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Foreword

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

The prog¢edures used to develop this document and those intended for its further maintenance_ar
describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for t
different| types of ISO documents should be noted. This document was drafted in accordance with t}
editoriallrules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attentiof is drawn to the possibility that some of the elements of this document maybe’ the subject
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details
any patent rights identified during the development of the document will be in the_Introduction and/

on the IS

Any tra
constituf

For an ¢
assessm
principle
.org/iso,

list of patent declarations received. www.iso.org/patents

e name used in this document is information given for the conveniénce of users and does n
e an endorsement.

xplanation on the meaning of ISO specific terms andyexpressions related to conformit
ent, as well as information about ISO's adherence tosthe World Trade Organization (WT

1e
1

hf
hf
r

Dt

s in the Technical Barriers to Trade (TBT), seethe following URL: http://www.i
foreword.html

The com
This cori

— Iné6
H_ll S

hittee responsible for this document is ISO/T€\42, Photography.

ected version of ISO/TS 19264-1:2017 incerporates the following correction:

“«,n

3, the “+” sign between the two rootsquare elements of the formula was corrected back to
ign.

a
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Introduction

Electronic imaging systems, such as scanners and cameras, can be used for digitizing physical records,
e.g. documents, pictures, maps. The resulting digital images can be more or less accurate in terms of how
well they reproduce the original record’s tones, colours, details, etc. These and other characteristics of
a digital image can be assessed by imaging systems quality analysis. In general, the achievable accuracy
of digital reproductions depends on the nature of the original record and the digitization, especially the
performance of the imaging system and the applied system settings.

If some organizations, e.g. within the archiving and cultural heritage field, where conpiderable
r¢sources are put into digitization projects, it is key to ensure that the required imaging|systems
gpality is met and that it is consistent. To this end, imaging systems quality analysis ean asdist those
developing or acquiring imaging systems with the assessment and verification of systént perfprmance,
fich as the specified resolution and dynamic range of a scanner, and the comparative performance of
d|fferent imaging systems. Imaging systems quality analysis is also used for setting up and calibrating
rhaging systems as well as for enhancing their performance. Finally, imaging‘systems quality| analysis
id used for assessing accuracy and controlling imaging consistency over_time. Note, that while the
need to ensure imaging systems quality is generic, the required level ofiimaging systems quplity and
agcuracy is use-case specific. For example, when digitizing watercolotirg it is usually essential to reach
high degree of accuracy in the capture of the colour informationf-while this is not normally equally
fitical when digitizing newspapers. Also, some image processing.\programs, such as Optical Jharacter
pcognition (OCR), are more accurate if the contrast is enhangedduring imaging.

%]

—

o0 L

p—

1] practice, imaging systems quality is analysed by digitizitig a physical reference target (test chart)
w{ith known (measured) values and comparing these reference values to the corresponding faptured
hlues represented in the digital image file (see Figuré.t).

<

he use of a test chart ensures that the imaging.systems quality characteristics can be determined
bjectively. However, to be usable the quality-of the target needs to exceed the performange of the
haging system. For example, to determing the resolution of an imaging system, the target jneeds to
hve a technical pattern with more details than the system is capable of resolving. Imaging|systems
hality analysis reports how accurately the imaging system reproduces the reference target. Therefore,
the original record differs significantly from the target, e.g. with respect to tone, tonal range} colours,
btails, and light reflectance/abserbance, this may, in spite of a well performing system, c03promise

oo o= o4

the accuracy of the reproduced image. See also References [25] and [26]. Ideally, the targets should
r¢semble the nature of the griginal material. However, given the many different types of original records
this is often not practical or technically impossible. Even though systems may perform differently
oh the different types of originals this document provides tools to verify if a system is a¢curately
calibrated and in geheral performs well on a selected type of original. This is sufficient in mpst cases
because systems. are usually designed to handle various types of originals (being close to the Luther
condition) Performance on specific types of originals however can only be verified if the tools are made
fthat material. It is also important to note that an accurate reproduction usually requires supsequent
rocessing to render a visually pleasing image.

0
p

Theré€ dre 1SO standards for objectively measuring different performance characteristics of| imaging
systems, e.g. resolution, noise, dynamic range, tone and colour reproduction (see Clause[2). This
document combines all of the standards that relate to the imaging systems quality analysis for cultural
heritage and defines a tool set to apply them to these devices and workflows. These tools are based
on the use of a test chart with multiple technical patterns coupled with software that allows the user
to analyse several imaging systems quality characteristics simultaneously and receive comprehensive
results. However, these tools are not based on a standardized image quality analysis method, which
has caused confusion among users. With the publication of this specification imaging systems quality
analysis tools can refer to an ISO document.

To support this document a standard with a glossary including all relevant terms and definitions
has been developed (ISO 19262). Further this document is accompanied by a Technical Report (ISO/
TR 19263-1) that provides practical guidance on how to use this document.
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Photography — Archiving systems — Image quality
analysis —

Part 1:

Reflective originals

1| Scope

This document describes a method for analysing imaging systems quality in the anea/6f cultural
irhaging. The method described analyses multiple imaging systems quality characteristics fron
ithage of a specified test target. The specification states which characteristi¢s are measured, |
are measured, and how the results of the analysis need to be presented.

This specification applies to scanners and digital cameras used for{ digitization of cultural
nlaterial.

NPTE This document addresses imaging of reflective originals, a-future part two will address i
trfansparent originals.

2| Normative references

The following documents are referred to in the*text in such a way that some or all of theij

uhdated references, the latest edition of the referenced document (including any amendmentsj}
190 12233, Photography — Electronic stillpicture imaging — Resolution and spatial frequency r¢

140 14524, Photography — Electronic still-picture cameras — Methods for measuring opto-é
conversion functions (OECFs)

190 15739, Photography — Electronic still-picture imaging — Noise measurements

190 16067-1, Photography — Spatial resolution measurements of electronic scanners for phot
images — Part 1: Scdnners for reflective media

[0 17957, Photegraphy — Digital cameras — Shading measurements
190 215504Rhotography — Electronic scanners for photographic images — Dynamic range meast

C|E 1556olorimetry

heritage
h a single
how they

heritage

naging of

' content

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

applies.
sponses

lectronic

ographic

irements

3 Terms and definitions

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

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at http://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/
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acutance
numerical value that correlates to some extent with subjective image sharpness

[SOURCE: ISO 19262:2015, 3.1]

3.2

Adobe RGB 1998
three-component colour image encoding defined in Adobe RGB (1998) colour image encoding

1D

Note 1 to|
.adobe.co

[SOURCH

3.3
banding
imaging
unwante

Note 1 t

interference problems between electronic parts of a camera, or by too-coarse quahtization.

[SOURCH
to entry.

3.4
checker
regular {

[SOURCE

3.5

chroma
chromat
chromat
illumina

[SOURCH

3.6
CIELAB

three-di;nensional, appreximately uniform colour space, produced by plotting, in rectangul:

coordin
Note 1 to

[SOURCH
modified

4 Ad .l ROR 1000 1 1 n 3. 1 £ 1 1 4] £.11 .
CIILTy "AUUDT RGD 17706 CUIUUT TIIIdgT TITCUUTITS U dIT T TUUIIU UITUTT UTT TOTTOWIITS U

m/digitalimag/pdfs/AdobeRGB1998.pdf
: IS0 12640-4:2011, 3.1, modified — addition of the Note 1 to entry.]

d stripes or bands that occur in a digital image

entry: Notel to entry: Bands are usually caused by fixed pattern ngise of sensors in scanner

: IS0 19262:2015, 3.9, modified — addition of “or by too-coafse quantization” in the Note

board
quared dark and bright structure on a surface likeithe one used on a chess board

:1S0O 19262:2015, 3.18]

C*

ic

cness, colourfulness, of an areajjudged as a proportion of the brightness of a similar

ed area that appears white or highly transmitting

: ISO/IEC 8613-2:1995, 3.18]

colour space
tes L*, a*, b*
entry: ThiS\colour space has been designed to be device independent.

: CIEVPublication 15 and ISO/IEC 5631-1:2015, 3.6, modified — Note 1 to entry has bee
J

1 N LL
RLIILUPDS. 77 VW WIW

y

nr

3.7
colour

sensation resulting from the visual perception of radiation of a given spectral composition

[SOURCE: ISO 4618:2014, 2.58, modified — definition slightly changed and Note 1 and Note 2 to entry

have bee

3.8
colour d

n deleted.]

ifference

distinction between two colours observed or measured under standard conditions

[SOURCE: ISO 12637-2:2008, 2.21]

© ISO 2017 - All rights reserved
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3.9

colour encoding

generic term for a quantized digital encoding of a colour space, encompassing both colour space
encodings and colour image encodings

[SOURCE: ISO/TS 22028-3:2012, 3.6]

3.10
colour misregistration
colour-to-colour spatial dislocation of otherwise spatially coincident colour features of an imaged object

[JOURCE: ISO 19262:2015, 3.42]

3|11
contrast
d|fference between the grey levels of two specified parts of the image

[JOURCE: ISO 21227-1:2003, 3.5.3]

3|12

pixel defect
plxel or subpixel that operates in a way other than the one in which itis driven
[S

OURCE: ISO 9241-302:2008, 3.4.30]

3{13

AE

s¢e colour difference

[JOURCE: ISO 19262:2015, 3.63]

3|14

djgital image
d]gital file consisting of picture elements(pixels) with one or more digital code values per pixel that
r¢present a colour or tonal value

[JOURCE: ISO 19262:2015, 3.73, modified — deletion of the Note 1 to entry.]

3|15

djgital imaging

process of creating digital images
N

bte 1 to entry: Thé-term can also be used more generally to include digital image processing.
[JOURCE: 1SQ*19262:2015, 3.74]

16
jgitalimaging system
system that records and/or produces images using digital data

=

[SOURCE: ISO 12231:2012, 3.38]

3.17

digital still camera

DSC

device which incorporates an image sensor and produces a digital signal representing a still picture

Note 1 to entry: A digital still camera is typically a portable, hand-held device. The digital signal is usually
recorded on a removable memory, such as a solid-state memory card or magnetic disk.

