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Information technology — Office machines — Machines for colour image reproduction

Method of specifying image reproduction of colour devices
by digital and analog test charts
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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 1ISO and IEC, also take part in the work. In the field of information
technology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft International

Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an Intgrnational Standard requires approval by at least 75 % of the national bodies casting a vote;

In exceptional circumstances, the joint technical committee may propose the publ cal Report
of one|of the following types:
— type 1, when the required support cannot be obtained for the pubj Standard,
degpite repeated efforts;

— type 2, when the subject is still under technical developmen 3 any other reason there is the
futre but not immediate possibility of an agreement on apt '

— type 3, when the joint technical committee has collected } ki s normally
puplished as an International Standard (*

Technjcal Reports of types 1 and 2 are subyj ithi e whether
they can be transformed into International Standards, T i ily have to
be revlewed until the data they provide are ¢onsideredtp. be

Attentipn is drawn to the posgibili : \ of patent
rights. [ISO and IEC shall not be i b

ISO/IHC TR 24705, ic
ISO/IHC JTC 1, Inf'

This Tlechnical Report ational Standard ISO/IEC 15775 and on the Draft International
Multipart ISO/IEC f 19839-1 to —4:2001 which together are identical to the multipart
standgrd DIN 338€ . it was decided at the Ballot Resolution Meeting on DIS ISO/IEC 19839-1
to -4 ir] Berlin tap e chnical Report instead of a multipart International Standard.

Committee

@ISO/IEC 2005 - All rights reserved \
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Introduction

Background Information

This Technical Report is based on analog ISO/IEC-test charts with 16-step colour scales equally spaced in CIELAB.
The International Standard ISO/IEC 15775 for the specification of image reproduction of colour copiers uses analog

ISO/IEC-test charts with e. g. a 16 step colour scale between White W and Cyan-blue C which is equally
CIELAB.

spaced in

In image technology for the output of the colour series W — C the four device coordinates cmyk (Cyan-blue, Magenta-
red, Yellow, Black) have been used for many years. If the coordinate of Cyan-blue is changed between zero and 1
and the other three are zero then the series W — C appears on the output, e. g. on an office colour laser printer or in

offset printing.
Linear relation between device and CIELAB coordinates for office systems
There is much discussion in the field of image technology about the meaning of device coordinates, e. g.

cmyk or

rgb, for prirjters and monitors and their relation to the L*a*b* data of the device independent colour spacs

reflection
are called

Digital ISQ/IEC-test charts with néwN\jeyiceX:
By the calculation meth @ )

to the devige coordinates,

CIELAB.

ice

ethods
r-

etween

B space.
o,c*=0
CIELAB

and Cyan-

are

roperties
an transfer
n file.

test charts

ing this

Vhite W of

the analog|ISO/IEC-test ghakts olour
difference ¢f AE* =3 equipment
image techpology. S8 ard
colours of|off D/IEC-test
charts. Exgmple ~ .
This Technical Repo and ISO/IEC 15775
Table|0-1: Application of this Technical Report and ISO/IEC 15775 for specifying image reprofluction
Input  |Qutput |Input and output media and applications Technical Report
Input media Output media|Application [(TR) or Standard
- - - - Basis TR ISO/IEC 24705
analog |analog |ISO/IEC-test chart (hardcopy) Hardcopy |Copier ISO/IEC 15775
analog |digital [ISO/IEC-test chart (hardcopy) File Scanner |TRISO/IEC 24705
- . Hardcopy |Printer TR ISO/IEC 24705
digital |analog [ISO/IEC-test chart (file) {Softcopy Monitor TR ISO/IEC 24705
Vi @ISO/IEC 2005 - All rights reserved
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Table 0-1 includes the applications of this Technical Report and ISO/IEC 15775 to specify image reproduction
properties.

