bufilt from the bitmaps specified in Figures 21 to 23, assumingabitmap addressability of 800 dEi.

A test line is produced by duplicating the corresponding bitmap at least 20 times to produce a line

that is at least 30 mm long.
In eath bitmap, “0” defines a white pixel. “1” defines ablack pixel.

Each|pixel shall be square and sharp, with an a¥ea between 700 square micrometers and 1 0p0
square micrometers.

The fotal area of any 3 x 3 block of adjacent pixels shall be between 7 600 and 9 600 squdre
micrgmeters.

The dubstrate shall have an ISO briighitness of at least 85 as specified in [SO 2470-1.

The dolorant shall have an average density of 1,3 or higher.

10001000100010011111111001000100010001
00000000000000011111111000000000000000
00000000000000011111111000000000000000
00000000000000011111111000000000000000
10001000100010011111111001000100010001
00000000000000011111111000000000000000
00000000000000011111111000000000000000
00000000000000011111111000000000000000
10001000100010011111111001000100010001
00000000000000011111111000000000000000

oanoan000000000044141111100000000000000N0
\VAVAVAVAVAVAVAVAVAVAVAVAVAVAC S S G G g G G G S VAVAVAVAVAVAVAVAVAVAVAVAVA VAV

00000000000000011111111000000000000000
10001000100010011111111001000100010001
00000000000000011111111000000000000000
00000000000000011111111000000000000000
00000000000000011111111000000000000000
10001000100010011111111001000100010001
00000000000000011111111000000000000000
00000000000000011111111000000000000000
00000000000000011111111000000000000000

Figure 21 — Bitmap for line set 3 for the conformance test of character surround area haze
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00110000000000011111111000000000000000
01111000000000011111111000000000000000
01111000000000011111111000000000000000
00110000000000011111111000011000000000
00000000000000011111111000111100000000
00000000111000011111111000111100000000
00000001111100011111111000111100000000
00000001111110011111111000001100000000
00000001111110011111111000000000000000
00000000111110011111111000000000000000
00000000011100011111111000000000111000
0000000000000001111711111000000001111100
00000000000000011111111000000011111100
00000110000000011111111000000011111100
00011110000000011111111000000011111000
00011110000000011111111000000001110000
00011110000000011111111001100000000000
00001100000000011111111011110000000000
00000000000000011111111011110000000000
00000000000000011111111001100000000000

Figure 22 — Bitmap for line set 3 for the conformance test of charactre surround drea
extraneous mark
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1111111111111111
1111111111111111
1111110000111111
1111110000111111
1111110000111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111110000011111
1111110000011111

1111110000011111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1110001111111111
1110001111111111
1110001111000111
1110001111000111
1110001111000111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
11111111111111 %2
1111111111111 ¢41
11111111111%3211
111111100019 71111
11111110001'11111
1111111000111111
1111111000111111
1111411r111111111
1121111111111111
141111111111 11
1111111111111111
1111111111111111
1111111001111111
1111110000111111
1111110000111111
1111110000111111
1111111000111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111

Figure 23 — Bitmap for line set 3 for the conformance test of character void
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Ke
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TE For illustration only; not to be used to test conformance.

.B.2 Specification for production of large im&gé

1
D&QQ‘
haze Q/Qq/

mark O\\

character void

—_
N
w

S
\
(s)\

Figure 24 — Sample of line set 3 ngnformance test
N
QO

.

Faininess,

e image patterns for the measurement of Jarge area darkness, background darkness, g
bttle, background extraneous mark and lafge area void are specified in 6.3.2.1 to 6.3.2.7. The bitmap
dressability is 2 400 dpi. xO
O
.B.2.1 Graininess pattern C)\\

a)| Generatea two-dimensio@kv&hite noise pattern (2 400 dpi 32 bit Real) with standard deyiation 12.
b)| Perform bandpass fi processing with a minimum cut-off frequency of 0,2 cycle/mm and a
maximum cutoff fr@uency of 4,0 cycle/mm to the white noise.
c)| Create unifor1®ﬁta (2 400 dpi 32 bit Real) of a level 127.
d)| Addthe i@red white noise to the uniform data.
e) Con@nto 8-bit data (2 400 dpi 8 bit) without a sign.
o
NOTE For illustration only; not to be used to test conformance.