[SOURCE: ISO 12231:2012, 3.40]

© IS0 2017 - All rights reserved 3
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3.18

digitization
act of generating a digital (quantized) representation of a continuous signal

[SOURCE
3.19

: IS0 20998-1:2006, 2.7, modified — Tne Note 1 to entry has been deleted.]

distortion
geometric distortion
displacement from the ideal shape of a subject (lying on a plane parallel to the image plane) in the

recorded

Note 1 to|
and resul
example 1

[SOURCH

3.20

dynamig
differend
decibels,

Note 1 to

Note 2 td
archiving

[SOURCH

3.20.1

ISO DSC
ratio of t
be repro
to ISO 15

[SOURCH

3.20.2
ISO scan
differend

according to ISO 21550 to th&minimum density that appears unclipped

[SOURCH

3.21
exposur|
H

Image
entry: It basically derives from variation of lateral magnification in the image field of a camera lens
s in straight lines being rendered as curves. There are other factors to induce geometric distortion, fpr
otational asymmetricity of a camera lens or position shift processing in a camera imaging process.

: 1SO 19262:2015, 3.82]

f range
e, over a given luminance range, between maximum and minimum Signal levels, expressed |n
contrast ratios or f-stops

entry: The minimum signal level needs to be greater than a specified*dsable signal level.

entry: This definition is derived from IEC 702-04-23 but_was altered to match the imaging and
application.

: 1S0 19262:2015, 3.87]

dynamic range
he maximum luminance level that appears-unclipped to the minimum luminance level that cgn
Huced with an incremental signal-to-tefiporal-noise ratio of at least 1, as determined according
739

:1S0 12231:2012, 3.86]

ner dynamic range
e of the maximum density where the incremental gain is higher than 0,5, as determingd

: 1SO 21550:2004, 3.13]

e

<photogi

aphic> total quantity of light allowed to fall upon a photosensitive emulsion or an imaging sensr

Note 1 to

entry: The exposure is measured in lux per second.

[SOURCE: ISO 10934-1:2002, 2.50, modified — A symbol, the field of application and a note to entry

have bee

3.22

n added.]

fast scan direction
scan direction corresponding to the direction of the alignment of the addressable photoelements in a

linear ar

ray image sensor

[SOURCE: ISO 16067-1:2003, 3.7]

© ISO 2017 - All rights reserved
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3.23
gain modulation
variation of the gain over the signal level

Note 1 to entry: One example for a gain modulation is the application of a gamma to an image.
[SOURCE: 1SO 19262:2015, 3.109]

3.24
gray scale

grey scale Pattl:l 1T
tgst chart consisting of test pattern based on spectrally neutral or effectively spectrallyney
consists of a large number of different reflectance or transmittance values in a prescyibe
arrangement

3|25

hprizontal resolution
r¢solution value measured in the longer image dimension, corresponding to the horizontal dirg
a[‘landscape” image orientation, typically using a vertically oriented.test-chart feature

[JOURCE: ISO 12231:2012, 3.65]

3|26

I¢C profile

International Colour Consortium’s file format, used to.store transforms from one colour
tq another, e.g. from device colour coordinates to“profile connection space, as part of
njanagement system

—

JOURCE: 1SO 22028-1:2016, 3.24]

3|27

mnage quality
mpression of the overall merit or excellence of an image, as perceived by an observer neither a;
wfith the act of photography, nor dlosely involved with the subject matter depicted

— e

Npte 1 to entry: The purpose ‘ofidefining image quality in terms of third-party (uninvolved) obser
aftributes outside the contrelof imaging system designers.
[JOURCE: 1SO 20462<1:2005, 3.5]

3|28
limiting reselution
hlue of that portion of a specified resolution test pattern, measured in line widths pel

odulation value at a specified reference frequency

Npte 1 to entry: Grey scale patterns are typically used to measure opto-electronic conversion functiong.

tral, and
d spatial

ction for

bncoding
a colour

sociated

vers is to

eliminate sources of variability/ that arise from more idiosyncratic aspects of image perception and pertain to

picture

\%
height, which corresponds to an average modulation value equal to some specified percentage of the
]

Note T to entry: The Miting resolution could be the test pattern value, in [ine widtns per pICture neigr
corresponding to a camera output modulation level of 10 % of the camera output modulation level at a
frequency of 10 wy/hp.

3.29
maximum modulation
maximum value of the spatial frequency response

Note 1 to entry: Maximum modulation is an indicator for applied sharpening.

© IS0 2017 - All rights reserved
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modulation
difference between the minimum and maximum signal levels divided by the sum of these levels

[SOURCE: ISO/IEC 29112:2012, 3.17]

3.31
noise
unwante

d variations in the response of an imaging system

[SOURCH56-15739-2613;391

3.32
opto-ele
OECF
relations
electron

Note 1 to
to the qu
quantizat

smooth clirve to the data.

[SOURCH

3.33

original
scene-r¢
image st

a two dimensional hardcopy or softcopy image, typically\produced by scanning artwork, photographijic

transpar

Note 1 to
is in an o

referred image state.

Note 2 to
measured

Note 3 to
scene-refi
two-dime
illuminat

Note 4 t
characten
emissive

the origin
intentis g

ctronic conversion function

hip between the log of the input levels and the corresponding digital output levelsfor an opt
c digital image capture system

7
]

entry: If the input log exposure points are very finely spaced and the output noise is small compar¢d
hntization interval, the OECF possibly has a step-like character. Such behayieur is an artefact of the
ion process and needs to be removed by using an appropriate smoothifig)algorithm or by fitting|a

:1S0 17321-1:2012, 3.3]

-referred image state
ferred
hte associated with image data that represents the‘Colour-space coordinates of the elements pf

encies or prints, or photomechanical or otherreproductions

entry: When the phrase “original-referred’-is used as a qualifier to an object, it implies that the objeft
Figinal-referred image state. For example, ‘eriginal-referred image data are image data in an origingl-

entry: Original-referred image data‘are related to the colour-space coordinates of the original, typicallly
according to ISO 13655, and donot include any additional veiling glare or other flare.

entry: The characteristicds of original-referred image data that most generally distinguish them from
brred image data are that they refer to a two-dimensional surface, and the illumination incident on tIe
nsional surface is assumed to be uniform (or the image data corrected for any non-uniformity in the
on).

b entry: There-are classes of originals that produce original-referred image data with differept
istics. Examples include various types of artwork, photographic prints, photographic transparencigs,
lisplays,'ete. When selecting a colour re-rendering algorithm, it is usually necessary to know the class pf
al in arder to determine the appropriate colour re-rendering to be applied. For example, a colourimetrjic
enérally applied to artwork, while different perceptual algorithms are applied to produce photographlic
ni-transparencies, or newsprint reproductions from photographic prints. In some cases the assumed

prints frg

viewing conditions are also different between the original classes, such as between photographic prints and
transparencies, and will usually be considered in well-designed systems.

Note 5 to
original-r

entry: In a few cases, it can be desirable to introduce slight colourimetric errors in the production of
eferred image data, for example to make the gamut of the original more closely fit the colour space, or

because of the way the image data were captured (such as a Status A densitometry-based scanner).

[SOURCE: ISO 22028-1:2016, 3.32, modified — A term has been slightly modified and second one added.]
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34

output-referred image state
image state associated with image data that represents the colour-space coordinates of the elements of
an image that has undergone colour-rendering appropriate for a specified real or virtual output device
and viewing conditions

Note 1 to entry: When the phrase “output-referred” is used as a qualifier to an object, it implies that the object is
in an output-referred image state. For example, output-referred image data are image data in an output-referred
image state.

I

q

J

—

3

itput-viewing condltlons media limitations, and/or artistic intents.

bte 3 to entry: Output-referred image data can become the starting point for a subsequent reproductio
r example, sRGB output-referred image data are frequently considered to be the starting point for 4
-rendering performed by a printer designed to receive sRGB image data.

OURCE: ISO/TS 22028-3:2012, 3.16]

35
rofiling

production
OURCE: IS0 19262:2015, 3.197]

36

nality assurance

| those planned and systematic activities necessary to provide confidence that a product
ven acceptance criteria

OURCE: IS0 22716:2007, 2.27]

37
nality control
hrt of quality management focused on fulfilling quality requirements

OURCE: IS0 9000:2015, 3:3,7]

38
pference target
'rangement of teSgpatterns designed to test particular aspects of an imaging system

bte 1 to entrysSee examples in ISO 12233:2017, ISO 16067-1 and ISO 16067-2.
OURCE=ISO 19262:2015, 3.207]
39

h process.
he colour

eation of (ICC) colour profiles for imaging devices in order:to enhance the accuracy in colour

satisfies

I

pproduction scale

ratio of the size of an object in a digital image and the size of the original object

[SOURCE: ISO 19262:2015, 3.215]

3

40

reprographic illumination geometry
typical arrangement of the illumination in two dimensional reprographic photography where the lights
are positioned on two sides of the original in a 45° angle to the plane of original and to the camera,
which is positioned perpendicular to the plane of the original

[SOURCE: ISO 19262:2015, 3.216]

©
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resolution
theoretical resolution

limiting

resolution

measure of the ability of a camera system, or a component of a camera system, to depict picture detail

Note 1 to
response

entry: Resolution measurement metrics include resolving power, limiting resolution, special frequency
(SFR), MTF and OTF.

[SOURCE: ISO 12233:2017, 3.22, modified — Two new terms and a Note 1 to entry have been added.]

3.42
RGB
additive

[SOURCH: ISO 15930-7:2010, 3.25]

3.43

sampling efficiency

ratio of t

Note 1 to

[SOURCH: ISO 19262:2015, 3.220]

3.44

sampling rate

number

uniformly sampled data

[SOURCH: ISO 18431-1:2005, 3.13]

3.45
scanner

electronic device that converts a fixed image,stich as a film or film transparency, into an electronic signpl

[SOURCH: ISO 21550:2004, 3.19]

3.46

scene refferred image state
image stlate image state associated with image data that represents estimates of the colour-spage
coordindtes of the elements-of a scene

Note 1 to

scene refgrred image state. For example, scene-referred image data are image data in a scene-referred image stafe.