This Technical Report describes the classification and a basis for the production and application of analog and
digital ISO/IEC-test charts. It describes methods for the specification of image reproduction properties of colour
devices. The International Standard ISO/IEC 15775 and this Technical Report define visual and colorimetric
methods to specify the image reproduction properties of colour systems. A colour system includes the black box
between input and reproduction of digital or analog ISO/IEC-test charts.

The area of the colour copier devices with the reproduction process “analog —analog” is excluded here as this area
is already covered by the International Standard ISO/IEC 15775. There is a close relationship to the other
reproduction process types “analog — digital” and “digital — analog” which require similar specification methods
and corresponding digital and analog ISO/IEC-test charts. The different reproduction processes are defined in
ISO/IEC 15775 and this Technical Report.

This Technical Dopnrf consists of:

Section 2Jto 6.: Method of specifying image reproduction of colour systems by digital & gé@lcharts -
Classificatjon and principles.

Section 7]to 9.: Method of specifying image reproduction of colour systems by '|ta ifput dno h output as
hardcopy [for colour image reproduction devices: “digital — analog” (Printers) alisat)

Section 10. to 12.: Method of specifying image reproduction of colour systems b yinp i digital output
for colour image reproduction devices:“analog — digital” (Scanners) — Apf i

Section 18. to 15.: Method of specifying image reproduction of colo S al input and anglog output
as softcopy for colour image reproduction devices:“digital — analag” { pplication and realigation.

Equal relgtive CIELAB spacing of analog and digital ISO/IEZ

This Techrlical Report is based on analog and digital ISO/I
equally spaced in CIELAB between white W and the six ¢

CMYOLV (,MYOLV

hexagon n I EC e complementary
hueplanes A==

colour names of
I SO/IEC 15775

: \ Transfer TLS18: Television Luminous System
three bagsic colors three mixed color S L* =18

TR24705/E8370-61 N TR24705/B2410-2N

the standard daynlight CIE Iluminant D65 and approximately equal luminance of the white monitor and the illuminated
white paper (e. g. in special cases in a light booth). This Technical Report and the figure on the right side assume a
monitor black with the CIELAB lightness L*=18 as standard. This lightness is produced by a standard luminance
reflectance Y,=2,5 of the standard ambient light on the monitor surface.

For chromatic colours, equal CIELAB data on the monitor and for printer output are not intended. A relative
reproduction is intended which has the following main advantages for the 16-step colour series of the ISO/IEC-test
charts:

1. All Landolt-rings are recognized on both devices for the light (0-1), the medium (7—-8) and the dark steps (E-F).
2. The recognition of the rings is optimized because the largest possible CIELAB difference is produced.

3. The whole device output colour space is filled which is desired by many applications, e. g. digital photography.
4. Linearized device systems need much less measurement data for profiling compared to unlinearized data.

@ISO/IEC 2005 - All rights reserved Vil
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5. The relative reproduction is approximately an absolute reproduction, e. g. if the reflective analog ISO/IEC-test
charts or other originals are reproduced on printers with 8 basic colours similar to the 8 standard offset colours.

NOTE: When the CIELAB data of ICC profiles which are used to map the CIELAB input colours on the output
device do not include the information about the 8 device colours then the above simple relative reproduction
between the input and output space is very complicated. For example one must change all hues differently.

The digital ISO/IEC-test charts are equally spaced in digital coordinates between 0 and 1. Different device
coordinates, e. g. cmy0*, 000n*, w* and olv* are used in the digital ISO/IEC-test charts. The star (*) indicates a
linear relationship between the digital device coordinates, e. g. cmy0*, and the CIELAB coordinates L*a*b*.

NOTE: The International Technical Report ISO/IEC 19797 describes the linearization methods between

device coordinates, e. g. cmy0*, and the CIELAB coordinates L*a*b*.
Production of analog ISO/IEC-test charts according to ISO/IEC 15775 from digital test charts

Anyone may produce ISO/IEC-test charts. To do this it is recommended that use the digital ISO/IEC-test chart files

be downlod
standard 1
Internation
with the stg
charts whig
charts acc
ISO/IEC 1§
(see Annex

ded from the recommended Servers. A producer may Include a iree digial image which must
b step series of the grey scale and the 14 CIE-test colours when the image istaken. According

Applicatio
This Techn
devices su¢
system ang
charts.