Figure 25 — Sample of graininess pattern for conformance test
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6.3.2.2

24790:2017(E)

Mottle pattern

a) Generate a two-dimensional white noise pattern (2 400 dpi 32 bit Real) with standard deviation 12.

b) Perform low pass filter processing with a cut-off frequency of 0,6 cycle/mm to the white noise.

c) Create uniform data (2 400 dpi 32 bit Real) of a level 127.

d) Add the filtered white noise to the uniform data.

e) Convertinto 8-bit data (2 400dpi 8 bit) without a sign.

NOTE
6.3.2.3
a) Gene
covel
b) They
10 pi

O
¥
\

For illustration only; not to be used to test conformance. (S)\
Figure 26 — Sample of mottle pattern for rmance test
N\
N
Background extraneous mark pattern \(\6

Fate circular dots whose center coordinates*and radius change randomly until the ar
age of all circles becomes 2 % in an area ,4mm x 25,4 mm.

adius change between adjacent Circgﬁﬁ%odots shall be within range of 6 pixels (0,0635 mm)
kels (0,1058 mm). »\\Q

c) Adiameter of 0,1 mm or more is maintained.

NOTE

O o

Fm(lmtration only; not to be used to test conformance.

Figure 27 — Sample of background extraneous mark pattern for conformance test

6.3.2.4

Large area void pattern

a) The large area void evaluation pattern is generated by inverting the binary marks evaluation
pattern.

32
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NQOTE For illustration only; not to be used to test conformance.
Figure 28 — Sample of large area void pattern for conformance test

6.8.2.5 Background darkness pattern

a)| The background darkness evaluation pattern is a circular dot patternof 5 % area coverage at a dot
pitch of 200 line/25,4 mm.

NOTE For illustration only; not to be used totest conformance.

Figure 29 — Sample of background darkness pattern for conformance test

6.8.2.6 Large area darkness'pattern

a)[ Thelarge area darknéss evaluation pattern consists of 13 patches with specified dot area ¢overages
in percent of 100, 95,90, 80, 70, 60, 50, 40, 30, 20, 10, 5 and 0.

b)| The size of each-patch is (15 x 15) mm.

EEER

100% 95% 90% 40%

30%

80% 70% 60% 20% 10% 5% 0%

NOTE For illustration only; not to be used to test conformance.

Figure 30 — Sample of large area darkness pattern for conformance test

6.3.2.7 Banding pattern

a) Generate a pattern synthesized using following three kinds of sine waves (2 400 dpi:32 bit Real).

© ISO/IEC 2017 - All rights reserved 33


https://standardsiso.com/api/?name=af34b8c94c5b3ed6663915b5de3be1fa

ISO/IEC 24790:2017(E)

Table 5 — Specification of sine waves

Wave Spatial frequency . .
length (pixels) (cycles/mm) Amplitude Initial phase
50 1,89 16
200 0,47 16
1000 (),()9 16 0

b) Create the uniform data (2 400 dpi 32 bit Real) of a level 127.

c) Add the synthesized pattern to the uniform data. /\
N
d) Conveprtinto 8-bit data (2 400 dpi 8 bit) without a sign (19
e) Binafize using error diffusion treatment (2 400dpi 1 bit). /\QQ ’
™

<
&
o

2

\\
Figure 31 — Sample of band'61 pattern for conformance test
X

O
6.3.3 S]anted edge pattern C)\\

.

1%
©

The slantpd edge pattern is specified@\lSO 16067-1 as near-vertical and near-horizontal slanted edg

a) Generate a square pattern. @e minimum and maximum densities should nominally match the
Dmax and Dmin of the grey=scale patches.

b) Rotate approximat(@‘from horizontal and vertical directions.