Note 2 to

process colour model where the channels are called Red, Green and Blue

he measured limiting resolution and the Nyquist frequency

entry: Both values need to have the same unit.

bf samples per unit of time, angle, revolutions or other mechanical, independent variable for

bntry: When théphrase “scene-referred” is used as a qualifier to an object, it implies that the object is iffa

entry: Scene-referred image data can be determined from raw DSC image data before colour-rendering

is perforrhed.,Generally, DSCs do not write scene-referred image data in image files, but some do so in a specil

mode int

bnded for this purpose. Typically, DSCs write standard output-referred image data where coloufr-

rendering has already been performed

Note 3 to entry: Scene-referred image data typically represents relative scene colourimetry estimates.

Absolute

scene colourimetry estimates can be calculated using a scaling factor. The scaling factor can be

derived from additional information such as the image OECF, F-number or ApertureValue, and ExposureTime or
ShutterSpeedValue tags.

Note 4 to

entry: Scene-referred image data can contain inaccuracies due to the dynamic range limitations of the

capture device, noise from various sources, quantization, optical blurring and flare that are not corrected for,
and colour analysis errors due to capture device metamerism. In some cases, these sources of inaccuracy can be
significant.
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Note 5 to entry: The transformation from raw DSC image data to scene-referred image data depends on the relative

adopted whites selected for the scene and the colour space used to encode the image data. If the cho

Sen scene

adopted white is inappropriate, additional errors will be introduced into the scene-referred image data. These

errors can be correctable if the transformation used to produce the scene-referred image data are know

n, and the

colour encoding used for the incorrect scene-referred image data has adequate precision and dynamic range.

Note 6 to entry: The scene can correspond to an actual view of the natural world, or be a computer-generated

virtual scene simulating such a view. It can also correspond to a modified scene determined by
modifications to an original scene to produce some different desired scene. Any such scene modificat

applying
ions need

to leave the image in a scene referred image state, and need to be done in the context of an expected colour-

rendering transform
[JOURCE: ISO/TS 22028-3:2012, 3.18]

3{47
shading
variation of signal components within the image field

[JOURCE: ISO 19262:2015, 3.231]

3{48
sharpening
amplification of the SFR by means of image processing to achieve sharper appearing images

Npte 1 to entry: Also, a class of image processing operations that enhances the contrast of selecti
frequencies, usually visually important ones.

—

JOURCE: ISO 19262:2015, 3.232]

3|49

signal-to-noise ratio

SNR

ratio of the incremental output signal to the root mean square (rms) noise level, at a particular si

[JOURCE: ISO 19262:2015, 3.235]

3(50
slow scan direction

elements in a linear array-image sensor)
JOURCE: ISO 16067-1:2003, 3.16]

3|51
spatial frequéney response

SFR

nleasured.amplitude response of an imaging system as a function of relative input spatial freq

Npte”1 to entry: The SFR is normally represented by a curve of the output response to an input sigi

e spatial

rnal level

d|rection in which the scanifer'moves the photo elements (perpendicular to the lines of active photo

iency

al of unit

aplitude, over a range of spatial frequencies.

Note 2 to entry: The SFR is normalized to yield a value of unity at a spatial frequency of 0.
Note 3 to entry: In equations, the symbol RSFR rather than the abbreviation SFR is used for clarity.
[SOURCE: 1SO 12231:2012, 3.168]

3.52
test chart
arrangement of test patterns designed to test particular aspects of an imaging system

[SOURCE: ISO 12233:2017, 3.26]
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3.53

test pattern

specified arrangement of spectral reflectance or transmittance characteristics used in measuring an
imaging systems quality attribute

[SOURCE: ISO 12233:2017, 3.27]

3.54
tone
degree of lightness or darkness in any given area of an image

[SOURCH: ISO 12637-2:2008, 2.132]

3.55
verticalresolution
resolutign value measured in the shorter image dimension, corresponding to the verticalditection forla
“landscape” image orientation, typically using a horizontally oriented test chart feature

[SOURCH: ISO 12233:2017, 3.28]

3.56
white bglance
adjustmgnt of electronic still picture colour channel gains or image progessing so that radiation with
relative ppectral power distribution equal to that of the scene illutnination source is rendered as|a
visual nqutral

[SOURCH: ISO 14524:2009, 3.16]

4 System setup and calibration

4.1 General

The image capture system needs to be carefully-set up to ensure consistent, repeatable, and high quality
results. Prior to checking or confirming-the quality of the system, it always needs to be accurately
calibratgd and adjusted. For a more detailed description on how to set up and calibrate an imaging
system prior to imaging systems quality analysis see ISO/TR 19263.

4.2 System configuration

The camgra needs to be niounted on a solid stand that does not move during exposure. Any ambient
light that does not originate from the desired illumination shall be avoided.

4.3 Camera/sCanner settings

The lowest sensitivity and lowest image compression rate, i.e. the highest image quality, should be
selected.

4.4 Exposure

The exposure shall be adjusted so a diffuse white flat surface (a test chart may be used for this) is
captured and recorded using encoding values that have an L* value equal to the actual L* value of the
diffuse white flat surface. In the case of a three-dimensional original the placement and orientation
of the diffuse white flat surface are left to the photographer, but should result in a reasonable image
appearance (when displayed accurately) compared to viewing the original. The user needs to make
sure that the dark areas are also not clipped. If clipping in the black areas is encountered, the user
needs to ensure that the system is able to capture the dynamic range of the original referring to the
measurement described in ISO 21550.
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4.5 White balancing

The white balance shall be measured on a grey card or a white card (without optical brighteners)
to ensure correct and consistent results. This grey reference is required to be spectrally neutral in
reflection and the surrounding shall not have a dominating colour. These settings shall be stored and
used for production afterwards. This process shall be repeated on a regular basis to compensate for the
spectral change of the light source over its lifetime. Depending on the type of light source the interval in
which this needs to be done varies.

White balance performed on different tonal levels can vary. Highlights are generally more sensitive to
efrors. To check the variances of a system, it is best to use a grey scale and try different tonal Igvels.

416 ICC Profiling

If| the originals are captured using a colour imaging system, an ICC profile should be created to
lharacterize the system. For the purpose of ICC profiling, an ideal colour test chart reflects the type of
originals to be digitized in terms of matching material and colourants.

(@)

et

flthe software does not support ICC colour management, it is critical to detérmine if the systemn sensor,
of any internal calibration, reaches accurate colour reproduction in(the desired encoding before you
decide to purchase or use the system.

4{7 Focusing

he system shall correctly be focused on the original. It dépends on the tools the system has pvailable
bw a good focus level can be achieved. Auto focus systems are often not reliable and may have problems
qcusing on certain originals without the introductien of focus aids.

=

-

8 Colour encoding

orkflow preferences. In ISO 22028-1:2016, Annex B lists the characteristics and source stanglards for

4
The desired colour encoding should be selected based on the intended application requiremlents and
\
afumber of standard colour encodings'and Annex C provides criteria for selection of colour erjcodings.

In} general, original- and scene-referred encodings are most appropriate for digital archiving|systems.
Ekamples of original-referrediimages are provided in ISO 12640-3, and examples of scenejreferred
ithages are provided in [SO-12640-5. However, at the time of the drafting of this document, very few
s¢anners and digital cameéras or raw processing applications supported either original- qr scene-
réferred encodings, making it necessary to adapt output-referred encodings to this use.

When adapting eutput-referred encodings for the purpose of digital archiving, several changes to normal
practice should’bé made in the processing, encoding, interpretation and display of the image dafa:

When\processing the image data for encoding, any colour rendering should be turned ¢ff to the
extent possible, so that the image colourimetry encoded accurately represents the colofirimetry
of.the original object, with chromatic adaptation to the encoding white point. Particular attention
should be paid to processing controls that apply nonlinear tone reproduction, or blacklor white

clipping.

b) If it is not possible to turn off the colour rendering in the processing, profiling should be used to
undo it to the extent possible, and the resulting profile assigned to the image, instead of the profile
normally associated with the colour encoding used. For example, if a camera captures an Adobe
RGB image, and the scanner or camera has been profiled, which this document recommends, the
profile assigned to the image should be the appropriate scanner or camera profile rather than the
Adobe RGB profile.
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It should be noted that most output-referred RGB encodings use encoding 0 to represent the encoding
reference medium black point, as opposed to an absolute black. This can cause several problems:

— Insome cases, converting to the encoding could result in clipping of tones darker than the reference
medium black point, which should be avoided. When original- or scene-referred images are stored
using output-referred encodings, the reference medium should be ignored, and encoding 0 should
be considered to represent absolute black.

— Likewise, in some cases converting from an output-referred encoding could cause a lightening of the
dark tones, if the code values are interpreted as representing colours above the encoding reference
medfum black, as opposed to above absolute black.

— When displaying images, operating systems and application software may apply blackpoint
compensation, where the encoding black point is scaled to the display black point. This may be
desirable in some cases, even with digital archive images, to avoid clipping of tones.darker thgn
the display black point. However, it should be noted that when black point compensdtion is applie(,
the dark tones will be displayed somewhat lighter and with lower contrast than they’appear on the
original. Applications with sophisticated colour management interfaces may offer'the option to tuin
black point compensation on or off. However, it should also be noted that many display profiles sgt

isplay black point to 0, in which case turning black point compensatien off will still not result

widespr¢ad, avoiding most of these issues.

4.9 Reproduction scale

If a camgra system with an area sensor is used the reprodtction scale depends on the focal length as
well as the object distance. This may need to be adjusted in the final image.

5 Imadging system quality analysis proecedure

To determine the quality of an imaging system according to this document one or more test charts
as descrjbed in the Annexes A and C needs to be digitized with the system that has been set up arjd
calibrategd according to the aspects described in the previous paragraph.

oy

The digital image is then analysed.according to the individual quality aspects mentioned in Clause
For somg of the measurement precedures (e.g. Colour reproduction) reference data for the test chart|is
required| There are commepcially available software tools that can do the analysis.

Image file
(copy of
test chart)

Mulfi-pattern
te

Imaging
system

Reference Captured

values | I values/patterns No

Image quality
specification
(aims/tolerances)

Image quality
analysis
software

Result report Yes _ _S_tart_
digitization

Figure 1 — Schematic representation of imaging systems quality analysis procedure
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In order to decide whether or not the quality of the system is sufficient for the intended application a
set of aims and tolerances is required. Annex B describes three tolerance levels A, B and C, which can
be used or combined into a customized list for aims and tolerances for a specific project or application.

