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Foreword

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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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, those who operate electronic imaging systems ensure good image quality by controlling the
imaging proc ystem.

If it is not pogsible to control image quality by controlling the imaging process and if no test target or
reference image is available, we can rely only on direct evaluation of properties of the image itse|f.

To perform inftrinsic evaluations of image quality, consider the nature of an image that-s an output. An
image is som¢ organization of information in space. We assume that these signals'have some pyirpose
or are making some attempt at communication. Good image quality means thatthe image is legiljle (the
organization ind information can be interpreted) and that it has a pleasing appearance.

Our goals in fleveloping this document were to compile a list of image.quality attributes that|(taken
together) corfelate to human perception of print quality and to develop measurement methgds for
these attributes that can be automated and carried out on a simple system.

Legibility and appearance have several aspects:

— detail car be detected easily;

— image elegments are well isolated from the backgreund;
— the imagg has a minimum of gross defects;

— the imaging system has good geometric fidelity.

Not all these [factors can be covered by €valuation of intrinsic, quantitative image quality attrjbutes.
Many of them|have a large psychological' or cultural component that is difficult to evaluate.

A print made pith large optical reduction or one that is out of focus can still have excellent edge quality
(and be totally lacking in gross defects, banding, noise, etc.) and yet be illegible. This could| occur
primarily bed isti
processes. TH
Without a res
be known.

The purpose
correlation to
document allows a user of printed material to sort samples into several groups from excellent to bad.

The attributes and methods for their assessment are based on several assumptions:
— 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 selecting simple and (in our judgment) effective metrics,
rather than attempting to prove that our method of doing a given job will always be the most exact.

How 7 10 our components:
an image capture device, evaluation software, application-specific quality standards pnd sampling
plan. The end user may choose to develop all these parts himself or he may choose'to purchase one or

more domponents from a commercial supplier.

UOCU d DIC U OIIIPICLE EVdiUd Y% d

stood to have
among these
s for them. If

Any equipment capable of gathering data appropriate to these measurements is under
a complex instrument function. Rather than attempting to explore tHe relationship
instrument functions, the working group has defined reference images and target valug
these §arget values are achieved by an instrument, calibration will be.aeceptably good.

This i§ not an attempt to break new ground in image science. Itls)an attempt to provide|suppliers and
custorhers for copies/prints with a practical and objective way to communicate abouf basic image
quality parameters.

ISO/IEC 13660 was developed and standardized by th€ point of view described above. ISQ
currently the only available systematic image qualityrattribute measurement standard. I
ad a great influence on related industries and\image quality measurement instrum
ISO/IHC 13660 are already marketed. However, ddeé to the limited development time, it was

/IEC 13660 is
50/1EC 13660
ents based on
standardized

with many issues unresolved and therefore, ISO/IEC 13660 has not been adopted as widel
The mpin issues are listed as following:

a)

7 as expected.

th
of]
ch
inj
m
th
SP
qu

e test chart and methods for, measurement system conformance are only specified for some
character and line attributes: For large area graphic image quality attributed, neither test
arts nor methods are specified. Eight items of image quality attribute for chardcter and line
age and six items of image quality attribute for large area graphic image are defiped, and each
basuring method is specified. Of the 14 image quality attributes, the conformancg test method,
e conformance test'chart and the targeted value for measurement apparatus conformance are
ecified for only four of the character and line image quality attributes, leaving 1( of the image
ality attribufes-with no conformance specifications;
b) ysical nieasures (line width, large area voids) and psychophysical factors (darkne
C.) aresintermingled and are all defined as image quality attributes;

ph S, graininess,

et

th
at

acter and line

c)

p'godl values for measurement system conformance are available for only four char
tributes, 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.
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c¢) The fundamental resolution of the scanner for measurement was increased from 600 spi to

1 200 spi

to reduce the measurement variation.

d) 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.

e) 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 highest correlation with subjective evaluation. The measurement evaluation experiment was
conducted by five countries which includes Japan, U.S.A, China, South Korea and the Netherlands.

According to
evaluation ex

beriment, the conformance chart was revised and a measurement tool which-éan m

automatically] all the image quality attributes specified in this document was developed. An ini

of conforman
in 2012.

Experience w
a second revi
revision of t
was conductg
tolerances fo

e measurement tool. An international conformance chart)‘'measurement expe

- these goal values. This document is the result of<this collective developme

measurement experience.

the measuring method of the image quality attributes chosen in the measuj

ith the use of the published Technical Specification over the following three yearg
sion of the conformance chart, a revision of the conformance\évaluation methods

d to refine the conformance chart goal values and to establish realistic measuf

ement
pasure
[ial set

Ce chart goal values were defined using those tools, and ISO/IEC TS 24790 was published

led to
and a
riment
ement
nt and

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

1 Scope

This > methods and
analytjcal procedures to describe the quality of output images from hardcopy devices.\Ijhis document
is applliicable to human-readable monochrome documents produced from printers and copiers.

The aftributes, methods and procedures rely on measurable properties of printed text and graphic
images. Special targets or reference images are not required, but image elements are useful for adequate
measurements only if they meet some minimal requirements, e.g. on siz¢ or number |present. This
docunjent is not applicable to images on media other than hardcopy (e.g. images on a visyal display) or
to imapes that are intended to be machine readable only (e.g. bar codes).

2 Normative references

The following documents are referred to in the text in~stich a way that some or all of|their content
constifutes requirements of this document. For dated réferences, only the edition citefl applies. For
undatgd references, the latest edition of the referenced document (including any amendnjents) applies.

ISO 2470-1, Paper, board and pulps — Measurement of diffuse blue reflectance factor — Part 1: Indoor
daylight conditions (ISO brightness)

[SO 14524, Photography — Electronic stitl’picture cameras — Methods for measuring dpto-electronic
convergion functions (OECFs)

ISO 21550, Photography — Electreonic scanners for photographic images — Dynamic range measurements

ISO 14067-1, Photography — ‘Spatial resolution measurements of electronic scanners for| photographic
image§ — Part 1: Scanners for reflective media

3 Terms and definitions

For th¢ purpaoses of this document, the following terms and definitions apply.

ISO and [E€Cmaintain terminological databases for use in standardization at the following addresses:

— IE

S

— ISO 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
cannot be resolved as individual marks

© ISO/IEC 2017 - All rights reserved 1
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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 at
a viewing distance of 25 cm to 40 cm with the unaided eye

3.4
banding

appearance of

3.5
blurriness

one dimensional bands within an area that should be homogeneous

appearance of being hazy or indistinct in outline, a noticeable transition of darkness from line element

to backgroun

3.6
boundary

contour by rej

3.7
character da
appearance o

3.8
character su
region runs
500 microme

3.9
character su
colourant par

are visible, by

3.10
character su
colourant par

visible at a vig

3.11
character vo
appearance o

other glyph in

3.12

edge threshg
level in the r¢

reflectance fa
(Rmax - Rmin)-

3.13
graininess

[l substrate whose intended transition width 1s zero (1.e. 1deally sharp)

[lectance threshold (3.35)

rkness
f blackness of a line or character image

fround area
from the outer edge of the character image ,or “other image element (3.1
res

rround area haze
ticles or agglomerations of colourant particles within a character surround area (3.
t not resolvable as distinct marks

rround area extraneous mark
ticle or agglomeration of colgurant particles within a character surround area (3.8)
wing distance of 25 cm t040 cm with the unaided eye as a distinct mark

d
Fhomogeneity of darkness within the boundary (3.6) of a line segment, character in
hage

1d
flectance gradient profile of an edge that is at 40 % of the transition from the mi
Ct07/(Rmin) (3.33) to the maximum reflectance factor (Rmax) (3.31) as: R40 = Rmin 1

b) out

B) that

thatis

age or

nimum
40 %

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)

© 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
factor (Rmax) (3.31) as: R10 = Rmin + 10 % (Rmax — Rmin)-

3.18
large area darkness
appearance 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,size of 12, mm in both
dimenfions

Note 1 o entry: Equivalent to 600 pixels when sampling resolution is 1 200 spi.