For this the
Siemens-s
well as 5- 5
based on t
of resoluti

analog and digital ISO/IEC-test chal
ars and Landolt-rings in different colou

the absolute CIELAB-coordingtes L*a*b*. See Annex N. This Annex recommends three digital ISO/IEC-tq
for the test$ aceording to this Technical Report, but additionally other ISO/IEC-test charts of the list can b
appropriatg. JFhe test report requires that the forms of Annex A to Annex F be included. The ISO/IEC-test

nclude the
g to the
chart files
ction. Test
DIN-test
ording to

production
Photo-CD
tal test

, is well as

colours as
tion is
y in terms

C 15775.
metry and
offices the

) cd/m? for
hinance for

ight D65 is

b required
tors the
d to the

DONn*, and
st charts
e used if
charts of

the tests appeat tArRexEant-Antex+—

The tests use the same test elements as for the test of colour copiers. See ISO/IEC 15775 and Annex N. The colour
series between White W and CMYOLYV is tested but e.g. the series between Black and CMYOLYV are not included in

ISO/IEC 15775. The last series are usually approximately equally spaced in relative CIELAB if the series
White is equally spaced.

Black —

There is no preference of this Technical Report for any operating system, application software, or device driver.

These properties are within a “black box” which influence the workflow of the device systems “digital —
(printer and monitor systems) or “analog — digital” (scanner systems) between input and output.
Different CIE illuminants D65 and D50 in different International Standards

In this Technical Report, in ISO/IEC 15775 and in the monitor standard IEC 61966-2 the CIE illuminant D
recommended.

an

alog”

65 is

NOTE: The International Standard IEC 61966-7-1 measures the CIELAB output colours for RGB input data for the

CIE illuminant D50.

Viil @ISO/IEC 2005 - All righ
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Information technology — Office machines — Machines for colour image
reproduction

Method of specifying image reproduction of colour devices
by digital and analog test charts

1. Scope

The colour reproduction properties of office devices, e.g. printers, scanners and monitors, may depend on the device
system, which includes e.g. the device properties and settings, the device driver, the file format, the computer
operating system and the application software.

The methog-e++h eerrtearReps o-testhow-the-reproduction-changesi-one-erseve neters
are varied, |such as the device properties or settings, the device driver, the file format, the ating

system, the colour space, and the application software. This allows manufacturers and ng or data
about the influence of the different parameters on the reproduction.
2. Nor
The following referenced documents are indispensable for the application okthis de QU erences,
only the edjtion cited applies. For undated references, the latest edition/of ding any
amendments) applies.
ISO 216:1
ISO 536:1
ISO 554:1
d
ISO 2846— rt1:

Sheet-fed §
ISO 3664:2
ISO 5627:
ISO 5651:
ISO 5737:

ents — Visual acuity testing — Method of correlating optotypes
ISO 13655(1996 phic B — Spectral measurement and colorimetric computation for graphic grts images
1ISO 12641{1997, Graphictechnotegy — Prepress digital data exchange — Colour targets for input scanner|calibration

ISO/IEC 15775: 1999, Information technology — Office machines — Method of specifying image reproduction of
colour copying machines by digital and analog test charts — Realisation and application

ISO/CIE 1Q526:1991, CIE standard colorimetric illuminants
ISO/CIE 1052771991, CiE Standard coforimetric ODServers

CIE-pub. 13.3:1995, Colour rendering — Method of Measuring and Specifying Colour Rendering Properties of Light
Sources

CIE-pub. 15.2:1986, Colorimetry
DIN 6160:1996, Anomaloscopes for the diagnosis of red-green colour vision deficiencies (or equivalent)

DIN 33866—1: 2000, Information technology — Office machines — Colour image reproduction devices, Part 1: Method
of specifying image reproduction of colour devices by digital and analog test charts — Classification and principles