6 Imaging systems quality characteristics and metrics

6.1 General

(illumination non-uniformity, colour mis-registration, distortion, repfoduction scale).

6/2 Tones and noise

uality of
b related
d, and a
rement.
iims and

nd Noise
r (white
eometry

Epen though this document details a specific multi-pattern chart, these values can also be measured
uping the charts outlined in the different standards, e.g. in IS0~12233, or other charts that
r¢quirements described in the standards.

fulfil the

(e

haracteristic

Tone reproduction

=

escription

The opto-electronic conversion function (OECF) describes the relationship |
the inputlight levels and the'corresponding digital output levels for an opto-ell
digital image capturessystem. To produce an accurate reproduction it is inj
that this curve is shaped in a way that the luminance (CIE L*) levels of the orig
transferred into.digital values that represent the same L* values in the selects
encoding of the image.

between
ectronic
|portant
rinal are
d colour

Related stand-
rds

Q

[SO 14524 (cameras)
ISO 21550 (scanners)

Neasurement

Tone.reproduction/response curve (TRC)

Measurement in L* values and tolerances for L* differences between original
tured image

hnd cap-

Heference target

Grey scale (spectrally neutral) in a test chart as defined in Annex A that i
equally spaced in L* values.

5 ideally

Aim The smaller the deviation between the L* of the patches in the reference targef and the
L* values represented by the digital code values the more accurate the tone r¢produc-
Fico (oot o] oot oo zmactad o0 Tk QO + Ik O
CIUIL. GUWUITUULUU LUIIdTI \,a}.u.ul C 10 bA}JLL LCU ITVUIIT Ly JJ LU =] J

Notes Also known as tone response.
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Characteristic Gain modulation

Description The gain is a measure for the slope of the OECF. The gain modulation describes the
variation of the slope in an L* original versus L* output curve. If the gain changes sig-
nificantly it can happen that even with the tone reproduction being within tolerances
the slope is too flat to differentiate tonal values that are close to each other.

Related standards|ISO 21550

Measurement Calculation of the incremental gain from the tone rpprndnr‘rinn curve (TRF) isdone

for grey scale steps with a tonal difference of at least 10 L* values. For a grey scale
with an increment between the patches of 5 L* values every other patch of the.grey
scale will be compared. This means the gain is calculated for patch i =1 and '3, 2
and 4,3 and5 ...
* *
L img i+2 - L img i
9; = * *
org i+2 — L org i

Referenge target |Grey scale (spectrally neutral) in a test chart as defined inyAnnex A that is ideally
equally spaced in L* values.

Aim giis supposed to be 1 from L* 95 to = L* 5

Notes

Charactgristic Noise

Description Noise is unwanted variations in the response of an imaging system.

It is introduced into the system by the camera originating from the sensor, the eled-
tronics, or the image processing.-Also referred to as visual noise.

Related standards|ISO 15739 (cameras)

[SO 21550 (scanners)

Measurg¢ment |Noise is measured in umriform areas of an image and expressed as standard deviatiop
of the signal in these areas. ISO 15739 describes the method to measure the visibility
of noise in images.based on the human visual system. This method shall be used tp
determine the noise for each grey patch in the grey scale. To describe the visibility
of noise the viewing conditions for the image need to be defined. The images shall be
viewed on-amonitor in a viewing environment that satisfies ISO 3664 and the geomet-
ric viewing conditions shall be a 100 % viewing (1 pixel in the image equals one pixgl
on the'sereen) on a monitor with a resolution of 100 ppi viewed from 0,5m distance,

Refereng¢e target | Thelgrey scale patches of the target defined in Annex A are used to determine thle
noise at varying signal levels.

Aim The maximum noise level should be low enough so that noise is not visible in the images.

Notes Signal to Noise Ratio (SNR), according to ISO 15739 and ISO 21550, is not measurefd
by-this-decument:
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Characteristic Dynamic range

Description Dynamic range in this case describes the ratio of the brightest patch in the original
that is not clipped and the darkest patch that is above the noise (SNR of 1)

Related standards|ISO 21550, ISO 15739

Measurement

d= dmax - dmin

The dynamic range is measured from a grey scale where dpiy is the density of the

brightest patch where the output signal of the OECF appears to be unclipped and dpax
is the density of the patch with a signal to noise ratio of 1 (see ISO 21554 for|details).

Heference target

Grey scale (spectrally neutral) in a test chart as defined in Annex\A that is ideally
equally spaced in L* values with a contrast exceeding that of the image capturg device.

Aim d shall be as large as possible but at least exceed the contrastyange of typical objects
that are digitized with the image capture device.

Notes

(lharacteristic = |Banding

[Jescription Unwanted stripes or bands that occur in a digital image.
Often times these structures occur as aregular pattern in an image. The o1igin can
be a characteristic of the sensor, the power supply or other electronic influgnces on
the image capture. Mistakes in the image processing can also be a source for Banding.

Helated standards|unknown

Neasurement A quantization of Banding is difficult but averaging the columns of multiple lines in a

uniform area and displayingthe digital values of the average line helps detgrmining
potential Bands. A frequency analysis performed on that line identifies regulpr struc-

tures by providing a péak at the frequency of the banding structure.

o wl

eference target

To be measured onuniform grey, white, and black stripes in chart as defined in Annex A.

Aim The mean valué for the columns of each of the stripes shall be in the range of gxpected
fixed pattern noise. Max and min values of the signal deviation for the averaged lines
should be-defined. A max value for a single frequency peak should be defineld.

Notes Vertical and horizontal but sometimes also diagonal.

Averaging several lines or columns perpendicular to measured direction
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Characteristic Defect pixels

Description Pixel or subpixel that operates in a way other than the one in which it is driven.

(ISO 9241-302)
Related standards|ISO 9241-302

Measurement Due to the different characteristics of defect pixels the measurement needs to be
performed on a black image, a grey image, and a white image. For the black image
the sensor does not get exposed to light during the image capture. This can be done
by closing the lens cap or for scanners by switching off the light. For the grey.an
the white image the sensor needs to uniformly be exposed to light so that the,digit3
output level reaches a value close to the centre value of the digital output valu€ rang
(e.g. 127 for an 8 bit image) for grey and close to the maximum output level for white
A range around the typical noise values needs to be defined for those,pixels that ar
ok and all other pixels outside the range (outliers) are then specifiéd)ds defect.

0 (D — =

[

Refereng¢e target |Uniform light source or target like an integrating sphere or a uhiformly illuminatefd
white target.
Aim Identification of single pixels or clusters that do not representthe original respectivelly

are out of the expected value range. The smaller the amouiit of these pixels the bette

R

Notes This may not be required for every imaging system’s quality check because it is mostly

taken care of by the manufacturer of the capture deyice. Only if pixels occur that shoyv
problems this may be evaluated. Determining defect pixels is not part of the requiref
measurements for imaging systems quality analysis.

6.3 Colour

Charactgristic |White balance

—

Description Adjustment of electronic still picture colour channel gains or image processing so thg
radiation with relative spectral power distribution equal to that of the scene illuming
tion source is rendered,as\visually neutral (see ISO 14524).

This ensures that neutral greys in the original are visually neutral in the image.

Related| stand-|ISO 14524
ards

Measur¢ment |Calculated.from tone reproduction/response curve (TRC) with values in L*a*b*.
~)max 2 2 2 2
WB = 1Si$n|:\/(ai + bi ) - \/(ai,ref + bi,ref)j|

The image needs to be converted from RGB to L*a*b* using the colour encoding ddg
scription of the colour encoding the image is in (like sRGB, Adobe RGB, ...).

Reference target|Grey scale patches in the target defined in Annex A.

Aim The smaller the white balance the more accurate the reproduction. Tolerances to be
defined in AC*.
Notes The CIE C* approach has been selected over an RGB approach because CIE C* better

describes the visibility of colour casts.
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Characteristic

Colour reproduction

Description

The difference between selected physically measured input colours and their intended
output rendering for a given colour space.

This expresses how well an imaging system captures and encodes colours. In digital
cameras colours are captured and encoded as combinations of Red (R), Green (G) and
Blue (B). The colour encoding selected describes how these RGB values are related
to CIELab values.

Since none of the cameras or scanning systems matches the colour matching\ffinctions
of the human visual system, the colour reproduction can strictly speaking only be
optimal for a specific set of colours for which the system has been calibrated (grofiled).

Currently there are only two sets of commonly used colours to-profile scanpers and
cameras. One is the IT8 Target according to ISO 12641 and the other one is|the Col-
ourChecker SG (Semi Gloss surface) target. However thererare other targets|that are
available and may be used.

After profiling the system by using these targets the targets are scanned again and
the colour difference is measured using CIE AE 2000 (CIE 015:2004) approach with
SL =1 (AE 2000 SL1) which gives equal weight to the entire grey scale. The mean and
max AE 2000 values for all patches shall be.détermined.

elated standards

CIE 15

leasurement

CIELAB colour difference measure (AE) according CIE 15 specs.

Colour patches of Target defined in‘Annex A.

im

The smaller the colour differences AE (L*a*b) the more accurate the colour reprqduction.

R
I\
Heference target
A
\

[otes

This measurement only provides useful information if the system has been cdlibrated
and profiled correctly for coeleur reproduction. It does not provide a colour reprpduction
quality estimation for ether than the chart colours and may show inaccurate colour
reproduction for ceptain types of originals.

For monitoringthesystem with a test chart other than the above-mentioned profiling
charts a reference scan can be made using the chart described in Annex A right after
the verification. Each monitoring scan can then be compared to the referenge scan.

(e

haracteristic

Colour mis-registration

=

escription

Cotour-to-colour spatial dislocation of otherwise spatially coincident colour features
of an imaged object.

Helated standards

[SO 12233 (resolution measurement)

ISO 19084 (chromatic displacement)

Neasureément

Determination of edge location on a per channel basis for all slanted edges jover the
imaging field.