3.20
large area void
visible hole or gap within a solid image area (3.15) that is large enough to be individually |distinguished
at a viegwing distance of 25 cm to 40 cm

3.21
line image
line atfleast 1 mm long

3.22
line image density
average optical density (3.27) within theRy5 boundary (3.6)

Note 1 ko entry: The average optical density should be converted from average reflectance factor.

3.23
line wiidth
average stroke width, where the stroke width is measured from edge to edge along a linejnormal to the
center|line of the image'element (3.16)

3.24
metri¢
measulre of image quality attribute

3.25

monochrome imagp

image 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 3
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3.28

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
appearance of geometric distortion of an edge from its ideal position

Note 1 to entry: An ideal edge should be absolutely straight along the length of the line.

Note 2 to entryrATagged edgeappears rougirorwavy rattrer-thamrsmootirorstraight:

3.30
reflectance factor
ratio of the r¢flected flux as measured to the reflected flux under the same geometrical and spectral
conditions foif an ideal 100 % diffuse reflecting surface

3.31
maximum reflectance factor

Rmax
highest reflectance factor (3.30) measured by a slit aperture in the baékground area (3.1), typidally of

the substrate

3.32
region of inte¢rest
ROI
area (inside defined boundaries) that the user wants to analyse

Note 1 to entry} ROI for character and line image attribute ineludes image element (3.16) and background ar¢a (3.1).
Note 2 to entry: ROI for large area graphic image attribute is within image area (3.15).

Note 3 to entry: The difference between ROI for.character and line image (3.21) and large area graphic ifnage is
shown in Annek D.

3.33
minimum reflectance factor
Rmin
lowest reflectlance factor (3.30) measured by a slit aperture in the image element (3.16), typidally of
the image

3.34
spots per ingh
spi
spots per 25,4 1hif

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)-

4 © ISO/IEC 2017 - All rights reserved
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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 operator, lot
identifications, etc.

4.1.2 Instrument system

The rj‘}_)ort shall include a description of the instrument system used, noting any of Clauge 5, attribute
measurement specifications that are emulated or deviated from in any way.

4.1.3 | Conformance

Report the results of the conformance tests, Instrument, specs, Instrument @ECF, Instrument dynamic
range,| Large area attributes: (7) large area darkness, background-darkness, grainjness, mottle,
background extraneous mark, large area void, banding, Character afid.line attributes: ([7) line width,
charadter darkness, blurriness, raggedness, character void, character suround area extrjaneous mark,
charadter surround area haze (see Clause 6 and Annex B).

4.1.4 | Sampling scheme

The rgport shall include a complete description of thésampling scheme (4.3) used to select the pages
and injages.

4.1.5 | Results

For earh attribute, the report shall include the number of samples per page and the mgan, standard
deviatjon and range of the results for eaeh page and for the entire lot.

© ISO/IEC 2017 - All rights reserved 5
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Table 1 — Sample report of an evaluation

ORIGINATOR

Test Description

XYZ Printing Company
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
Instrument OECF compensation software
Instrument dynamic range measurement

ISO 24790 ANALYZER by ABC Inc.
Auto OECF by ABC Inc.
Auto DR by ABC Inc.

software
CONFORMANCE TESTS within the tolerance
Density Meagurements within the tolerance
Spatial Measprements within the tolerance
Line Attribufes Measurements within the tolerance
Graininess & Mottle Measurements .
Random Sampling
SAMPLING SCHEME

LARGE AREA I
large area da

MAGE QUALITY ATTRIBUTES
rkness

# of samples/page Medqn Std
# of samples/page Medn Std

background darkness
graininess
mottle

background gxtraneous mark
large area vojd
banding

CHARACTER AND LINE IMAGE QUALITY ATTRIBUTES
line width
character dafkness
blurriness
raggedness
character void
character sutfround area extraneous mark
character sufround area haze

4.2 Sampling of pages

The pages chqgsen shall be takenfrom a homogeneous lot. They shall all (as far as can be determirjed) be
on the same spbstrate, produced’'with the same process and be of the same age.

The number df pages to be&isampled depends on the user’s optimal balance between risk and cost pnd on
the uniformitly of the process that produced the lot.

Any sampling schémie selected shall allow for the screening of pages with defects beyond the s¢ope of
this documenf (steh as physical damage to pages) and pages with defects which would be unaccgptable
to practically

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) For each attribute, establish decision rules for selecting regions.

EXAMPLE 1 “Select the 10 regions with the highest apparent mottle.”

EXAMPLE 2

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

c) Evaluate the attribute within each region selected.

4.3.2.?_S,p_p(‘ifiratinn of Qampling scheme

If this
a) al

b) lo

4.3.3

4.3.3.1

In ran
repres

4.3.3.2
a) Ca

b) Se
thi

c)
d)
e)
4.3.3.1
If this
a) di

“Find the three lightest character images. Find the three darkest character images.”

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

Cation of each region evaluated, for each attribute.
Random sampling

General

Hom sampling, features are taken from a portion of the page that has been selec
ent the whole page.

Procedure

ver the page with a grid of uniform rectangular cells.

e same chance of being selected as\any other).

Evaluate the attribute#ithin the cell.

Sample cells untilkthe desired accuracy is obtained.

Specification of sampling scheme
sampling-method is used, the report shall include the following:

mengsions of the grid cells;

b) m

pthad of placing orid on page:
] 55 PAg

ted blindly to

lect a cell at random (using any randoem or pseudorandom method that ensures that each cell has

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

1y
2)

location of origin;

orientation of axes;

c) decision rule for deciding if attribute is applicable to cell;

d) any other decision rules used;

e) decision rule for deciding when to stop sampling;

f) method of randomization in selection of grid cells;

© ISO/IEC 2017 - All rights reserved
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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 the page into the cells and measure each attribute (if present) in each cell.

4.3.4.2 Spefification of sampling scheme
If this sampling method is selected, the report shall include the following:
a) dimensiohs of the grid cells;
b) method of placing grid on page:
1) locat]on of origin;
2) orienftation axes;
c) decision fule for deciding if attribute is applicable to cell;

d) any otherdecision rules used.

5 Attributes and their measures

5.1 Schemp of attributes
The table belpw gives an overview of the ithage quality attributes. They have been divided info two

groups. The aftributes in each group gengrally require similar assumptions and have similar or related
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
graininess 5.2.5
100 0] (=TSP 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......cooininii 5.3.3

character darkness......ccccceeeennee. 5.3.4
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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

arge area oranhicimacge gualitv attributes
5 5 o = g | o4

5.2.1

General

This syibclause contains measuring procedures for attributes characterizing aréas’larger
and w

All me
and Anpnex B.

5.2.2

In ord
averaging the data measured in the area selected by the)user as background area and
reflectlance factor (Rpip) is determined by averaging thé data measured in the area select

as ima|

5.2.3

a)

b)
‘)

Fi
in

M

th minimum dimension of 12,7 mm (equivalent to 600 pixels when resolution is 1 ?

hsurements described in this subclause shall be made under the conditions prescrib

Large area Ryax and Ryin

br to determine the inner boundary, the maximum’ reflectance factor (Rmax) is d

e area. Then, from Ry ax and Ryin, R10 is computed and the inner boundary edge ig

Large area darkness

d a region of interest (ROI) with aminimum dimension of 12,7 mm contained whd
her boundary (R1¢) of an image element.