DIN 33866-2: 2000, Information technology — Office machines — Colour image reproduction devices — Method of
specifying image reproduction of colour copiers by analog test charts — Application and realisation

@ISO/IEC 2005 - All rights reserved 1
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DIN 33866—3: 2000, Information technology — Office machines — Colour image reproduction devices, Part 3: Method
of specifying image reproduction of colour devices by digital input and analog output as hardcopy for colour image
reproduction devices: “digital — analog” (Printers) — Application and realisation

DIN 33866—4: 2000, Information technology — Office machines — Colour image reproduction devices, Part 4: Method
of specifying image reproduction of colour devices by analog input and digital output for colour image reproduction
devices: “analog — digital” (Scanners) — Application and realisation

DIN 33866-5: 2000, Information technology — Office machines — Colour image reproduction devices, Part 5: Method
of specifying image reproduction of colour devices by digital input and analog output as softcopy for colour image
reproduction devices: “digital — analog” (Monitors) — Application and realisation

DIN 58220-5:1996, Test of visual acuity — Part 5: General test of vision

ITU-R Recommendation BT.709-3:1998, Parameter Values for the HDTV Standards for Production and International
Programme Exchange

IEC 6196612-1: 1999, Multimedia systems and equipment - Colour measurement and management - Parlt 2-1:
Colour manpagement - Default RGB colour space - SRGB

IEC 6196617-1: 2001, Multimedia systems and equipment - Colour measurement ap6
colour printers - reflective prints - RGB inputs

IEC/CIE pybl. 17.4: 1987, International lighting vocabulary, 4th edition, Joint

ISO/IEC TR 19797: 2003, Device output of 16-step colour scales, output lirfe
specificatign of the reproduction properties

3. Termp and definitions

3.1 Definitions
For the purpose of this Technical Report, the fo
311
colour rendering
relation bet
illuminant qr additionally after passi

NOTEE For calculation wi

3.1.2

original cqlour

the perceivied colour of an op
colour rendering
3.1.3
non-lumin
colour of a
3.14

standard tfi
colorimetr

describe th
NOTE 1 Standard tristimulus values X, Y, Z are mostly obtained as an immediate result of a colour
meapurement
NOTE-2-As standard tristimulus values X Y Z nnly allow statements rnfprring to nnlllr-\lify of two colours, for
statements made beyond that, e. g. concerning the kind and size of colour differences, non-linear
transformations of X, Y, Z into other colorimetric parameters systems, preferably into the colorimetric
parameters L*, a*, b*, are necessary.

3.1.5
colour difference AE*,,

see CIE publ. 15.2, page 95

3.1.6

lightness L*

see CIE publ. 15.2, page 95
3.1.7

chroma C*

see CIE publ. 15.2, page 95

of the

2 @ISO/IEC 2005 - All rights reserved
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3.1.8
Landolt-ring

standard optotype defined by a ring with an open segment which can be in eight different positions
3.1.9
halftone technique
production of intermediate tones such as grey using only black and white pixels
NOTE In offset printing a halftone cell of a square width 0,16 mm may be filled by 16 x 16 single points with
the square width 0,01 mm. This technique allows 256 grey steps which are not visually equally spaced.
3.1.10
continuous tone technique
production of mean tones, e. g. grey, by density variation of the (black) colorant
NOTE: In continuous tone (photographic) technique for the test chart material in A4 size the cells (or pixels) of

the sguare-width-0. 16 mm-mav-be filled by 16 x 16 sinale-points-with-the sguare-width-0. 01 -mm
bt | 7 J J < L bt | 7

3.1.11

*-image (“$tar-image”)

includes cdlours defined by the colorimetric parameters L*a*b* of the CIELAB colo
NOT[E: The *-image (“star-image”) includes colours (of the colour pixels o
absdlute (LAB*) or relative (lab*) coordinates