A

Rafsran o +
INCTCT CTTCT™CaT 5\'\,

Clontad S do ia-tha t oot dofio o 1o IAIL
JIAdTIleu \/\AS\/J II1T LIICU LLCOLU VUITATI CULTIIIICU TIT ZAIIIIC A 4.

Aim Geometric distance between the edge location in the different colour channels shall
be as small as possible.
Notes If a dislocation of the edges in different colour channels is uniform over the field a

standard colour mis-registration is present. If it varies over the field e.g. from centre
to corners a chromatic aberration is present. For a line scanner it may be visible in just
one direction. For a line scanning system there may also be a dislocation that comes
and goes due do inconsistent motion.
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6.4 Details

Characteristic Sampling rate (obtained)

Description Sampling rate in pixels per unit of space determined from imaging a test chart with
known geometric structures.

Related standards

Measurement Determine the number of pixels for a block with a given geometric size in the image
of a test chart and convert to number of pixels per inch.

Referen{e target [Chieckerboard SITUCTUTe on 1arget defined in ANNEX A.

Aim The obtained sampling rate should be as close as possible to the claimed sampling
rate provided in the metadata of the image file.

Notes Also known as sampling frequency.
Sampling rate should not be confused with limiting resolution.

The sampling rate of a digital reproduction can be used to calculate the size of the
physical record if stored in an uncompressed format.

The sampling rate limits the maximum possible resolution®fan imaging system. Aq
cording to the Nyquist theorem, it is necessary to have atleast two detecting pointls
(pixels) on a cycle of a harmonic signal to be able to reproduce the signal. In other
words, to scan a black-and-white test structure, you.should have at least one pixel for
the white part and one pixel for the black part ta(be able to reproduce the structurg.

Characteristic Resolution (limiting resolution)

Description Measure of the ability of a camera system, or a component of a camera system, t
depict picture detail (see ISO 12233),

Related §tandards|ISO 12233, ISO 16067-1

Measur¢ment Analysis of the edge spread function in a slanted edge target. Use the sampling fre
quency at 10 % modulation threshold for limiting resolution.

O

A

Referenge target | The slanted edge structures in the target defined in Annex A are designed for SF
(spatial frequency respense) measurements.

Aim Reaching a frequency as high as possible but not higher than Nyquist (to avoid aliasing
for the 10 % modulation threshold (limiting resolution). Depending on the sampling
rate the max. resolution that can be reached varies. The resolution should be constarn
over the field of imaging and the difference in different directions (horizontal an
vertical respectively slow scan and fast scan direction) should be as small as possibl¢

L

=+

Notes Alsg.known as true optical resolution.

Note that resolution measurements based on slanted edge analysis requires uncon
pressed and unsharpened data.

The ratio between the limiting resolution and the theoretical Nyquist limit is basef
on the obtained sampling rate.

Characteristic Sharpening

Description Amplification of the spatial frequency response by means of image processing to
achieve sharper appearing images. Also, a class of image processing operations that
enhances the contrast of selective spatial frequencies, usually visually important ones.

Related standards|I1SO 12233, ISO 16067-1

Measurement Analysis of the edge spread function in a slanted edge target. For an image without
sharpening the SFR should at no frequency significantly exceed the value of 1.
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Reference target

The slanted edge structures in the Target defined in section 6 are designed for SFR

(spatial frequency response) measurements.

Aim The SFR should not significantly exceed the value of 1.

Notes

Characteristic MTF 50 (limiting resolution)

Description Measure of frequency based on the SFR measurement where a 50 % contrast level is
reached (see ISO 12233). This is an indicator for the sharpness of an image.

Helated standards|1SO 12233, ISO 16067-1

Neasurement Analysis of the edge spread function in a slanted edge target. Use the(sampling fre-
quency at 50 % modulation threshold as a sharpness indicator.

Reference target |The slanted edge structures in the target defined in Annex A ate’designed for SFR

(spatial frequency response) measurements.

Aim Reaching a frequency as high as possible but not higher than'Nyquist (to avoid pliasing)
for the 50 % modulation threshold.

Notes
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Characteristic Acutance

Description The visual perception of sharpness that describes the quality of being crisp or of
containing detail.

Related standards

Measurement The acutance measure is the SFR weighted with the contrast sensitivity function

(CSF) of the human eye for a given viewing condition.

The used viewing condition in this specitication shall be the 100 % Viewing (€.g.,01
a computer monitor) with a 100 ppi pixel pitch viewed from 0,5 m distance!

A
Acutance = —
A

r
where

A= JSFR L (V)X CSF(v)dv
0

A= J.CSF(v)dv
0

Referenge target

The slanted edge structures in the target defined in Annex A are designed for SFR
(spatial frequency response) measugements.

Aim

The acutance shall be as close as-possible to the max value of 1.

Notes

The CSF shall be calculated ahd applied as described in ISO 15739 with the viewing
condition being a 100 % viewing on a monitor with 100 Ppi viewed from a 0,5 m distancg.

6.5 Geometry

Characteristic

Illumination non-uniformity

Description

The illuminance non-uniformity consists of two components: it depends on how evenl
the scene to be captured is illuminated, and on the degree of shading introduced b}
the imaging system.

~3

Related gtandards

[SO17957 (shading measurement)

Measurg¢ment

Capture of a uniform white original and analyse for luminance shading according t
ISO 17957 and determine the L* value at at least 1 200 points equally spread over th
field of view and report the AL* between the max and the min L* value.

T O

Referente target

Uniform white paper or derived from checkerboard pattern in the target defined i

Annex A on which only the patches with the same reflectance (e.g. white patches) are
analysed.

Aim The illuminance should be as uniform as possible.

Notes Make sure no partin the image is clipped. Surrounding light should be avoided to not
influence the measurement.
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Annex A on which only the patches with the same reflectance (e.g.cwhite
are analysed.

Characteristic Chrominance non-uniformity

Description Depending on the type of device, the infrared cut-off filter, sensor geometry and angle
ofincidence there can be a colour shift in the image that gets extremely visible in case
of a uniform white or grey original.

Related standards|ISO 17957 (shading measurement)

Measurement Capture of a uniform white original and analyse for colour shading according to
[SO 17957 and determine the chrominance deviation from the average for each block
at at least 1 200 points equally spread over the field of view. Report the maximum
alina oftha ol S A0 daxziatio oo tlan clse ot S n o e )

VvdAIUUL Ul UIICU CITIT UVIITIIIATIICU UL VIAUIVIT do LIIC CITT UVITIITIAIICU TIVIT UIlliivIl llll\—)’ Uh-

Reference target |Uniform white paper or derived from checkerboard pattern in the target d¢fined in

patches)

Aim The chrominance non-uniformity should be as small as possible,

Notes Make sure no partin the image is clipped. Surrounding lightrsheuld be avoidéd to not
influence the measurement.

({haracteristic Distortion

[Jescription Displacement from the ideal shape of a subject (Iying on a plane parallel to t;te“image
plane) in the recorded image. The distortiommeasured can originate from three
different aspects: lens geometric distortioh; scanner motion distortion, impge pro-
cessing distortion.

Helated standards|ISO 17850

Neasurement For aregular grid of dots, crosses,orline intersections the locations are evalpiated on
a sub pixel accuracy basis. Thes€locations are compared to a regular grid ggnerated
from the central area of the image.

Reference target | The chart can be a dedicatéd dot or cross chart or the chart as specified in Annex A.

Aim The distortion shall b&las small as possible.

Notes Distortion can usually be characterized and compensated. Evaluation may|be done
with activated compensation if system allows for such compensation.

({haracteristic Reproduction scale

Description Describes how far a given geometric distance in the original is represented in the image

Helated standards

Neasurement Is'reflected in the claimed versus obtained sampling rate.

Reference target/| Derived from checkerboard pattern in the target defined in Annex A.

Aim Should be as close as possible to the original. Tolerances are project dependgent.

Notes The reproduction scale relates to dimensional accuracy.

7—Reporting results

7.1 General

Together with the list of results the following information shall be reported:

Date, Time, L

Camera/scanner manufacturer, model and serial number
Lens manufacturer, model and serial number (if applicable)

Lighting (if applicable)

ocation of the measurement

© IS0 2017 - All rights reserved
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— Used image processing software (Name and version)

— Camera settings that impact the imaging quality

— Including aperture, shutter speed, ISO (sensitivity/speed)

— Important image data

— including image width and image height, claimed sampling rate, bits per sample (bit depth),
colour encoding, colour profile

7.2 EX

Based or
the test
as a tabl
minimur]
the toler
that are

Table|

ample report for tone reproduction results

but of the defined tolerances, see Table 1.

the tolerance range for the individual application, the L* values extracted from the-image pf
chart shall be reported against the L* values of the original. In case the results are presented
e the differences between the original and the image shall be stated in a third ¢eltmn and the
h and maximum differences at the bottom of the table show if the values aneywithin or out pf
ances. Another option for using the max and min values is the coloured indication of valugs

1 — Max and min values need to be in the given range based .omthe tolerances for the
specific application
Camera/
Original L* AL*
Scanner L*

95 96 -1
90 88 2
85 85 0
80 79 1
75 75 0
70 69 1
65 66 -1
60 59 1
55 54 1
50 50 0
45 44 1
40 39 1
35 35 0
30 29 1
25 23 2
20 19 1
15 14 1
10 9 1
5 6 -1
max 2

min -1

In case of the presentation in a graph the tolerances shall clearly be indicated by separate lines or
marking the area of values within tolerance.

22
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Tone Reproduction

100

90

80

i 7

oU

50 —Cam@Scanner L*
/ e tolergdnce
40
/ @b‘Upper tolerance
30 Q)

C 7 S
Z \%U

Tonal Values Reproduction [L*]

0 T T T T T T T T 1
0 10 20 30 40 50 8 90 100
Tonal values Orlgmal [L*] Q
\\ -
Figure 2 — Graphical represent@gbn for the tone reproduction
\g@
3 Gain modulation A\Q

hin modulation was calculated or the average L* value of the two compared patches in the firdt column

7

Table 2 with the results for gain mod lé@)n shall contain either the pair of the patches for which the
g

and the calculated gain modulati(@)}l the second column.