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

Cdmpute the average optieal density of the ROI as the large area darkness using Fof
average optical densit§should be converted from the average reflectance factor.

La

rgearea darkness metric = log

han 161 mm?2
00 spi).

ed in Clause 6

etermined by
the minimum
bd by the user
determined.

lly within the

mula (1). The

e8]
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Key
a smallest di

5.2.4 Backg{

mension =212,7 mm

pround darkness

a) Find an ROI of a minimum dimension of 12,7 mm in the background area (withumarks exclu

least 500
b) Measure

c¢) Compute
average o

Backgroun

Key

micrometres away from the outer boundary of any image element.
the optical reflectance factor Y (x, y) wholly within the ROI.

the average optical density of the ROI as background darkriess using Formula (’
ptical density should be converted from the average reflectance factor.

1
LS Syixy)

d darkness metric = log

nxm
y X

ROI

led) at

). The

(2)

a  atleast50

um away

10

Figure 2 — Background darkness
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Graininess

5.2.5.1 Sampling for the graininess measurement

1 2

\ 0,635°

L
1
T | Z_
| [
— ! oo 1237
. i '
| o
0 g o :
12,1
Key
1  wdvelet-processed ROI
2 cr¢pped ROI
a  30|pixels at 1 200 spi
b 3 $00 measurements
Figure 3 — ROI divided into tilesyajtile (with dimensions)
Find ah ROI of a minimum dimension of at least 12,7 mm (600 pixels at 1 200 spi), con
within the area. Apply the wavelet filtering té’this ROI. Remove margins 0,635 mm
1 200 [spi) from each side of the wavelet-proeessed ROI to get a cropped ROI, as show
Divide| the cropped ROI into at least 81 (9;%"9) uniform, non-overlapping square tiles. T
width pf each tile is at least 1,27 mm (6Q'pixels at 1 200 spi).
Within each tile, make 3 600 (60 x 60) pixels evenly-spaced, non-overlapping mea
reflectlance.
NOTE Fora 1200 spi detector system, the cropped ROI corresponds to a region of 291 600 (54
divided into 81 (9 x 9) tilesof\3 600 (60 x 60) pixels each.
5.2.5.2 Graininess measurement
a) Fipd an ROI“of a minimum dimension of at least 12,7 mm contained wholly wit
bdundagry:of an image element.
b) Meastre the optical reflectance factor R (x, y), G (x, ¥) and B (x, y) of 360 000 (600
ud : Hter . b _ ’ _
within the ROI.

fained wholly
(30 pixels at

h in Figure 3.
he height and

surements of

0 x 540) pixels

hin the inner

x 600) pixels,
ping elements

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

(3

d) Apply the wavelet transform (Daubechies wavelets of order 16) to the 600 x 600 pixels ROI. Set the
number of wavelet levels n = 6.

e) 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

Scale level Frequency band (cy/mm)
5 23,6220 to 11,8110
4 11,8110 to 5,9055 ngh frequencies
3 5,9055 to 2,9526 to be removed
2 2,9526 to 1,4763
T T#+763106;7582 Frequencies for
0,7382 t0 0,3691 graininess

Apply the
Crop the

Divide th
with at le
least 1,27

Compute
total of 6

1
60 x 60

vi,j

Compute
Formula

inverse wavelet transform to get the filtered image Y (x, ).
iltered image, removing 0,635 mm (30 pixels) from each side (as shown\in Figure 3

b cropped image into non-overlapped tiles of uniform size. There(shall be at least §
ast nine tiles vertically and at least nine tiles horizontally. Theafea of each tile sha
mm x 1,27 mm (60 x 60 pixels each).

the reflectance variance vjj of each tile of i-th row and j<h*column [Formula (4) ass
) x 60 = 3 600 pixels per tile]:

60 60 o
__12 Z[Yi.j(x’y)_yi,i}

x=1 y=1

the graininess metric as the square . root of the average of all tiles’ varianceg
(5) [Formula (5) assumes a total ©of"9 x 9 = 81 tiles, obtained after crop

600 x 600 wavelet-processed image into a 540,% 540 image]:

Graininess|

metric =

).
1 tiles,
|1 be at

mes a

(4)

using
ping a

(5)

Figure 4 — Graininess
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5.2.6 Mottle

5.2.6.1 Sampling for the mottle measurement

Key

TN N R

Find a
within
from ¢
croppé
tile is 4

Withir
densit

NOTE
pixels ¢

5.2.6.2

a)

b)

f)

1 2

127

25/

w4
c
60
14

-

Fi
bd

M

25,4
2,54

12%

25,4

velet-processed ROI
pped ROI

pixels at 1 200 spi.
400 measurements.

Figure 5 — ROI divided into tilesyajtile (with dimensions)

the area. Apply the wavelet filtering to this’'ROI. Remove margins 1,27 mm (60 pixel
ach side of the wavelet-processed ROI'to get a cropped ROI, as shown in Figure
d ROl into atleast 81 (9 x 9) uniform;ynon-overlapping square tiles. The height and
it least 2,54 mm (120 pixels at 1 2007spi).

each tile, make 14 400 (120™x 120 pixels) evenly spaced, non-overlapping med
.

For a 1200 spi detector system, the cropped ROI corresponds to a region of 1 166 400
livided into 81 (9 x 9)-tiles of 14 400 (120 x 120) pixels each.

Mottle measurement

nd an RO[“of a minimum dimension of at least 25,4 mm contained wholly wit
undagryof an image element.

us

within the ROI.

h ROI of a minimum dimension of at least 25;4 mm (1 200 pixels at 1 200 spi), contained wholly

sat 1200 spi)
5. Divide the

width of each

surements of

(1080 x 1080)

hin the inner

1 200) pixels,

basGre the optical reflectance factor R (x,y), G (x, ¥) and B (x, y) of 14 400 (1 200 x

’ )

ping elements

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

¥

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

(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)

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

Scale level Frequency Band (cy/mm)

8 23,6220 to 11,8110

7 11,8110 to 59055 (\

6 59055 to 2,9526 High frequencies to be q/Q

5 2,9526 to 1,4763 removed -

4 1,4763 to 0,7382 /\q

3 0,7382 to 0,3691 _ b‘

2 0,3691 to 0,1846

1 0,1846 to 0,0923 Frequenc@%&r mottle

0 0,0923 to 0,0461 W
Compute the reflectance variance vj; of each tile of i-th row Qc{}hh column [Formula (7) ag§sumes
atotal of 120 x 120 = 14 400 pixels per tile]: QQ

120 120 2 \

e 3 S W (k)7 N )

x=1 y=1 @

Compute [the mottle metric as the square ro%& the average of all tiles’ variances [Formjla (8)
assumes § total of 9 x 9 = 81 tiles, obtained 6\@ croppinga 1 200 x 1 200 wavelet-processed/image
intoa 1 0B0 x 1 080 image]:

9
1
Mottle metric=\] 2

(8)

Figure 6 — Mottle

5.2.7 Background extraneous mark

a)

b)

14

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.