0 either in

3.1.12
*-image (“|star-prime-image”)

includes cglours produced by a standard reproduction process of a cof *-image
NOTE: The *-image (“star-prime-image”) has different colorimetris paranieters npared to
the ®image (“star-image”) with L*a*b* parameters defined eithrey in absp / )
coorflinates

3.1.13

*-image (“|prime-star-image”)

is produced by the standard reproduction process of a co ' j ar-image”).
NOTE: The ™*-image (“prime-star-image”) is i i ers defined
eithgr in absolute (LAB*) or relative (lab*)

3.1.14

standard image transformati

changes a-image (“star-imag me-star-

image”) intp a *-image (“star-image”) (Fi

PostSgri
(PS-)i
LAB* A
CMY*}
OLV*

‘4andard image inverse image
transformation . transformation .
*’-Image *-Image

* changes e. g. from changes e. g. from
LAB* to LAB*’ LAB* to LAB'*
or lab* tolab*’ orlab* tolab'*

PortableDocument-
(PDF-)image file:
LAB*- or lab*-file
CMY*- or cmy* -file
OLV*- orolv*-file

TR24705/T1BI011.PS

Figure 1: Standard and inverse image transformation
NOTE Fig. 1 shows that the standard image transformation changes a *-image (“star-image”) into a *-image

@ISO/IEC 2005 - All rights reserved 3


https://iecnorm.com/api/?name=87a1c697ee2bd385ec37ef236660bb9e

ISO/IEC TR 24705:2005(E)

(“star-prime-image”) and that the inverse image transformation changes a *'-image (“star-prime-image”) into a *-image
(“star-image”). There may be small differences between the input (in) and output (ou) in real applications.

3.1.15

inverse image transformation

changes a *-image (“star-image”) into a '*-image (“prime-star-image”) (Fig. 2) or changes a *-image (“star-prime-
image”) into a *-image (“star-image”) (Fig. 1)

PostScript-
(PS-)image file:
LAB*- or lab*-file
CMY*- or cmy*-file
OLV*- or olv*-file

— inverse image standard image
A transformation transform .
rimage changes e. g. from changes eng. -image
LAB* to LAB’* LAB* { L
or lab* to lab’* opfa *t \>
PortableDocument
(PDF{)image file:
LAB*{ or lab*-file
CMY* or cmy*-file
OLV*] or olv*-file
e transformatlon
NOTE Fig.[2 shows that the inverse image trans rm -image (“star-image”) into a *-image (“prime-
star-image?) and that the standard/mag i nge a **-image (“prime-star-image”) into a *fimage (“star-
image”). THere may be small differen k thed inneind output (ou) in real applications.
3.1.16
additive mjixed colourQ
mixture of ghree colour lights
3.1.17

subtractive mixed colo
mixture of fhree colq
3.1.18

hardcopy
output (copy) of amin i on paper or film material
3.1.19

softcopy
output (copy) of an'image, typically on a monitor or display

3.1.20
scanner
electronic device which illuminates an object, e. g. a sheet of paper or a photography, and digitizes the image of the
object
NOTE Itis possible to illuminate a transparent material (e. g. negative or positive film) to digitize the image on the
transparency.
3.1.21
scanner system
based on hardware and software which produces a changed *-image (“star-prime-image”) from a scanned *-image
(“star-image”) with the achromatic colour data (w* or n*) or the chromatic colour data (cmy* or olv*).

NOTE The changed “star-prime-image” has the achromatic colour data (w** or n*) or the chromatic colour data
(cmy** or olv*).
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3.1.22

digital output data of a scanner system

include digital *-coordinates (“star-prime-coordinates”) with one (e. g. w* or n*'), three (e. g. olv* or cmy*"), four (e.
g. olvw** or cmyn*‘), eight (olvwcmyn**) or more digital output levels per pixel within a digital area of 4 bit (16 steps),
8 bit (256 steps) up to 16 bit (256 x 256 = 65 000 steps).