@ Table 2 — Gain modulation

(max min values need to be in the specified tolerance level)
O Patch Gain Modulation
N
S 1/3 1,1
<éS> 2/4 1

Ve 3/5 1
\S§;;> 4/6 09
A 5/7 1
S 6/8 1.2

7/9 0,9
8/10 1
9/11 1,1
10/12 0,9
11/13 1
12/14 1,2
13/15 1
14/16 0,9
15/17 1
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Table 2 (continued)

Patch Gain Modulation
16/18 0,8
17/19 0,9
max 1,2
min 0,8
I acranhbical mracanmt ot 4l o 2 A3 o o Ol A i A o Alorazar oo o 1acal s b Al 601
n Case 0 A 61 al.}lll\,al lJl COUCIIUAUIVUIT UIIU TITUICALIVIT UL LUIIC \/llJlJbl AdITU TUVVCI LUICIAdIICU ICU VUL IO llhll.ll Uul.

Gain Modulation

1,4

c
] =0=Gain Modulation
0,6
==Upper Tolerance
Lower Tolerance
0,4
0,2
0 T T T T T T T T T )y T T T T T T T 1
S W b 0 NN D OO DN WD X O DA DO
A AV VN A Y AV WY WYY W N W W W W
cb\ q\ '\9\ '\r\\ 'Q’\ '\?’\ '\?‘\ ’\‘9\ '\rb\ '\/r\\

Grayscale Patch

Figure 3 —Graphical representation of gain modulation

7.4 Dynamic range
Dynamid range isreported as a single value in densities like 3,00 densities.

Alternatjvely the dynamic range can be expressed in:

— acontrast range like e.g. 1 000:1 (10D:1),

— an fstop range like 10 fstops (D/0,3010),
— oradBvalue (20*D)

7.5 Noise

The noise value is reported as visual noise value according to ISO 15739 for the viewing conditions
described in 6.1 over the L* value of the individual grey patches.

24 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=2eadf033d90755918011c3046eb1654d

Table 3 — Visual noise value in table form

ISO/TS 19264-1:2017(E)

(the max value should be below the specified tolerance level)

Original L* Visual noise
95 0,00
90 1,00
85 1,34
80 2,13
75 3,03
70 4,25 K\
65 5,10 q/Q
60 4,52 Ne
b‘/
55 3,33 @
50 3,10 J qq/
45 2,89 Ca
40 275 (N7
35 243 N
\J
30 2,3%_
25 2,07
20 Q&)ms
15 145
10 N o4
\ 4
5 K 0,00
3
max \’\\Q 5,1
mean 2,32
TN
C)\\ visual noise
6,00 Q‘ X
5,00 OC) P\
4,00 Qg\)c*)
]
RS
5&?
2,00
1,00
0,00 gl T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
L*
Figure 4 — Graphical presentation of visual noise over the L* value of the grey scale
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7.6 Banding
For Banding the graphical representation can be the digital values over pixels.
Banding
250
200
X\
P
$ 150 b‘,\’
2 ©
S Qv
= N
® 100 c
N
2
50 LN
& o)
ol 4 T \ g T T 1
0 2 4 6 8 10 & 14 16 18 20
Pixel . @)
X

Figure[5 — Digital values over Pixels. Regular\’p\eaks in this structure indicate the presence of
band@ in images

S
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Banding (frequency plot)

35,00
30,00 A
25,00 / \
20,00 / \ A
y\\
2%
O
10,00 o lr
N
5,00 &GJ
7’ O\ N
0,00 T T T T T T <‘ T T T 1
0,00 0,05 0,10 0,15 0,20 0,25 ﬁoo 0,35 0,40 0,45 0,50
Frequency (cycles pé@( 1)
S
Figure 6 — Frequency peak in the Fourier transform of the pixel values representation
(one or multiple peaks ind@te the presence of banding)
| ¥
717 Defect pixels <O
For the evaluated area the number @l‘pixels outside of the expected range are reported. In case of
the intention to correct them, a pixel map/table with the x, y coordinates of the defect pixels can be
r¢ported. @ .
7t8 White balance QO
c.) Table 4 — White balance over the L* values
Qathe tolerance level is specified for the max of the absolute AC*)
??‘ Original L* White balance C*
§ 95 0,00
&?* 90 1,00
S 85 1,34
80 191
75 1,44
70 0,30
65 -0,20
60 -0,32
55 -0,15
50 0,67
45 0,72
40 1,05
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Table 4 (continued)
Original L* White balance C*

35 0,97

30 0,45

25 0,21

20 0,35

15 0,02

16 08,25

0,30 K\
>
max 191 /'\ .
mean 0,54
Jave)
o)v
White Balance N

5,00

4,00

3,00

AC*

O.
\°

C

L*

QJ
Figure V7 — Graplﬁl‘representation of the white balance over the L* value with the upper and
§ lower tolerance levels

e

7.9 Coﬂ&ir reproduction

For the colour reproduction the AE 2000 values should be reported in form of a table for each individual
patch together with the result for the mean and the max value for all patches.

It is sufficient to report the mean and the max value only, see Table 4.

Table 4 — Colour reproduction values

Colour Checker SG

mean AE

max AF

results

2,34

5,2

28
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7.10 Colour mis-registration

For the maximum of the edge shift between the R/G and B/G channels for all edge positions shall be
reported as a single number.

7.11 Sampling rate

The claimed and obtained sampling rates shall be reported as single numbers.

7

—3

th

7
T

7
T

spread over the fiéld of view and the maximum value shall be reported as colour non-uniformi

12Resotution
he ratio between the limiting resolution at 10 % modulation and the obtained sampling@\yrats

rthest position from the centre being at least 65/100 from the centre of the field of view.

13 MTF 50/MTF 10

le 10 % modulation threshold is reached gets reported.

14 Sharpening

he sharpening shall be the max determined contrast valde)of all of the measured spatial fj
sponse curves.

15 Acutance

he acutance value shall be measured according to the table in 6.4 and be reported for all
here the SFR/resolution is measured and the'/minimum value shall be marked.

16 Illuminance non-uniformity

he illuminance shall be reported for the at least 1 200 points equally spread over the field of
le AL* between the max and the.min L* value shall be reported as a single number.

17 Chrominance non-suniformity

he chrominance déviation from the mean shall be determined for the at least 1 200 point

18 Distoition

he max distortion level for the entire field of view shall be reported as a single number.

shall be

ported for at least 9 positions over the field of view. One of the positions being in the leentr¢ and the

he ratio of the frequency where the 50 % modulation threshold is reached and the frequen¢y where

requency

bositions

view and

5 equally
Ly.

7

19 Renroduction scale
+——eproadcHon-seaie

In case the reproduction scale differs from 1 the scale shall be reported as a ratio between the size in
the digital file and the size in the original e.g. like 2:1 in case the digital file includes a magnification of 2.

©
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The test
input dey
measure|
are relia

Annex A
(normative)

Test chart requirements

For flatb
or other

The stan
inch (dpi
indicated

Problem
of a non
at a min
shall hay
between

Each feaf

The targ
systems
of the or

All stru
reflectar
typical K
patches

The chan

30

The

It sh
be b
shoy

At ¢
com

chart shall he designed to evaluate the imaging systems quality of scanners and other digital
rices used to create digital images of documents, photos and other reflective media. Individupl
ments and regular checks of the target ensure that the results obtained from the measurements
ble.

ed or reprographic scanners it should be mounted on a solid backing material likecaluminium
cuitable material.

dard chart defined in this document is designed for a maximum sampling rate of 600 dots pé¢r
). In case a manufacturer creates a chart with a resolution higher than 600 dpi, it should he
| on the chart.

5 with the illumination systems of test devices shall be avoided by using a material that consists
structured surface. For the target in combination with the production process a max density
mum of 2,3. Therefore the target will usually be produced‘on glossy material. The materipl
e a white substrate with a L* value of 94 + 2, an a* valué,bétween -1,0 and 1,0, and a b* valye
-4,0 < b*< 0.

ure of the test target can have one or multiple funétions.

bt shall be suited for visual and automatic evaliiation that covers all the basic aspects of imaging
guality and at the same time is scalable. Depénding on the field of view of the system or the size
ginals that are intended to be scanned respectively, the target needs to be varied in size.

tures designed to be neutral grey;at different brightness levels should have a spectrpl
ce as uniform as possible over thevisual spectrum. The patches shall appear uniform under
alogen, tungsten, and fluorescent lighting. The measured a* and b* values for all neutrpl
D50, 2° observer) shall notexceed the +4 range.

t shall consist of the following structures:
kize shall be that efthe largest original that is intended to be scanned with the system.

hll contain atléast one gray scale in horizontal and one in vertical position. The L* values should
ptween 5 and\95 and shall be between 10 and 90. A minimum of 15 steps is required and thegy
ld be equally spaced over the L* value range.

ast¢ 9’slanted edges fulfilling the requirement of the ISO 16067-1 resolution standard |n
bination with structures for visual resolution analysis. One edge positioned in or close to the

cent

T Ay the Other edges Spread as a regutar grid-over the immaging fietd withrtire farthestdistarce

from the centre being at least 65 % of the imaging field (diagonal).

All e

dges shall be on the same target to ensure the same focus position for all evaluations.

A regular grid (crosses, checkerboard etc.) shall surround all other structures to enable distortion
and [llumination measurement.

A black white and grey line shall cover the width and length of the entire chart to enable banding
and defect pixel analysis for scanners.
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— Colour reproduction is determined on a colour checker SG which does not fit on the chart in addition
to the other structures. But the chart may contain colours (e.g. a subset of the Colour Checker SG)
that can be used for monitoring the colour reproduction.

© IS0 2017 - All rights reserved 31


https://standardsiso.com/api/?name=2eadf033d90755918011c3046eb1654d

ISO/TS 19264-1:2017(E)

Annex B
(normative)

Guidelines for imaging performance aims and tolerances

Dependi
scanned

for each

charactefistic to a full set of specifications.