Background extraneous mark metric =

Apy
Area of the ROI

Key
1 mj

5.2.8

a) Fihd an ROI of at least 161 mm?2 and agginimum dimension of 12,7 mm contained whq

rks
east 500 um away

Figure 7 — Backgroundextraneous mark

Large area void

(9)

lly within the

inper boundary of any large area graphic image element within a nominally solid imajge area.

b) Cd
re

pi
m
d) Re

as
th

mpute the edge threshold\(R40) using the maximum reflectance factor, Rmax,
flectance factor, Ryin.

mpute the total area Ay (in square micrometers) of all large area voids consisting
kels (in one or mete-of eight directions) with reflectance value above R4¢ that to
nimum size of 7 850 um2, which is the size of a 100 micrometer diameter circle.

port the results as a list of all large area voids and their areas along with the arez
a summary. For a summary, report the total area of all the large area voids divided
e ROl -assshown in Formula (10):

nd minimum

of connected
bether have a

of the ROI or
by the area of

La

©1S0/1

il Py \%
5': dlI'Cad VUIU ITIICLUIC —

Area of the ROI
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5.2.9 Band

a) Find ano
wholly w

b) Measure
using red|

c) Calculate
However,

d) Convertt

Y (x) =0,
e) Calculate
L (x)=11

f) Calculate

L’(x) =FR
where Q (f) is
Q(f) =0

Figure 8 — Large area void
ing

thin the inner boundary edge of an image element.

the optical reflectance factors R (x), G (x) and B (x) within the ROFat a minimum of §
green and blue filters, such that R, G and B represent RGB-celor.

one-dimensional reflectance profiles R (x), G (x) and B/x) by averaging in the y-dir
inclination of a picture should be 0,2° or less.

he three reflectance profiles to a single CIE Y (x)\profile, using Formula (11):

12 6R (x)+0,715 2G(x) +0,072 2B(x)

an L* profile by converting Y (x) into-E*(x).

6[Y(x)]1/3 ~16 v:(%) > 0,008 856

a modulated profile, L'(¥), by applying a band pass filter to L*(x) as in Formula (13)
T! {Q(f)FFT[L* (x)]}

a modulation function given by Formula (14):

17 + 0,20 tan [1733 log(f /0, 074)]

minally uniform ROI of at least 150 mm (x-direction) by 100 mm (y-direction), contained

00 dpi

pction.

(11)

(12)

(13)

(14)

where fis frequen

g) Separate the L'(x) profile into three frequency channel profiles D1, D7 and D3, using three Gaussian

convoluti

G, (x) =e

on kernels as in Formulae (15) and (16):

2
(x/w1) with w; =50 mm,w, =5 mm,w; =0,5mm

D, (x) =G, (X) * L'(x)

Dy (x) = Gy (x) #L'(x) = Gy (x) #L'(x)

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

(15)

(16)

FFT artifacts). Then, for each of the three profiles D1, Dz and D3, find local extrema {Ski }Nkl 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”:

N
S
M= —- with§ =68 +1 (17)
_iapt
where|p = 2. (\
Q

k) THhe banding metric is calculated using Formula (18): Qq/

Banding metric = 3,66\/ﬁ b/‘\q (18)

2
\O\\ﬁgure 9 — Banding
O
. AN . .
5.3 Character and line ll@e quality attributes

5.3.1 | General O®

This s@ibclause co@ns measuring procedures for attributes applicable to character imajges (and their

near vjcinity).
o3

These pttri s also apply to lines at least 1 mm long. In this case, the interior of the line|is taken to be
the inter'Q/ f the line that falls within the ROL
AN

NOTE Blurriness, raggedness and extraneous colourant in the character surround area are caused by
similar processes and their effects are often confounded. This document does not attempt to completely 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

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 minimum
reflectance factor Ryiy within ROL

Compute [the distance from the right edge position to the left edge position along a line'normal to
the centre¢ line of the image element.

Compute [the average distance using Formula (19) by carrying out data sampling ateéqual infervals
within the ROI:

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

stroke widith
edge threshold R4g
line width

Figure 10 — Line width

5.3.4 Character darkness

a)

b)

d)

18

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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aracter darkness metric = LID X LW

where LW is the line width specified in 5.3.3.

computed area greater than the area (7 850 pm2) of a 100 micrometer diameter cirg

(20)

pe

;5 boundary

Figure 11 — Charaeter darkness

Blurriness

hd an ROI that includes lines at leastI mm long and background, and any particles

e time of measurement. The reeommended width of the ROI is no less than (line y
e height no less than 5 mm.

mpute the Ry and Rig/boundary threshold using maximum reflectance fact
nimum reflectance factor, Rypin within ROI.

mpute the distance between R7g and Rip boundary of each scan and comput
stance (DIS70\w 10) of two or more scans. If the line is broken off inside the RO], sel
[ as measurement is impossible.

mpute-the Rys boundary threshold using the maximum reflectance factor, R
nimum reflectance factor, Riin, within the ROI.

which have a
le removed at
idth) +2 mm,

DI, Rmax, and

b the average
pct a different

max, and the

Compute the line image density (LIDJ by averaging the density within the Ry5 boundary. The
average optical density should be converted from the average reflectance factor. The Ry5 boundary

Key
1 ed
2 Ry
5.3.5
a) Fi
th
th
b) Cd
m
c) Ca
di
R(
d) Ca
m
e)
is
f)

determined based on the Ryax and Ry iy defined in b).

Compute the average blurriness by using Formula (21):

Blurriness metric = DIS,, ;, / VLID
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Key
1
2

region bet

5.3.6 Ragg

veen boundary edges

image seginent

Figure 12 — Blurriness

pdness

a) Find an ROI that includes lines at least 1 mm long and backgtound, and any particles which

computed
the time
the heigh

b) Compute
reflectan

c¢) Compute
boundary

d) Compute

Raggednes

NOTE The)

| area greater than the area (7 850 um?2) of a 100’ iicrometer diameter circle remg
bf measurement. The recommended width ofthe ROI is no less than (line width) 4
L no less than 5 mm.

Ce factor, Rpyin, within ROL.

the standard deviation of the residuals from a straight line fitted to the edge thr
(calculated perpendicular to the fitted straight line).

the average of right andteft side standard deviations using Formula (22):

N 1
S metric = — — )
13 65

j=t
raggednessjevaluation is optimized for use with edges containing aperiodic noise.

k
Z(residuals from a line)2

i=1

have a
ved at
2 mm,

the edge threshold R4¢ using the maximum reflectance factor, Ryax, and the mipimum

eshold

(22)

20
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Key
1 fit
2 re
5.3.7
a) Fi
an
di
b) Ca
m
c) Tr

ed line
iduals

Figure 13 — Raggedness

Character void

hmeter circle is removed at the time of measurement

nimum reflectance factor, Riin, within the ROI.

hnsform the image into binary data using the R;5 boundary value as the thresh

snpall scattering (noise), it will be remoyed, and I-1 is created.

d) Al
e) Ca
f) Cy

to

g) Cd
h) Cd

Ch|

| the holes within I-1 are filled and the image -2 is created.
mpute the exclusive OR (XOR) of I-1 and I-2, and I-3 is created.

eate the image I-4 by eliminating part of character design holes in the image I-3 an
fal area A4 of the pertion which remained.

mpute the OR image of I-1 and I-4 and I-5 is created, and compute the image area A

mpute thératio of the area A4 to the area As using Formula (23):

. . A4
practer void metric = —

As

nd an ROI that includes line segment, character image et other glyph image and ba¢kground, and
y particles which have a computed area greater thdn the area (7 850 um2) of a 100 micrometer

mpute the Rps boundary threshold using tlie maximum reflectance factor, Rmax, and the

pld. If there is

1l compute the

- of I-5.