Q.
&
?\

A

Figure 32 — Slanted edge pattern for MTF measurement

6.4 Goal values

The orientation of lines in the following tables follows their orientation in the conformance test chart.
The lower side of these line segments 1 to 7 corresponds to the right edge of the bitmaps defined in

Annex A.
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Table 6 — Goal values for system conformance test of line set 1

. Character Line width Raggedqess Raggedx}ess Blurriness Blurriness
Line . upper side lower side . .
darkness (micrometers) . . upper side lower side
(micrometers) (micrometers)
1 0,305 - 0,375| 128 - 148 0 - 1,5 0 - 1,5 376 - 576 37 - 57
2 0,511 - 0,621 | 257 - 277 0 - 1,5 0 - 1,5 359 - 559 | 355 - 555
3 0,673 - 0,823 | 385 - 405 0 - 1,5 0 - 1,5 355 - 555 | 353 - 553
4 0,576 - 0,706 471 - 511 37,6 - 47,6 32,2 - 42,2 1491 - 1891 | 1653 - 205,3
5 0,649 - 0,789 | 379 - 399 351 - 391 314 - 354 443 - 643 | 443 - 643
6 0,454 - 0,554 | 228 - 248 8,5 - 12,5 9,2 - 13,2 492 - 692 47, - 67
7 0,294 - 0,354 139 - 159 12,5 - 16,5 8,7 - 12,7 54,7 - 74,7 582 | - 782
Table 7 — Goal values for system conformance test of line set 2
Line Character Line width Raggedness Raggedness Blurriness Blyrriness
darkness (micrometers) upper side lower side upper side loyer side
(micrometers) (micrometers)
64 0,175 - 0,215 67 - 87 0 - 1,5 0 - 1,5 394 - 594|385 |- 585
95 0,237 | - | 0,287 98 - 118 0 - 1,5 0 - 1,5/ | 40,1 | - | 60,1 |393 |- | 593
191 0,403 | - | 0493 | 192 - 212 0 - 1,5 0 — 1,5 393 | - 1593 (386 -| 586
818 0,578 | - | 0,708 | 321 - 341 0 - 1,5 0 = 1,5 393 | - 1593 (388 -| 588

Table 8 — Goal values for system conformance test of line set 3

Attribute Ratio
Character void 0,086 - 0,098
Character surround area extraneous 0,174 0,184
mark
Character surround area)haze 0,843 - 0,859

Table 9 — Goal values for-system conformance test of large area darkness pattefn

Coverage (%) Large area darkness

0 0,062 - 0,102

5 0,119 - 0,159
10 0,177 - 0,217
20 0,314 - 0,354
30 0,447 - 0,487
40 0,601 - 0,641
50 0,749 - 0,809
60 0,921 - 0,981
79 1’00'2 1'1|:'2
80 1,276 - 1,336
90 1,452 - 1,532
95 1,561 - 1,661
100 1,718 - 1,858

© ISO/IEC 2017 - All rights reserved 35


https://standardsiso.com/api/?name=af34b8c94c5b3ed6663915b5de3be1fa

ISO/IEC 24790:2017(E)

Table 10 — Goal values for system conformance test of background darkness, mottle,

graininess and banding

Attribute Range
Background darkness 0,128 - 0,14
Mottle 2,69 - 2,89
Graininess 1,89 - 2,09
Banding 3,36 - 3,56

Table 11 — Goal values for system conformance test of large area void and background

extraneous mark

Attribute Ratio
Large area void 0,0125 - 0,0155
Background extraneous mark 0,019 - 0,021
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(normative)
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Bitmaps for conformance test lines

Tahla A1 anforlina 1
x TO

Bitm
TOoOTC 1Y% DrcHop T OIrC—x

000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110006000000
000000000011116000000000
000000000011120000000000
0000000000%1110000000000
000000000011110000000000
000000080011110000000000

TableA.2 — Bitmap for Line 2

000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000

000000001111111100000000
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000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
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Table A.3 — Bitmap for Line 3

000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000

000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000
000000111111111111000000

Table A.4 — Bitmap for Line 4

000010110111110101010000
100001011111100101011000
000001001111111100100Q060
000010111111111111000100
001110111111111116600000
000000100111111301101000
000010011111144110100000
000010101111111110001000
0000000110+1111001100000
011101410111111010011000
000£01110111111111010000
000110011111101111000110
000001101101111010110000
000010001111111100000000
000000011101111111100000
011000011011011101001110
000001101010111111100000
000101100111111111100000
000001011111111010110001
000001111111110010010000
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Table A.5 — Bitmap for Line 5