For a manufacturer to advertise a level A compliant device according to this documentthe device sha

ng on the application each quality aspect may be of different importance, eg. if a haok is
to apply an OCR to it and make it inducible and searchable the colour accuracy is of min
importance and a high tolerance can be accepted. Therefore this document creates three quality-levels
of the characteristics. Users may combine the different quality levels they require‘for eac

be within all aim and tolerances stated for level A devices.

pr

h

Level A

Level B

Level C

Tone repfoduction

(of gray dcale next to image
centre)

AL¥*<+2

AL¥*<+3

AL¥<+4

Patches

(of gray dcale next to image
centre)

Gain Modulation highlights| Gain between 0,8 and 1,1 | Gain between,0,7)and 1,2 | Gain between 0,6 and 1,3
Patches (L*between 95 and

85*) (of gray scale next to

image ceptre)

Gain Moflulation all other| Gain between 0,7 and 1,3 | Gain‘between 0,6 and 1,4 | Gain between 0,3 and 1,4

Noise (vipual noise)

Dynamicfange (of gray scale
next to ithage centre)

>2,3

22,1

219

Banding

Based onwvisual inspec-
tion, no banding

Based on visual inspec-
tion, no banding

Based on visual inspec-
tion, slight banding

Defect pifels (flat field illu-
minatiorrrequired)

No-defects measureable

Less than 0,1 per million

Less than 1 per million

tween clajnted and obtained)

White balance (over field) AC*<+2 AC*<+3 AC*<+5
Colour rgproduction Max AE* is recommended | Max AE* is recommended | Max AE* is recommended
tobe<+10 tobe<+15 tobe<+15
Mean AE*< = 4 Mean AE*< =5 Mean AE*< £ 5
Sampling|rate(Difference be- 2% <3 % <4 %

Resolutionmeasured as fre-

200 Y of claimed Sam-

20U Y% of claimed Sam-

=70 % of claimed Sam-

quency where 10 % Modu- pling rate pling rate pling rate

lation is reached (MTF10)

according to ISO 16067-1 at

each location in the image

and in both directions hori-

zontal / vertical

Sharpening Max SFR contrast Max SFR contrast Max SFR contrast
value 1,05 value 1,1 value <1,2

MTF 50 >0,5 x the minimum fre- | >0,45 x the minimum fre- | =0,45 x the minimum fre-

quency required for MTF10 | quency required for MTF10 | quency required for MTF10
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Level A Level B Level C
[llumination non-uniformity AL*<3 AL*<3 AL*<3
for A3 and smaller
[llumination non-uniformity AL*< 4 AL*<5 AL*<5
for > A3 and < A2
[llumination non-uniformity AL¥*<5 AL*<6 AL*<6
for > A2 and < A0
Colour mis-registration <0,4 pixel <0,7 pixel <1 pixel
Oistortion <t5% <2-% =59
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Annex C
(informative)

Example of multi-pattern chart: Universal Test Target (UTT)

C.1 Overview

The UTT
input dey
measure
are relia

The targ

be availdble as single sheet that can be used even for pull through scanners. Forflatbed or reprographlic

scannerg

Problem
of anon j
colour s
glossy m|
-1,0 and

C.2 Ch

Each fea
perfectt

But with
who hav

The idea
that cove
we have

All stru
reflectan

compromise for spectpalnon uniformity needs to be made but kept in mind for the production process.

The pat
measure|

test chart is designed to evaluate the imaging systems quality of scanners and othén digitpl
rices used to create digital images of documents, photos and other reflective media.'fndividupl
ments and regular checks of the target ensure that the results obtained from the measurements
ble.

bt can be produced by any person or institution as long as the technical specs‘are met. It should

it may be mounted on a solid backing material like aluminium or othér suitable material.

5 with the illumination systems of test devices shall be avoided b$ using a material that consists
tructured surface. For this target a max density at a minimum of 2,3 and a sufficient size of the
ace to produce colour patches are required. Therefore thetarget will usually be produced gn
aterial. The material shall have a white substrate with a £* value of 94 * 2, an a* value betwegn
1,0 and a b* value between -4,0 < b* < 0.

art features

fure of the test target has one or multiplefinctions and of course there is no such thing as|a
hrget. There are always compromises inrone feature for the benefit of another.

the UTT test chart we hope to provide a target based on the experience of a group of people
e used scanners and digital caméras for years.

behind the UTT test chartwas to have a universal target for visual and automatic evaluatidgn
rs all the basic aspects ofimaging systems quality and at the same time is scalable. Therefore
mplemented a variety offeatures that will be explained in the following sections.

tures designed to”be neutral grey at different brightness levels should have a spectrpl
ce as uniformyas’possible over the visual spectrum. In order to drop the cost of the target|a

hes shall @ppear uniform under typical halogen, tungsten, and fluorescent lighting. The
d a* and.b* values for all patches (D50, 2° observer) shall not exceed the + 4 range.

C.3 Sc

alability

Designed as a 420 x 300 mm (app. A3) chart the target can repeatedly be put together to sizes up to A0
or even bigger. The Grey bars and scales are designed in a way that they go through the whole width and
length of the target and the slanted edges are spread at equal distances of 140 mm. see Figures C.1 to C.4.

34
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RZ
Flgu{'s'éh — Basic A3 version
O
e
S
OQO
&
&
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Figure C.3 — A1 combination
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Figure C.4 — 8 ets combined into one AO chart
g \@r g

oF

>
C4 Tolerances .
Iflnot otherwise stated the@ metric tolerances are a max of 1 per mille of the absolute valuefs. This is

(¢

pecially valid for the scﬁl}e and the checkerboard.

o)

br everything tha\ﬁ;gc%s to be mounted on top of the target - like the resolution boxes - the hounting
hould be within £4mm from the assigned position.

AlL* and AE*@HeS shall be measured according to CIE 15.2 for D50 and the 2° standard obser}ver.

S
@é\/(g ving ) (e vane) (o o) 1)
S

)

* * * 2
AL; = (LI. +L ) (C.2)

ref

For grey patches the over all mean AL* should be <2 and the max AL* should be <3.

The mean AE* (including the colour aspect) for the grey patches should be <2,5 and the max AE* should
be < 4,5.

Within a single colour patch the AL* value should be < 0,5.

For the colour patches the Delta values are defined as in the following Table C.1
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Table C.1 — Delta values

Tolerances AE Mean Max
A1:C4,D6:F9 <5 <7
A5:C6, D4:F5 <4 <5
A7:C9, D1:F3 <2 <4

C.5 Surrounding black line

A 1 mm thick line surrounds the target with the centre of the line being a rectangle of 420 x 300 mrp.
The line s needed to combine single targets into larger arrangements of A2 to A0 and to cut:the larger
arrangerhents into smaller targets without destruction of any important features. The linelliés on top pf
all other|structures described.

C.6 Background checkerboard

A checkdrboard structure forms the background of the target. The patch size-is 10 x 10 mm and starfs
with a white patch at the left lower corner of the target. The darker patches are neutral grey with|a
L* value pf 50. Each patch is surrounded by a 0,38 (1 pt) black line. The_checkerboard can be used for
uniformity analysis, white balance checking, and distortion and dewidtion analysis.

Figure C.5~— Example of checkerboard

C.7 Grey bars

Three hqrizontal grey bars\(substrate white, max black, and L* 50) are located at the top of the target
5mm frdm the border{cyossing the whole target. A replication of the same 3 bars is also vertically
oriented|on the left Side of the target Smm from the border crossing the whole height of the targgt.
These bdrs are designed for a variety of different purposes. They can be used for white balancing,
uniformity cheeks*for scanners, noise analysis, stripes and dead pixel analysis, dark current analysis,
etc. The yertical'bar lies on top of the horizontal one.

Figure C.6 — Example of grey bars

C.8 Scales

There are two scales, a horizontal and a vertical one with a white background located next to the inside
of the colour bars and lying behind the colour bars and on top of the checkerboard. There is one centre
line for each scale with a millimetre and an inch scale next to it. On outside of the centre line is the
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millimetre and on the inside is the inch scale. The exact location and dimensions off the scale can be
found in the Excel spec sheet. The millimetre scale starts at the left side of the horizontal scale and at
the bottom of the vertical one. The inch scale starts at the right side of the chart and at the top. The
white background of the scales is located behind the two scales so that the crossing of both scales at
30/30 mm is visible.

40 50 60 70 80 90

sl bl e bl

15 14 13

Figure C.7 — Example of scale

—3

he scales are used to check deviation especially but not exclusively for pull throtigh scanpers and
'tefacts that affect the lines of a scale.

[o5)

(9 Grey scales

There are 4 grey scales, two horizontal ones and two vertical ones located half way between the border
and the centre of the target. That means the vertical ones are vertically centred and located|105 mm
ldft and right of the centre and the horizontal ones are horizontally centred and located 62,5 mm above
ahd below the centre. The vertical version of the scale is 15 mm wide and each patch is 7 mm high. And
the horizontal version is 90° tilted.

Ehch grey scale consists of 20 patches starting at L* of S\with 5 L* value increments (5 to 95) and the
14st patch representing the max black of the target at aldensity level of app. 2,3 or above. Tolerdnces are
glven in C.3. The left vertical scale stats with L* 95 afthe bottom, the right one with L* 95 at the top. The
upper horizontal scale has L* 95 on the right andthe lower on the left side. Exact locations arg given in
the Excel spec sheet. Patch numbers start at LX95 with 1. The numbers shall be printed on the|inside of
the scale in 8 pt Verdana and orange colour.

The grey levels shall be produced as gray tones without using a screening technology that mjay affect
the noise measurement. In case a.screening technology cannot be avoided the actual dot size needs
tq be 10 times smaller than the size per pixel expected be the camera or scanner. If this reqliirement
cannot be met, noise and signal to noise ration cannot be measured. In this case the tonal values shall
also be measured as an average value of a size big enough to cover at least 64 printing dots.

Figure C.8 — Example of grey scale

(110 Colour patches

The colour patches are a similar to a subset of the x-rite colour checker SG. But with the production cost in
mind the colour have been slightly modified. The first 18 colours are similar to the original colour checker
and the last 9 colours are the highlight patches of columns D and K of the colour checker SG. In order to
perform a detailed colour check the original x-rite colour checker SG or an IT8 target shall be used.