(23)
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5.3.8 Chars

a)

b)

Key
1

a

22

(1-3) (1-4)

Find an R
both line

Compute
the minin

Compute
be any sh
diameter

Compute
Formula

Character

HFigure 14 — Character void and transformed images (original, I-1 to I-5)

icter surround area extraneous mark

OI of at least 10 mm in length along with both line edge and 0,5dmm width in conta
edge within a character surround area.

the edge threshold R4¢ using the maximum reflectance ‘factor, Ryax, within the R
hum reflectance factor, Ry ip, within the image area.

the area Agm (in square micrometres) within the‘edge threshold of each mark whi
hpe, but must have a computed area greater than'the area (7 850 um2) of a 100 micr
circle.

the ratio of the area of the marks to thetotal area Acr of the character surround 3

[24):

A
borround area extraneous mark metric = —-

,,
; 1LJ
gy ol
4

't with

Ol and

ch can
meter

rea by

(24)

mark

within 500 micrometers

Figure 15 — Character surround area extraneous mark
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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):

R
Character sorround area haze metric = — ¢ (25)

RBKG

Key
mark
hage

a  within 500 micrometers

Figure 16 — Character surround area haze

6 System conformance

The plirpose-of-this test is to verify that the complete measuring system (hardware, |software and
operatjor) hias been well calibrated and that it is accurate and precise enough for the refuirements of
this dgcaument. This subclause does not describe a calibration procedure. It describes a procedure for
verify i i i i

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 minimum
of 1 200 spi ir:d 8 bits per pixel (256 gray levels), with a large field of view (for example, a 1 300 spi
flatbed scan 550. A

1 200 spi inst
direction and
described in 4

Any instrume

To achieve op
illumination,

6.2.1 OECF
An OECF cres
of image qua
specified in 6,

a) Measure
ISO/IEC 2

b) Calculate
Rvi = 10_D

where i isas

r) and a dynamic range of optical density at least 0,1 to 1,5 according to ISO.21
rument has an optical sampling pitch of 21,2 micrometers in the vertical and-hor

a sampling window of close to 21,2 micrometers x 21,2 micrometers_“The me
his document assume that data has been collected on such an instrument.

fimal comparison between systems, instruments should havesimilar characteristi
bpatial response and spectral response).

conversion

ited with the following procedures as specified\in) [SO 14524 is used for measuf
ity attributes using the large area darkness pdattern of system conformance tes

Lhe visual reflection density Dy of 13 patches of large area darkness pattern conta
4790 system conformance test chart.

the visual reflectance Ry from the\wvisual reflection density Dy:

vi

tep of gray scale.

<)

Scan gray
channel
d) Develop
degree p¢
each gray

 scale with a scdnner in RGB mode and calculate the average output signal Og;j 0

c]f each gray scale step.

lynomial.of the average output signal Ogi.The weight is the reciprocal of the reflect
scale patch.

zontal
hsures

ht may be used, however, as long as the conformance standard in this subclause can lpe met.

Cs (spi,

ement
chart

ned in

(26)

[ the G

he weighted-least squares equation which predicts the visual reflectance Ryi by the 5th

hince of

lynomial, when the visual reflectance Ry; becomes smaller than 0,001, set the

In the p

visual

reflectance Ryi to 0,001, and when the visual reflectance Ry; is larger than 0,933, clip the visual
reflectance Ry to 0,933.

f) Usingthe

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.

24
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Clip to 0.933
g 09 //_"r
§° v .
OECF Curve (Reflectance) L OECF Curve (Density)
1 £ _/“ 35
o0s / /. Osﬂf\?‘ 240 %0
\ 4 Output digt 3
08 /K/ n
0.7 £125
o i\
/ 52
g 05 7 —R E \ —R
Tos / — | Clip to 0,001 g1s .
g —8B = \‘~. -
03 y 'E . R .
02 : 005 ; \\
¥ — I = =
o /J’f f;wz / 0 —
\/ & out I::D_gn e 8 S oo —y 0 64 128 192 256
" % 0 2 w w0 s Output Digit
Output it
Figure 17 — Example of scanner OECF
6.2.2 | MTF compensation
An MT|F measured with the following procedures, as specifiedin ISO 16067-1, is used for fompensating

the s

conformance test chart specified in 6.3.3. The slanfed edges are rotated approxim
horizontal and vertical directions. MTF is measured by the following method about the
slow s

a)

schn the slanted edge patch contained in>[SO/IEC 24790 system conformance test
schnner in RGB mode, 8 bit/channel, 1 200 spi;

danner MTF. The scanner MTF is measured using the slanted edge pattern d

Can:

f the system
itely 5° from
fast scan and

chart with a

b) CZ[:pute the SFR (spatial frequency response) of R, G, B and luminance of four orientdtion edges;

c) compute the average of G and‘luminance SFR characteristics over the frequency range [0 (DC) to
Nyquist frequency];

d) compute the scanner"MTF using the measured system MTF characteristic and target MTF
chiaracteristic:
MTFscanner = MTFsystem/MTFtarget (27)

The tafget MTFis average characteristic of typical scanners as shown in Figure 18.
The tapget MTF of 1 200 ppi is shown in Formula (28):

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

where fis spatial frequency (cycle/mm).

© ISO
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0,9
\

0,3 \\
0,2 TN
\‘
0’1 \‘-"\_—_
0 . . \

0 2 4 6 8 10 12 14 16 18 20 22 24

Figure 18 — Target MTF characteristic of 1 200 spi

e) measure fhe optical reflectance factors d (x, y) within the ROLof each attribute;
f) compute p two-dimensional Fourier spectrum F [d (x, y)];

g) compute [a one-dimensional Fourier spectrum of herizontal direction and divide by thgp MTF
compensjtion factor;

h) compute [a one-dimensional Fourier spectrum of vertical direction and divide by th¢ MTF
compensdtion factor;

i) compute p MTF compensated image d. (%, y) using the following two-dimensional inverse Hourier
transform in Formula (29):

d.(xy)=F {F [ (o6, 0) [ MTE oy (o f7) / MTF e (S )j/)} (29)

6.3 Test ohjects

The system clttnformance procedure requires the use of several test lines and area patterns. Thelse test
objects shall he preduiced as specified.

6.3.1 Specifieationforpreductionoflifbes——m7m8—————————————————

6.3.1.1 Lineset1l

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

NOTE

6.3.1.7

Line s¢

a) Any 3 x 3 block of pixels shall be square and sharg)with an area between 700 squarsg
d 1 100 square micrometers.

an

b) TH
9

c) T}
d) TH

Line set 2

b00 square micrometers.

2 3

5 6 7

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

Figure 19 — Sample of line set 1 for conformadnce test

e total area of any 9 x 9 block of adjacent pixels shall be between 7 600 square mic

e substrate shall have an SO brightiiess of at least 85 as specified in ISO 2470-1.

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

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

t 2 is built from the line width specified in Table 4, assuming a bitmap addressability of 800 dpi.

micrometers

rometers and

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

© ISO/IEC 2017 - All rights reserved
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64
95
191
318

NOTE For

6.3.1.3 Lin

Line set 3 for
void is built fn

a) Atestlin
thatis at

illustration only, not to be used to test conformance.

Figure 20 — Sample of line set 2 for conformance test

p set 3

character surround area haze, character surround areasextraneous mark and chad
om the bitmaps specified in Figures 21 to 23, assuming-abitmap addressability of 8

 is produced by duplicating the corresponding bitmap at least 20 times to producq
east 30 mm long.