000000111111111111000000
000000011111111111110000
000000001111111111100000
000000011111111111100000
000000111111111111000000
000000111111111110000000
000001111111111110000000
000011111111111110000000
000011111111111100000000

ISO/IEC 24790:2017(E)

000011111111111100000000
000111111111111110000000
000011111111111100000000
000011111111111100000000
000001111111111110000000
000001111111111100000000
000001111111111100000000
000000111111111100000000
000000111111111110000000
000000011111111111000000
000000111111111111000000

Table A.6 — Bitmap for Line 6

000000001111111100000000
000000000111111166000000
00000000011111%100000000
0000000011111¢1000000000
0000000011x¥1111100000000
000000001¢11111000000000
000000060111111100000000
000000000111111000000000
000060001111111100000000
000000000111111100000000
000000000111111000000000
000000001111111000000000
000000001111111000000000
000000001111111000000000
000000000111111000000000
000000100111111101000000
000000000111111100000000
000000001111111100000000
000000001111111000000000
000000000111111000000000
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Table A.7 — Bitmap for Line 7

000000000001110000000000
000000000111110000000000
000000000011100000000000
000000000101111000000000
000000000011110000000000
000000000111101000000000
000000000011100000000000
000000000011110000000000
000000000001110000000000

000000000011101000000000
000000000111110000000000
000000000111110000000000
000000000011111000000000
000000000011110000000000
000000000001110000000000
000000000011111000000000
000000000011100000000000
000000000001110000000000
000000000001110000000000
000000000111101000000000
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ISO/IEC 24790:

Annex B
(informative)

How to use this document

2017(E)

B

Annex B provides a procedural outline for use of this document. The conditions thatshall
ow implementation are given in B.2. The stepwise approach required is given in B:3."The
system conformance test using the system conformance test chart and automatie’measure
veloped by SC 28 is given in B.4.

al
of]
de

B
a)

b)

1 General

2 Conditions

The page to be evaluated contains background regions, charactefimages, lines, halftone
areas of an appropriate size, shape and orientation to be spgtified and analysed accord
methodology of this document.

The image elements are distributed throughout the page in sufficient quantity and are in|
so as to allow adequate sampling for the statistics required by the task at hand. Adequate
will be determined by the image quality variations across the page and by the confids
required for the assessment.

[f line data are required for both horizontaland vertical orientations, the procedure is re
needed for correspondingly oriented edges and lines.

The scanning or imaging hardware shall have an optical resolution (addressability) d
1 200 spi and field coverage adegtiate to cover the regions of interest.

The data from the scanning or imaging hardware will be analysed in some way by ap|
software. There are threébasic ways to obtain this software:

— the end user develeps his own software in a high-level programming language such a

— the algorithiis are implemented as a supplementary application (such as a set of m

be met to
rocedure
ment tool

and solid
ng to the

locations
sampling
bnce level

peated as

f at least

propriate

S C++;

hcros) for

commereidlimage analysis software. These might be coded by the end user or obtained from a

commeércial source;

— the_end user obtains a complete application package dedicated to implementatic
document from a commercial source;

n of this

rification

= the complete application package tool which the WG 4 developed and was used in the ve

f)

g)

Mmeasurements for this document can be obtained from the website ol the Japanese
Machine and Information System Association (JBMIA).

Business

Means are available to select appropriate regions of interest, to threshold the image element and to

execute the algorithms as required by this document. Such means may be implemented in

software.

The recommended instrumentis a 1 200 spi optical resolution (addressability) flatbed scanner. Use
of a different instrument type (such as an image analyser) requires the procedure to be modified as

appropriate for the particular instrument used.

© ISO/IEC 2017 - All rights reserved
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B.3 Procedure

a)
b)
‘)
d)
e)
f)
g)

h)
i)
j)
k)

D)

m)

Establish the user’s own quality standards and sampling requirements for user’s application.

OECF calibration of the measuring system as specified in ISO 14524.

Place the sample page in the scanner as required by the instructions for use of the instrument.