The colour patches with a size of 10 mm x 10 mm for each patch are aligned in 3 columns an 9 rows
with the central patch B5 located at 150 mm/150 mm from the left bottom of the target are shown in
Figure C.9. A copy of the setis rotated 180° and placed at the same distance from the target centre on its
right side (E5 270/150). The exact locations can be found in the Excel spec sheet and tolerances for the
colours are given in C.3. The targeted L*, a*, b* values can be found in Table C.2.
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Figure C.9 — Example of colou@tches
QO

Table C.2 — Targeted {,@Q”{, b* values

Colour patches KQ)\‘ a* b*
Al 18 24 -61

A2 L8 3 90

A3 N el 38 74

Aq - 21 35 -32

A5 32 24 32

(A6 45 -32 38
O a7 85 -2 -9
N 86 13 7

A9 90 -17 6

R
B1 53 -45 38

Q?‘

% B2 49 56 -14

&?‘ B3 35 12 -53
S B4 72 -25 65
B5 64 20 19
B6 53 8 -27
B7 85 13 0
B8 85 -11 26
B9 85 4 -6
c1 46 64 34
C2 48 -34 -31
C3 48 54 21
C4 71 19 80
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Table C.2 (continued)

Colour patches L* a* b*
C5 47 -5 -25
C6 69 -35 -1
C7 86 -19 -1
C8 87 10 18
C9 85 -14 -9

—

he numbers shall be printed as shown on the bottom and the inside of the scale in 8 pt Ver
orange colour.

(11 Slanted edges

The slanted edge structures are designed for SFR (spatial frequency responsé)ynieasurement
determine sharpness and resolution of the imaging system. They shall be combined with t}
r¢solution ones into a box of 50 mm x 25 mm. The box located on the imagined centred horiz
shall be rotated by 90° clockwise. Each slanted edge structure is agranged on an imagined
grid from the target centre. The slanted edge is located on the leftsside of the box with a 1
of 25 mm x 25 mm and a grey level of L* 63. Centred within thatbox is another box of 15 cm
and a grey level of L* 34 that is rotated by 5° On the right side of the outer box there shall bg
5{bstrate white box of 25 mm x 25 mm that contains the visual structures described in 4|

corners and the upper and lower centre of the 50 mm x 25‘mm box there shall be crosses needgd
alitomatic detection. These crosses consist of 3 mm blacklines with 0,38 mm thickness.

p 2

(Q//
<‘// <\
/<\\V

\”

+
Figure C.10 — Example of slanted edges
The exact dimensions and locations can be found in the Excel spec sheet.

The manufacturer.shall be responsible for the sharpness of the slanted edge. The edge

stifficient (and notbe the bottle neck) to measure scanner resolutions of up to 600 pixels/in (|
njm) accordingte/ISO 16067.

Cl12 Visual resolution structures

lana and

5 used to
he visual
ntal line
140 mm
ectangle
x 15 cm
another
8. In the
d for the

shall be
~ 12 LP/

,8 LP/mm

Théwisual resolution structures shall be the ones specified in DIN 19051-2 target starting at 2
ul : . ; :

The manufacturer shall be responsible for an appropriate resolution up to 18 LP/mm.

C.13 Additional chart border

der 4.7).

Those who want to perform an additional more detailed colour check can mount an IT8 target inside
of the additional chart border in centre of the ISO 19264 TEST CHART. By doing that the centre SFR

structure, the colour patches of the ISO 19264 TEST CHART, and the background checkerboar
covered and cannot be used.
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The additional chart border is a transparent rectangle 150 mm x 100 mm with a 0,76 mm black
contour line.

C.14 La

belling patch (for sponsor logo, provider information etc.)

The labelling patch is a substrate white rectangle with a size of 70 mm x 25 mm and a contour line of

0,38 mm

with its centre located at 210 mm/187,5 mm from the bottom left of the target.

In the patch there shall be the name “ISO 19264 test chart” printed in black letters of Verdana Bold 14 pt

centred gt 210/ 195 T fronT the bottommteftof the target:

The arealbelow the name can be used for custom logos and descriptions.

C.15S

Each target shall have a serial number provided by the manufacturer, the target type, an expiratid
date depending on the production process but no longer than 3 years from the“production date ar
the manpfacturer mentioned. Manufacturer meaning not the one who provides the target but tf

instituti
Target ty

The statg
of Verda
manufac

No logos

QR code
pattern.

C.16 Sp

Optional
horizont

For intey
the ISO
integratd
webmasf

ialization

n or person who printed it.

pes: XxX

na 10pt and having the following format: “Serial No. 000007, Type: standard, expires xx/yyy
fured by XXX”

or coloured structures shall be used in this place.

for target serialization can be put in the labelling patch area or in the space for optional te

ace for optional test pattern

test pattern shall not be higher“than 25 mm and not be wider than 250 mm and shall |
hlly and vertically centred between the bottom and the lower slanted edge boxes.

nal use every company may use this area for whatever it is needed. If a specific version
19264 TEST CHART(with optional patches becomes publicly available the manufacturer
r should put the spécs with tolerances of these on the ISO 19264 test chart website (send
er).

bment shall be printed vertical from bottom to top on the right dge of the target in black letter

n
d
e

42

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=2eadf033d90755918011c3046eb1654d

ISO/TS 19264-1:2017(E)

C.17 Representation of the target

Figure C.11 — Representation of t&é-ISO 19264 test chart designed according to this document
>
(118 Chart definition @&ie ISO 19264 test chart

flnot mentioned x an gdordinates describe the lower left corner of the structure and all geometric
vilues are given in mi etres.

\
Lpwer left corn&the document is defined as 0,0 mm.

Dbcumen g:t 420
Docg{@ width 300

S J&bunding black line

p—

The chart is surrounded by a black line with 1mm thickness with the centre of the line being the border
of the chart. Line is on top of all structures.

Gray bars X y Width | Height | Aimed L* value
horizontal black 0| 290 420 5 max black
horizontal white 0 | 285 420 5 substrate white

horizontal gray 0 | 280 420 5 50
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Gray bars y Width | Height | Aimed L* value
vertical black 5 0 5 300
vertical white 10 0 5 300
vertical gray 15 0 5 300
Sackeround |, )y Width Height Aimed L* value
irst white patch 0 0 10 10 substrate white
first grey patch 10 0 10 10 50
coptinued as check- Each patch is surrounded by a black line of 0,38 mm thickness with
erlhoard the line centre being the border of each patch.
Vefrtical scale X y Width Height Ai;:;!:eL* Contour
dentre line 30 0 0 300 max black 0,19
mm lines 29 every mm 1 0 max black 0,19
4 mm lines 28,5 every 5 mm 1,5 0 max black 0,19
1D mm lines 27,5 every 10 mm 2,5 0 max black 0,19
lettering every 10 mm, Verdana 8 pt-on left side of scale
1/16 Inch lines 30 every 1/16 { 0 | maxblack 0,19
1/)2 Inch lines 30 every 1/2 Inch 1,5 0 max black 0,19
nch lines 30 every Inch 2,5 0 max black 0,19
lettering every inch, Verdana 8 pt on right side of scale
surrpunding white 0 20 20 300 Suv?,;tiiite be}gllrclgl‘zst !
Scale on top of background checkerboard and behind horizontal grey bars
Horizontal scale X y Width | Height |Aimed L* value| Contour
Centre line 0 272,4 420 0 max black 0,19
mm lines every mm 272,4 0 1 max black 0,19
b mm lines every 5 mm 272,4 0 1,5 max black 0,19
10 mm lines every 10 mm 272,4 0 2,5 max black 0,19
lettering every 10 mm, Verdana 8 pt on upper side of scale
1/[L6 Inch lines every 1/16 Inch 271,4 0 1 max black 0,19
12 Inchlines every 1/2 Inch 270,9 0 1,5 max black 0,19
Inch lines every Inch 2699 0 2,5 max black 0,19
lettering every Inch, Verdana 8 pt on lower side of scale
surrounding white 0 265 420 15 substrate white bol'z}elhsi;la%es
Scale on top of background checkerboard and behind vertical grey bars
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In contrast to the rest of the features the position given for the grey scales describe the centre of
each patch and not the lower left corner

Left vertical grey scale X y Width Height Aimed L* Density
GS_L_1 105 83,5 15 7 95 0,06
GS_L 2 105 905 15 Z aQ 9'12
GS_L_3 105 97,5 15 7 85  \0,18
GS_L_4 105 104,5 15 7 80 4\ 25
GS_L_5 105 111,5 15 7 75, N 432
GS_L_6 105 118,5 15 7 EOR 0,39
GS_L_7 105 125,5 15 7 L 0)65 )47
GS_L_8 105 132,5 15 7 4, 60 55
GS_L_9 105 139,5 15 7 N[ 55 0,64
GS_L_10 105 146,5 15 o 50 73
GS_L_11 105 153,5 15 7 45 (,84
GS_L_12 105 160,5 15 4 7 40 )95
GS_L_13 105 167,5 155 7 35 1,07
GS_L_14 105 174,5 18N 7 30 121
GS_L_15 105 181,5 15 7 25 1,36
GS_L_16 105 1885 [« 15 7 20 1,52
GS_L_17 105 1955 8 15 7 15 172
GS_L_18 105 202,50% 15 7 10 1,95
GS_L_19 105 209, 15 7 5 2,26
GS_L_20 105 | ..C2165 15 7 Dindx > 2,3
o
Numbering lour Typo
N[:mbers on right side C)Oorange Verdana 8pt
Right ve;r}{‘al gray scale X y Width | Height | Aimed L* Density

_<{)TSR.1 315 | 2165 | 15 7 95 0,06

% GS_R.2 315 | 2095 | 15 7 90 0,12

)" GSR3 315 | 2025 | 15 7 85 0,18

) D GS_R_4 315 | 1955 | 15 7 80 0,25

S GS_R_5 315 | 1885 | 15 7 75 0,32

GS_R_6 315 | 1815 | 15 7 70 0,39

GS_R_7 315 | 1745 | 15 7 65 0,47

GS_R_8 315 | 1675 | 15 7 60 0,55

GS_R_9 315 | 1605 | 15 7 55 0,64

GS_R_10 315 | 1535 | 15 7 50 0,73

GS_R_11 315 | 1465 | 15 7 45 0,84

GS_R_12 315 | 1395 | 15 7 40 0,95

GS_R_13 315 | 1325 | 15 7 35 1,07

GS_R_14 315 | 1255 | 15 7 30 1,21
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