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

c) Each pixsg
square m

d) The total
micrometf

e) The substf
f) The colon

| shall be square and sharp, with an area between 700 square micrometers and
jcrometers.

area of any 3 x 3 block of adjacent pixels shall be between 7 600 and 9 600
ers.

rate shall have an ISO hrightness of at least 85 as specified in ISO 2470-1.

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

10001000100010011111111001000100010001
00000000000000011111111000000000000000
(000000000000000011111111000000000000000
00000000000000011111111000000000000000
10001000100010011111111001000100010001
00000000000000011111111000000000000000
00000000000000011111111000000000000000
00000000000000011111111000000000000000

racter
DO dpi.

b a line

1000

square

PRV oWl I WaWall I WaWall e Watl B B2 RS B B B B B e Wa ¥ Ba WaWa S B WaWatl I WaWatl ]

ITUUUIUUUIUUUIUUILIII1II1II1111UUVUIUUUVUIUUUIUUUL

00000000000000011111111000000000000000
00000000000000011111111000000000000000
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
00000000000000011111111000000001111100
00000000000000011111111000000011111100
00000110000000011111111000000011111100
00011110000000011111111000000011111000
00011110000000011111111000000001110000
00011110000000011111111001100000000000
00001100000000011111111011110000000000
00000000000000011111111011110000000000
00000000000000011111111001100000000000

Higure 22 — Bitmap for line set 3 for the conformance test of charactre surround area
extraneous mark
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1111111111111111
1111111111111111
1111110000111111
1111110000111111
1111110000111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111110000011111
1111110000011111
1111110000011111
1111111111111 111

1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1111111111111111
1110001111111111
1110001111111111
1110001111000111
1110001111000111
1110001111000111
1111111111111111
1111111111111111
1111111111111111
1111111111111111%
11111111111111%2
11111111111114411
11111111111 2840°11
1111111000111 11
1111111000r11111
1111111000111111
1111110000111111
11111-h1111111111
1111111111111111
141r111111111111
Ir11111111111111
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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g
.'. ...
.'. ...
.'. ...
.'. ...
.'. ...
.'. ...
.'. ...
1 2 1 2 Q
Key /\QQ
hape q/b&
mgrk Q
chpracter void \\Q/
NOTE For illustration only; not to be used to test conformance. %O
N
Figure 24 — Sample of line set 3 Qr conformance test
6.3.2 | Specification for production of large im@
The image patterns for the measurement o \Q%;e area darkness, background darknegs, graininess,
mottlg, background extraneous mark and @ge area void are specified in 6.3.2.1 to 6.3.2[7. The bitmap
addregsability is 2 400 dpi. A’\Q)
6.3.2.1 Graininess pattern \{:\O

a)
b)

)
d)

e)

NOTE

Pdrform bandpass fi

N

Gdnerate a two-dimensio@l

.

Crleate unifor@ata (2 400 dpi 32 bit Real) of a level 127.
Add the filtered white noise to the uniform data.

Ca n@Jnto 8-bit data (2 400 dpi 8 bit) without a sign.

)
hite noise pattern (2 400 dpi 32 bit Real) with standard deviation 12.

‘processing with a minimum cut-off frequency of 0,2 cydle/mm and a
maximum cutoff fréquency of 4,0 cycle/mm to the white noise.

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 Mottle pattern

a)
b)
‘)
d)
e)

NOTE

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

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

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

Add the filtered white noise to the uniform data.

Convert into 8-bit data (2 400dpi 8 bit) without a sign.

For

illustration only; not to be used to test conformance.

N

Figure 26 — Sample of mottle pattern for an%rmance test

6.3.2.3 Badkground extraneous mark pattern 5\0\\

a) Generate|circular dots whose center coordin nd radius change randomly until the area
coverage fof all circles becomes 2 % in an areag ,4mm x 25,4 mm.

b) The radiys change between adjacent Circul&l‘@dots shall be within range of 6 pixels (0,0635 fm) to
10 pixels |(0,1058 mm). \Q

c¢) Adiameter of 0,1 mm or more is n&&ined.

NOTE For tustratiorromnty; mottobeusedtotestconformarce:

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

32

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

Figure 28 — Sample of large area void pattern for conformance test

6.3.2.3 Background darkness pattern

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

—

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

Figure 29 — Sample of background darkness pattern for conformance test

6.3.2.6 Large area darkness pattern

a) THhelarge area darkness-evaluation pattern consists of 13 patches with specified dot drea coverages
in[percent of 100,,95,90, 80, 70, 60, 50, 40, 30, 20, 10, 5 and 0.

b) THhe size of each\patch is (15 x 15) mm.

TO0% 95% 90%
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).
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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.

d) Convertipto 8-bit data (2 400 dpi 8 bit) without a sign '<\

e) Binarize yising error diffusion treatment (2 400dpi 1 bit). (19

)
Figure 31 — Sample of ban’d' pattern for conformance test
4\
xO
6.3.3 Slantpd edge pattern -

WO
The slanted eflge pattern is specified@)\\‘SO 16067-1 as near-vertical and near-horizontal slanted|edges.

a) Generate|a square pattern. 'minimum and maximum densities should nominally match the
Dmax andl Dmin of the gré)@cale patches.

b) Rotate a roximat@from horizontal and vertical directions.

O
D
&

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

Line Elharacter L_ine width I:l:ﬁ;g:rdsr;gses I}ﬁgvg;d;gzs Blurrin?ss Blurrin.ess
arkness (micrometers) (micrometers) (micrometers) upper side lower side
1 10305 - 0375 128 - 148 0 - 15 0 - 15 376 - 576 37 - 57
2 0511 - 0621 257 - 277 0 - 15 0 - 15 359 - 559 | 355 - 555
3 |0673 - 0823| 385 - 405 0 - 15 0 - 15 355 - 555 353 - 553
4 |o0576 - 0706 471 - 511 376 - 476 322 - 422 | 1491 - 1891|1653 - 2053
5 0649 - 0789| 379 - 399 351 - 391 31,4 - 354 | 443 - 64,3 | 443 - 643
6 0454 - 0,554 | 228 - 248 85 - 12,5 92 - 132 | 492 - 692 47 - 67
7 |6294 8:354—1—+39 +59 +25 +6;5 e 42 F——54F FH47——58,2 - 78,2
Table 7 — Goal values for system conformance test of line set 2
Line Character Line width Raggedness Raggedness Blarriness Blurriness
darkness (micrometers) upper side lower side upper side lower side
(micrometers) (micrometers)
64 0175 - 0,215 | 67 - 87 0 - 1,5 0 - 1,5 394 - 594 |B85 - 585
95 0,237 | -| 0287 | 98 | - | 118 0 - 1,5 0 - |45 | 401 | - | 601 [B93| - | 593
191 | 0403 | - | 0493 | 192 | - | 212 0 - 1,5 0 (hM,5 | 393 | -|593 |B86| - | 586
318 | 0,578 | - | 0,708 | 321 | - | 341 0 - 1,5 0 =>| 15 | 393 |-1]593 |p88| - | 588
Table 8 — Goal values for system confermance test of line set 3
Attribute Ratio
Character void 0,086 - 0,098
Character surrorl:lr:: lilrea extraneous 0,174 0,184
Character surround areahaze 0,843 - 0,859
Table 9 — Goal values for system conformance test of large area darkness pattern
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
70 1,093 - 1,153
80 1,276 - 1,336
90 1,452 - 1,532
95 1,561 - 1,661
100 1,718 - 1,858
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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

— extranecusmark

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

Table A.1 — Bitmap for Line 1

JAVAVAYAYAYAYAYAVAYAT: B B WaVaYaYaYa¥a¥aVaVaVal

\VAVAVAVAVAVAVAVAVAU S us U us S VAVAVAVAVAVAVAVAVAV)