Scan

the page. The resultant scan data are stored (for example, as a TIFF file).

Run the image processing software.

Open| the image file.

Selec
area,

background, image element or character surround area).

Execlite the measurement algorithm.

Retu

Retu

Sumi

'n to g) until all regions of interest on the page are evaluated.

n to c) until all pages are evaluated.

devigdtions, ranges, minima and maxima).

Repo

It the data in a suitable format.

Compare the results of the test to user’s own quality standards.

B.4 Procedure to measure the system conformance test chart

The folloy
tool whic

B4.1 T

Tool nam
the Japan
URL: http

ving are procedure to measure the ISOAEC 24790 system conformance test chart using t
h was used in the verification measugenients for this document.

pols

e is “TS24790_Tool_Ver.1.5-exe”. The tool for the system conformance test can be obtained frd
ese Business Machine and-information System Association (JBMIA) website at the followi
://iso.jbmia.or.jp/test~c.new.html.

To use th

a)

b)

“Lab}

http:

s tool you will needto install following programs;
(IEW2014 Ran-time Engine” can be downloaded from the following URL.

/wwwadi.¢com/download/labview-run-time-engine-2014/4887/en/

“MAT

LAB Compiler Runtime 2012a” can be download from the following URL.

t a region of interest to isolate the desired area to be analysed (an edge, line, halftone, soli

harize the data as required for the test at hand (for example, calculate means and standajrd

http: //WWW.IMathworKS.com/products/compiier/mcr/index-htmt

“Visual C++2010 redistributable” can be downloaded from the following URL.

http://www.microsoft.com/

B.4.2 Scan conformance chart

Scan the conformance chart, including fiducial marks, three times with a qualified scanner (see 6.2)
according to the following procedure.

Image 1: For banding measurement

42

Resolution: 600 ppi, Mode: RGB 24 bit, File format: TIFF.
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Chart position and direction.: Set up the center of the banding chart on the center of the fast scan

direction of the scanner.

Image 2: For measuring line attributes, large area attributes (except banding) and creating the 1 200 ppi

scanner MTF file.

Resolution: 1 200 ppi, Mode: RGB 24 bit, File format: TIFF.

Image 3: For creating the OECF file.

Resolution: 600 spi, Mode: RGB 24 bit, File format: TIFFE.
Chart position and direction: Set up the center of the line and large area parts on theN;/én ter of the
fast scan direction of the scanner. (19
Fast;scan I Fast scan QQ ‘
— ™
o
L 8 &
©EEE s g
] £z
._ [
ScannI:ng area| | 4
i
N\
Image 1 5\0\ Images 2 and 3
Z
s\‘(\
¥
xO
O
o
o
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Chart position and direction :
Set up the center of the line and larger area parts on the
center of the fast scan direction of the scanner.

B.4.3 Create OECF

Use “Image 3”. Resolution : 600spi, Mode : RGB 24bit, File format : TIFF. BT [ e
Double click the tool file (TS24790_Tool_Ver.1.5.exe) and the function o e B

select panel open.
1) Click “Create OECF”

button.
2) Click “OK” button.  ’

3) Click reference button and dialog box opens, and select the scanne

image fjle. s B |

4) Click reference button and dialog box opens, and select the o f [ = |
confighration file.

The configuration file is in

“data\Chart_Configuration” folder of tool folder.

File name is “Config_Conformance2014Pro_Half_Calib.txt".
5) Click “QK” button.
6) Click “OK” button.
7) Select the origin position of image.

(The drigin position is upper left corner of conformance chart.)
8) Click “OK” button.
9) Check the red cursor is in the center of the registration mark.
10) If thefcursor is not in the center of a registration mark, click and

move the cursor to the center of a registration mark.
11) Click |'OK” button.
12) Do sajme operation to other two registration marks.
13) Open|dialog box and click “Yes” button if you save OECF file,
14) Open|dialog box, select save location and file name.
15) Click ['OK” button.