000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000
0000000000111100000000600
000000000011110000000000
000000000011110000000000
000000000011116000000000
000000000011116000000000
000000000011110000000000
000000000011110000000000
000000000011110000000000

Table'A.2 — Bitmap for Line 2

000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
000000001111111100000000
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
000001001111111100100000
000010111111111111000100
0011101111111111106000000
000000100111111%01101000
000010011111113110100000
0000101011111$+11110001000
000000011031111001100000
011101210111111010011000
000101410111111111010000
000170011111101111000110
000001101101111010110000
000010001111111100000000
000000011101111111100000
011000011011011101001110
000001101010111111100000
000101100111111111100000
000001011111111010110001
000001111111110010010000

38
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Table A.5 — Bitmap for Line 5

000000111111111111000000
000000011111111111110000
000000001111111111100000
000000011111111111100000
000000111111111111000000
000000111111111110000000
000001111111111110000000
000011111111111110000000
000011111111111100000000
000011111111111100000000
000111111111111110000000

ISO/IEC 24790:2017(E)

000011111111111100000000
000011111111111100000000
000001111111111110000000
000001111111111100000000
000001111111111100000000
000000111111111100000000
000000111111111110000000
000000011111111111000000
000000111111111111000000

Table A.6 — Bitmap for Line-6

000000001111111100000000
000000000111111100000000
00000000011111%200000000
000000001111112000000000
0000000011111¥11100000000
000000001%11111000000000
000000000111111100000000
000008000111111000000000
000000001111111100000000
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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Annex B
(informative)

How to use this document

B.1 General

Annex
allow
of syst

B provides a procedural outline for use of this document. The conditions that'shall be met to

mplementation are given in B.2. The stepwise approach required is given in B.3. 1
em conformance test using the system conformance test chart and automaticmea

developed by SC 28 is given in B.4.

Conditions

e page to be evaluated contains background regions, character'images, lines, half
eas of an appropriate size, shape and orientation to be specified and analysed ac
bthodology of this document.

e image elements are distributed throughout the page in sufficient quantity and a1
as to allow adequate sampling for the statistics réquired by the task at hand. Adeq
1l be determined by the image quality variations across the page and by the co
guired for the assessment.

ine data are required for both horizontal\and vertical orientations, the procedure
eded for correspondingly oriented edges and lines.

e scanning or imaging hardware shall have an optical resolution (addressabilif
P00 spi and field coverage adegtate to cover the regions of interest.

e data from the scanning.er imaging hardware will be analysed in some way b
ftware. There are three\basic ways to obtain this software:

the end user develops his own software in a high-level programming language sy

he procedure
surement tool

one and solid
ording to the

e in locations
late sampling
hfidence level

s repeated as

y) of at least

y appropriate

ch as C++;

the algorithms’are implemented as a supplementary application (such as a set ¢f macros) for

commerejalimage analysis software. These might be coded by the end user or oh
commergial source;

the end user obtains a complete application package dedicated to implemen
document from a commercial source;

tained from a

ftation of this

B.2
a) TH
ar|
m
b) Th
SO
w
re
c) If
ne
d) T}
1
e) TH
SO
f)

the complete application package tool which the WG 4 developed and was used in the verification
measurements for this document can be obtained from the website of the Japanese Business

Machine and Information System Association (JBMIA).

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.

g)

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.
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B.3 Procedure

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

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

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

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

e) Run the image processing software.

f) Open the image file.

g) Selecta

gion of interest to isolate the desired area to be analysed (an edge, line, halftons

area, background, image element or character surround area).

h) Execute the measurement algorithm.

i) Return tdg) until all regions of interest on the page are evaluated.

i) Return tdc) until all pages are evaluated.

k) Summarife the data as required for the test at hand (for examplecalculate means and st3

deviatio
1) Reportt

m) Compare

B.4 Proces

The following
tool which wd

B.4.1 Tool{

Tool name is
the Japanese
URL: http://is

, ranges, minima and maxima).
e data in a suitable format.

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

lure to measure the system conformance test chart

are procedure to measure the ISQ/TEC 24790 system conformance test chart us
s used in the verification measurements for this document.

TS24790_Tool_Ver.1.5.exe”. The tool for the system conformance test can be obtaine
Business Machine afid Information System Association (JBMIA) website at the fol
o.jbmia.or.jp/test_ ¢ new.html.

To use this to

bl you will need-to install following programs;

/2014 Ran-time Engine” can be downloaded from the following URL.

a) “LabVIEW
http:
b) “MATLA

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

e solid

ndard

ng the

d from
owing

http://www.mathworks.com/products/compiler/mcr/index.html

c) “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

Resolutio

42

n: 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: TIFF.

Chart position and direction: Set up the center of the line and large area parts on th

center of the

fagt scan direction of the scanner.

Fastscan
—

| Fast scan

Slow scan
Slow scan

i
Scannllng area

<

Image 1

A
(19'\
6 .
%)
A

Images 2 and 3
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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 St oy

Use “Image 3”. Resolution : 600spi, Mode : RGB 24bit, File format : TIFF. R e

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

1) Click “Create OECF”

button.
2) Click “OK” button.  ’

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

image file. s e
4) Click reference button and dialog box opens, and select the "' | o el
configuratipn file. S e
suration e, — 7 Rl
The configurjtion file is in N P

“data\Chart|Configuration” folder of tool folder.

File name is |Config_Conformance2014Pro_Half_Calib.txt".
5) Click “OK” Qutton.
6) Click “OK” Qutton.
7) Select the ofrigin position of image.

(The origin| position is upper left corner of conformance chart.)
8) Click “OK” Qutton.
9) Check the rgd cursor is in the center of the registration mark.
10) If the curspr is not in the center of a registration mark, click and
move the gursor to the center of a registration mark.
11) Click “OK”|button.
12) Do same ojperation to other two registration marks.
13) Open dialgg box and click “Yes” button if you save OECF file,

14) Open dialgg box, select save location and file name. e v
15) Click “OK”|button. -
= Pi&c ST ATRRLET. Lo
;I : BEILAMG |, OFOF Fie - OFir@
| s p. £, | TEE
b 2012/04/02 15:42
EREL WK 03/30 10:53
- 03/30 10:38
FROMsT 03 301'.‘4f

50

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

2012/04/02 12:24

i

B
J

bt EEFE

Zrd B
DRI

test txt] - [T
IATATH M%)
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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)
5) The configuration file is in “data\Cha onfigurati

of tool folder.

Fil¢ name “Config_Conformance_TS24790_SFR.txt”
6) Cligk “OK” button.

7) Selgct the origin position of image.

(Thelorigin position is Upper Left corner of conformance chart) l

8) Clidk “OK” button
9) Chqck the red cursor is in the center of a registration mark.
10) If the cursor is not in the center of a registration mark, click

arjd move the cursor to the center of a registration mark.
11) Cljck “OK” button.

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

13) CHeck the slanted edge image is selected correctly.

14) Click “OK” button

15) Open panel and displayed
Gichannel and luminance MTF| |

16) Click “OK” button.

17) O}en dialog box and click “Yes”

button if you save MTF file.
18) Open dialog box, select saving
lokation and key-in file name.
19) Cljck “OK” button.

© ISO/IEC 2017 - All rights reserved

45


https://iecnorm.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 configuration file is in “data\Chart_Configuration”
folder of tqol folder

File name i
“Config_Conformance_2014Pro_Half_Calib.txt”.
5) Click “OK” Qutton.
6) Select the ofrigin position of image. (The origin positio
is Upper Lgft corner of conformance chart)
7) Click “OK” Hutton.