Fiing Ot

P;&C" zaRLET. P
EETLAMD | OFCF Fie - 0F @
. £m EXSH
<z = 2012/04/02 15:42
BERTLRAR 03/30 10:53
T 03/30 10:38

X 03/30 10:49
FAOhy T -

50

0 2:19
03/30 10:50
2012/04/02 11:55
2 04/02 12:13

2012/04/02 12:24

PP IED et S . —
IrOEIND  (FATd7r MR - Ky th
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B.4.4 Create scanner MTF file

Create 1 200spi scanner MTF file for MTF compensation of
the character and line image quality attributes.

Use “ Image 2”.

Double click the tool file (TS24790_Tool_Ver.1.5.exe)

and the function select panel open.

1) Click “Create MTF” button.

2) Click “OK” button.

ISO/IEC 24790:2017(E)

3) Click reference button and dialog box opens, and select the
scanned image file.

4) Click reference button and dialog box opens, and select the

OECF file. (Created in last step)

Ul

of tool folder.
File name “Config_Conformance_TS24790_SFR.txt”
Click “OK” button.

(o)

~

Select the origin position of image.

Click “OK” button
Check the red cursor is in the center of a registration mark.
D) If the cursor is not in the center of a registration mark, click
and move the cursor to the center of a registration mark.

1) Click “OK” button.

D) Do same operations (9)-(11) to other two registration marks.

B) Check the slanted edge image is selected correctly.

1) Click “OK” button

b) Open panel and displayed
G-channel and luminance MTF | |

H) Click “OK” button.

/) Open dialog box and click “Yes”
button if you save MTF file.

B) Open dialog box, select saving
location and key-in file name.

D) Click “OK” button.

= O 0

[ O e e

—_

=

—_

The configuration file is in “data\Chart_Configuration” folder

(The origin position is Upper Left corner of conformance chart) l

e

Gl MR WA F-rdD) 54 AT =
+

© ISO/IEC 2017 - All rights reserved

45


https://standardsiso.com/api/?name=af34b8c94c5b3ed6663915b5de3be1fa

ISO/IEC 24790:2017(E)

B.4.5 Cutting out ROI

Use “Image 2” scanned with 1 200spi.

Double click the tool file (TS24790_Tool_Ver.1.5.exe)
and the function select panel open.

1) Click “Cut out chart” button.

2) Click “OK” button.

3) Click reference button and dialog box opens, and
select the scanned image file.
4) Click reference button and dialog box opens, and

select the configuration file.

The cdnfiguration file is in “data\Chart_Configuration”
folder of tool folder.
File ngme is
“Config_Conformance_2014Pro_Half _Calib.txt”.
5) Click “OK” button.
6) Select the origin position of image. (The origin positio
is Uppeer Left corner of conformance chart)

7) Click “QK” button.
8) Check the red cursor is in the center of the registration mark.
9) If the qursor is not in the center of a registration mark, click
and mpve the cursor to the center of a registration mark:
10) Click ['OK” button.
11) Do sajme operations (10)-(12) to other two registration

marks
12) Cut oit images are saved in the folder of scanned image.

46
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B.

B.

4.6 Measurement

4.6.1 Measuring condition

Measuring conditions for each measurement are as follows

ISO/IEC 24790:2017(E)

Attribute Scanner resolution MTFcompensation MTF file
Chraracteramnd Hie 1T200spt ON T200spr M TF
Large area 1200 spi OFF {\'\\
Mottle and graininess 1 200 spi OFF Aﬂ}’
Banding 600 spi OFF LoV

4.6.2 Character and line attributes

AW N =D

= Neles]

-

hd the function select panel open.
Click “Character & Line” button.
Click “OK” button.

ouble click the tool file (TS24790_Tool_Ver.1.5.exe)

Click “Select” for default settings.

box opens and select OECF.
Light on : MTF compensation ON.

The target MTF file is in

Click “OK” button

When you click the reference button,

dialog box opens and select Scanner MTF file.
When you click the reference button, dialog
box opens and select the target MTF file.

When you click the reference button, dialog

“data\Taget_MTF files” folder of tool foldé&o
File name is “Target_MTF_lZOO_ZOJ@hrt

Dialog box opens and select image ;-; es.

Multiple files : Shift+Clic :
D) Click “OK” button after sel€ctin

Affter measurement, di Cﬁox opens.

o
b
Y

Tt

B

Click “No” stop t
P) Key in the s

[uny

g box opens.

1) Click “Yes” savm%v

ithout saving.

511-9

At [ e - =& oo

&z N
W ST S

o

LE] L]
el TEIrdie 1
fLR g -
i
ECIRETOTE 18

= Cond_Ho01_LALI_EO%.BI

(S Con i, As arcil

= BE10050_Corttit]_L0A Dot

—— —

AT Cant WAL 1 Mokt ~Cars 8 LLATL i =] | o |
THACHRD  [TOF punm - S }

@g file name with the

Extensio
B) Click “ Iﬁ?utton.

D
v
%&

[uny

’l‘)_m
o Pt
M T2~y

= 331

2.

ARG [ Dea

ES10000MTF 1 20081
[ £5.10000 1200 0
-ap]ss 100001200 G et ks
FAT00,2400,5.6x1
ﬁﬂ\mwﬂl sk
GTXHOMTF ]'ll‘
I' gt M st
£ sa-.f
E LA Satton b
brankes
P MTF 1201
F Set L MTF 11

[ St v e 200 MTFES 201
[ St Livwe_bws 1 200 WTFbisgh et

= mau»

Fs-my- 1n_-rm-
[T St e e iégh Image 1

i e TS0 MTF OM et

Prd ROWED

[FTamrini==
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B.4.6.3 Large area attributes (Except mottle, grammess and bandlng)

Double click the tool file(TS24790_Tool_Ver.1.5.exe)

and the function select panel open.
1) Click “Large Area” button.

2) Click “OK” button.

3) Click “Default” button.

4) When you click the reference button,
dialog box opens and select OECF.

5) Light off: MTF compensation OFF.

6) Click “
7) When ypu click the reference button, dialog box
opened and select background image file of

conforgnance chart.
8) When ypu click the reference button, dialog
box opened and select 100% solid image file
of copformance chart.

9) Click “OK” button.
10) Dialog|box opens and select image files.
Mult}ple files : Shift+Click

11) Click “PK” button after selecting.

After measurement, dialog box opens.

12) Click “
Click *
13) Key in

the setting file name with

es” saving dialog box opens.
No” stop tool without saving.

the extension.
14) Click “PK” button. T

[ e ]
AN PO TR o AT IE]

B L — |

v

{RFTRAD: [ Data

ROEESEZ I
Faab7
<&

R FFatb

31 Tba-h

2 45h0-2

2 e -

] ES10000MTF 12001t

[E) £5.10000,1200 G txt

YES 100001200, G txtxls

1 F4100_2400 Gaxt
FA100,2400 et xls
QTXFS0MTF 1200 txt

() High MTF settxt

[ LA Settrg2a

] LA Settigtat
anlyzll
HexMTF 120010

(£ Set_Line MTF 1t

] Set Line Hexl 200 MTFES tet

(2] Set_Line_ Nex1200 MTF Hieh txt

[ Set Line _Nex1 200 MTFNex
(5] Set_Line Nex_High Imaes txt

TP B [Setting GTXTS0_MTF ON 1t

FrMERD:  [FATOrA M=

Feutl

L] L]
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B.4.6.4 Mottle and graininess

Measurement of mottle and graininess takes

a very long time on account of the I/0 specification
of program in this version.

Please wait for a while until finished.

Double click the tool file (TS24790_Tool_Ver.1.5.exe)
and the function select panel opens.

1) Click “Mottle/Grain” button.

2) Click “OK” button.
3p-Whemyouthck S
box opens and select OECF.

Light on : MTF compensation OFF

Click “OK” button.
Dialog box opens and select image files
Multiple files:Shift+Click.

N U1 D

7) Click “OK” button after selecting.

Alffter measurement, dialog box opens.