8) Check the rgd cursor is in the center of the registration mark.
9) If the cursof is not in the center of a registration mark, click
and move the cursor to the center of a registration mark:
10) Click “OK"|button.
11) Do same operations (10)-(12) to other two registration

marks.
12) Cut out imjages are saved in the folder of scanned image.

46
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B.4.6

Measurement

B.4.6.1 Measuring condition

Measuring conditions for each measurement are as follows

ISO/IEC 24790:2017(E)

Attribute Scanner resolution MTFcompensation MTF file
Character and line 1200 spi ON 1200 spi MTF
_Large area 1200 spi OFF
Mottle and graininess 1 200 spi OFF ,\/\
Banding 600 spi OFF A
Q-

B.4.6.2 Character and line attributes ]

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

and thie function select panel open.

1) Clig
2) Clig
3) Clid
4) Wh

k “Character & Line” button.

k “OK” button.

k “Select” for default settings.

bo
5) Lig

x opens and select OECF.

6) When you click the reference button,
dialpg box opens and select Scanner MTF file.

7) When you click the reference button, dialog
box|opens and select the target MTF file.
The|target MTF file is in

File name is “Target MTF_1200_201

8) Clid
9) Dia

10) Cl
After

11)Cl
Clic

“datia\ Taget_MTF files” folder of tool fold%@'
8}(

k “OK” button.

og box opens and select imag\ e
Multiple files : Shift+Click

ck “OK” button after selec:c g

en you click the reference button, dialog

t on : MTF compensation ON. —

N

S.

measurement, di box opens.

ck “Yes” savin (ﬁ.glog box opens.
kK “No” stop t ithout saving.
y in the se file name with the

Chamcher & Line  Matibe/Grnie

Large Area Banding

@ z7-mETe Ty

o T ey
B

Srnie) 0
»

b
Y

Tt

B

.

’l‘)_m

o Pt
M T2~y

= 331
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At [ ame

o

[ «+meDr
@& =8 Setmn - ez
W ST S M. EIrde L1
= cond_ie0n LAI_toas. b BN TEIFAL it
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ARG [ Dea
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[¥) E510000MTF 3 2008 ) et L i) 2600 JATF Ml 11
[ £3.10000, 1200 0t 7 St e i poeh fmpee 1t

65 10000 120, et

[ Far00 2600, 500
ﬁrﬂm_m_ﬂhlx.
(5 aTOsMTE Y00
[ v MTH sot et
[ LA Setimg2 120
E LA Setteg st
brankes
= haMTF 120001
[ Set Lie MITF 120
[ et v, o) 200 WMTFES 21
[ St Livwe_bws 1 200 WTFbisgh et

2

IMONED  [PTaTr A

e TS0 MTF OM et

L] La]

© ISO/IEC 2017 - All rights reserved

47


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

ISO/IEC 24790:2017(E)

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 “OK” button.
7) When you cli

opened and pelect background image file of

conformanc¢ chart.

8) When you click the reference button, dialog
box openefl and select 100% solid image file

of conformjance chart.

9) Click “OK” b

10) Dialog box ¢pens and select image files.

Multiple files : Shift+Click
11) Click “OK”

After measure
13) Key in the sptting file name with

the extendion.
14) Click “OK” button. T

tton after selecting.

ent, dialog box opens.
12) Click “Yes” daving dialog box opens.
Click “No” gtop tool without saving.

[ —

— e ¥
B e I T N e — |
vinemmp e =] | s |

v

ROEESEZ I
Faab7
<&

R FFatb

31 Tba-h

2 45h0-2

{RFTRAD: [ Data

2 e -

5] ES10000MTF 12005t
[E) £5.10000,1200 G txt

1 F4100_2400 Gaxt
FA100_2400 Gtxtxls.
GTTSOMTF 120086t

() High MTF settxt

] LA Setting2at

] LA Settigtat
heankydll
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] Set Line MTF txt

YES 100001200, G txtxls

5] Set_Line Hext200 MTFES et
2] Set_Line_Nex1200_ MTF High txt

[ Set Line _Nex1 200 MTFNex
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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.

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

4) Light on : MTF compensation OFF

5) Clidk “OK” button.

6) DiaJog box opens and select image files

Multiple files:Shift+Click.

7) Cligk “OK” button after selecting.

After measurement, dialog box opens.
8) Clidgk “Yes” saving dialog box opens.
Cljck “No” stop tool without saving.
9) Keyf in the setting file name with the
extpnsion.

« » \ -'-'- R | 4 Estoton1 :
10) Cljck “OK” button. ) q Ng . -

4 ( = Conformance_Gther_ES10000_001,_LAT3_100%.(

< \’ i = Conformance_Other_ES10000_001_LALA_Haze.tf
FANHT e Contormance Gther_ESI0000_001_LATS_Vesd.tf

= Conformance_Other__ES10000_001_LA16_Maric.tif

Toka-h=
& % SFR_ES10000_1_600pp01.uf
P Fl,'smjslwm_uzmn.n:.h! ;
X N [ Gontormance Other_Es 19000 001 L s] | 3 |
SromD [ e B |
Ereany [ e 2 = !:rl.‘l-
E ES100mm T 1 2001 ) e L ot 00 M7
“9 [ €5, 10000 1200 ket e T ey e
Zial 3 Ar LILEL
& 02600 ey

wnrm_m,omn
LET 2] & GTIOROMTE 1 i
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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 “OK” 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 select the configuration file.

The configuration file is in “data\Chart_Configration”

folder of tool folder.

: P S - S R 10 2
File name is COITTE_COITTOT TdIICe_DAIuZ-tXt -

7) ROl size (Fix¢d condition)

8) Click “OK” button.
9) Dialog box opjens and select image files.
Multiple files : Shift+Click

10) Click “OK” hutton after selecting.

11) Check the r¢d cursor is in the center of the
registration mark

12) If the cursof is not in the center of a registration
mark, click pnd move the cursor to the center of|
aregistratijon mark

13) Click “OK”

14) Do same oppration to other two registration marks

After measurement, dialog box opens
15) Click “Yes” gaving dialog box opens Click “No”
stop tool wjthout saving.

16) Enter the sg¢tting file name with the extension.
17) Click “OK” Qutton.

e 0 10
[ Bre—

T T )

50

© ISO/IEC 2017 - All rights reserved


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

ISO/IEC 24790:2017(E)

| 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
6) 10 minutes later, capture the chart i
3 times with 1 200spi.

Slow scan

B.4|7.2 Create OECFs

1) (reate six OECFs using six image files according to
the procedure B.4.3 Create OECF.

N Fie VEst operste Thols window Hep [t
) |

B.4|7.3 Repeatability test ‘mm om
Doyble click the tool file (TS24790_Tool_Ver.1.5.exe) —

and|the function select panel opens.
1) {lick “Repeatability” button.

2) (lick “OK” button.
3) (lick “OK” button
pefficient Goal(N)=2, Stdev(M)=3 are fixed values
4) Dialog box opens and select OECFs
Multiple files : Shift+Click

5) (lick “OK” button

[®)

GECF G000E 0050

OECF_S000%_007.0t

MTF_BO0CE_036.6xt
OECF_9000F_002.0¢t

B.4{7.4 Test result panel

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

i SRk D i L A T
0 2 04 06 08 1 L2 14 16 18 2

2) When passed, the lamp blinking Green and Yellow.

§
g
§
i
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i

i
i
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