ISO/IEC 24790:2017(E)

8) Click “Yes” saving dialog box opens.
Click “No” stop tool without saving.
9) Key in the setting file name with the
extension. ki
. « " EHBRED: | ), estoe, 1 . s rBRgE
1P) Click “OK” button. <> & i o -
BieAT can " Conformanca_Other_ESI0000_001_LAI2 95%.1F a3z o, TF
"= Conformance_Gther__ES10000_001_LA13_100%. 5l 0300424 0., TIF
\ i "= Conformance_Cther_ ES10000_001_LA14_Hoze.uf W4 Q.. TIF
] TANS7  m Conformanca,Gther_ES10000_001_LAIS. Void tf oz fo.. TIF
r ’g -ADI'EII nance_Other__ES10000_001_LA16_Maric.tf NIE:I'WZ“ 0. Tl_F
7. =% Conformance_Cther__ES10000_001_LA17_Mottie.td 2013/04/24 §0... TIF
- TosCr 9oLl e T[T
“' R e |
%ﬁﬂ *=SFR_ES10000_1_1200ppi001.1f mys . TF .
O 5 | ¥
Pl [Gantormance Ciher_E5 10000 001 LATE Grammess =] | | o |
O [ e = ikt
- |
Ereany [ e z ~Eoo
B esommmoms 1 xnme B e et 70 DT e
“9 T €3, )0000 1700 0 ket [ S L Fie b I
Frin V0 70 e el
& 02600 ey
3047 ?ﬁ'm“”’i';‘:.
£ gk M ut 01
X [ LA Serwgd et
T PR T LA Setteg 1t
j.l-m-
E b ¥ raiine
T T~ D et L WTF 0t
) S L P 1208 MTFE 08
e ﬁ_’ [ | P 208 T gt
o
— ——— = =]
I{MOMED  [FiTaaiee =l s |
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B.4.6.5 Banding

Double click the tool file (TS24790_Tool_Ver.1.5.exe)
and the function select panel opens.

1) Click “Banding” button.

2) Click “0

K” button.

3) When you click the reference button,
dialog box opens and select OECF.

4) Light off: MTF compensation OFF.

5) Skew compensation ON. (Fixed condition)
6) Click reference button and dialog box opens,

and sele

ct the configuration file.

“«

The con
folder o
File nan|

7) ROI sizg
8) Click “Of
9) Dialog 1
Mul

10) Click “

11) Check
regist|
12) If the
mark,
aregi
13) Click “
14) Do san

frenrationfitets-in—dataChart—Configration”
tool folder.
he is “Config_Conformance_Band2.txt”.
(Fixed condition)
K” button.
ox opens and select image files.
iple files : Shift+Click

DK” button after selecting.

the red cursor is in the center of the
Fation mark

ursor is not in the center of a registration
click and move the cursor to the center of]
ktration mark

DK” button

e operation to other two registration marks

After measurement, dialog box opens

15) Click “

stop t
16) Enter
17) Click “

¥es” saving dialog box opens Click “No” r
bol without saving.

[he setting file name with the extension.

DK” button.
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| Fast scan

B.4.7 Repeatability test of scanner
B.4.7.1 Scan conformance chart
1) Turn on the power of scanner.
2) Set the conformance chart on
the scanner. (as shown in the figure right) ———»
3) Capture the chart with 600spi.
4) Continuously, capture the chart
twice with 1 200spi.

5) Turn off the power of scanner. v

110 soaia lotar oot oo oot
oo HHteeSTatetapearent-tnare T

3 times with 1 200spi.

Slow scan

B.4.7.2 Create OECFs
1) Create six OECFs using six image files according to _ A -
the procedure B.4.3 Create OECF. = k' + o
B.4.7.3 Repeatability test ‘ _' Q/C & T
Double click the tool file (TS24790_Tool_Ver.1.5.exe) » [me \\ v
. P » [ = 1
and the function select panel opens. @) >
1) Click “Repeatability” button. o)
2) Click “OK” button.

3) Click “OK” button _
Coefficient Goal(N)=2, Stdev(M)=3 are fixed values oy e
4) Dialog box opens and select OECFs 'ﬁ“‘ Qi 2
Multiple files : Shift+Click o

5) Click “OK” button =

TAaA-

MTF_BO0CE_036.6xt
OECF_9000F_002.0¢t
3ak3=5

B.4.7.4 Test result panel

1) When not passed, the lamp blinking Red and Yellow.

; T W : =
- = ‘ El

‘\\'.'
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g
i
;
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