NOTE 1 The relative *-coordinates (“star-coordinates”) describe the equally spaced colour series in the CIELAB
colour space for offset printing. The CIELAB coordinates for offset printing are defined in Table 6.

NOTE 2: The 16-step colour series ( e. g. white—black or white—Cyan-blue) for ISO/IEC-test chart 1 and 2 are
visually equally spaced in the CIELAB colour space. An ideal scanner system produces for these steps digital
*-image data which are for n* or c* equally spaced in 16 steps in the decimal range 0 to 1, or the hexadecimal
range 0 to F, 00 to FF, or 0000 to FFFF.

NOTE 3 In general a scanner system will try to produce relative digital output

values *-coordinates (“star-prime-
coordingtes- fefitadH

Hor-the-digita-nputdata.

o}
S
P

3.2 Coldurs in colour metrics, printing and television

four elementary hues in CIZLAB A
colors

B

B v 6 basic colour

TR24705/E8151-BX

Figurt \ §on coloWw’s relative to the CIELAB chroma axes|a*,b*
The colour|metrics is based on|vi colours-with the terms R, G, B, and J for red, green, bllie, and
yellow (,RGBJ") with e. g, yellow J as nejther :‘% reddish or red R as neither yellowish nor blueish. The
defined colpurs for (col' i 3 slevision differ significantly from the elementary colours{and it is
required therefore to have 6thé . TK CMYOLV" (C = Cyan-blue, M = Magenta-red, Y = Yellpw, O =
Orange-red, L = v C ) e, Most appropriate for the visual appearance. Fig. 3 shows the four
elementary i i exsircle(lefty and the four and six hues relative to the chroma axes a*| b* of the
CIELAB co i

Table 1:Yerms hrowatic colours, elementary colours and reproduction colours

(N
\chromatic Qolowrs Elementary colours Reproduction colours
@) "Neither-nor"-colours Television (TV), Print (PR)
% Photography (PH)
f\,@achromatic colours: four elementary colours: six reproduction colours:
N black (frenchnoir) R red C cyanblue
D dark grey neither yellowish nor blueish g magentared
Z centra gr G green , Y yelow
’ grey neither yellowish nor blueish y

H light grey B blue O orangered
W white neither greenish.nor reddish L Ieafgreen

J yelow (frenchjaune) v violetblue

neither greenish nor reddish

TR24705/T1TA011.PS

The chromatic colours (CMYOLV)pg and (CMYOLV)qy, defined in printing (PR) and television (TV) differ very much.
For example, violet-bluepg and violet-bluet,, have a CIELAB colour difference of 74 (see Table 14).

NOTE: There is no generally accepted definition of the photographic (PH) colours.
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In the International Standard ISO/IEC 15775, the colours (OLV)pg and (OLV)+y are called OLV and RGB. This
distinction is necessary because the colours (OLV*)pg = OLV* of the ISO/IEC-test chart 4 (in halftone offset printing)
may be reproduced as colours OLV* on the monitor (absolute reproduction as far as possible) or as colours (OLV*)q,
= RGB* (relative reproduction). The goal of this Technical Report is a ,relative image reproduction“ within AE*< 3.
See Fig. 1.

The colorimetric data L*,a*,b* (compare 2.1.4) describe the achromatic colours by the visual attribute lightness L* as
well as the chromatic colours in red-green-(RG-)direction by the visual attribute RG-chroma a*, and the chromatic
colours in yellow-blue-(JB-)direction by the visual attribute JB-chroma b* (see 2.1.6 and 2.1.7).

4. |SO/IEC-test charts

4.1 General

The layout, content and requirements for production of ISO/IEC-test charts are defined in ISO/IEC 1577§. Eight
examples ip the two main colour spaces CMYN (CMYK) and OLV (RGB) are given in Ahnex

Analog ISQ/IEC-test charts are produced in the standard format A4%) in high resolugion'(e 13608, dpi in halftone
I * 5

bries

bl. 13.3.

olours of

time, the

5t charts
sections

b in all ISO/
picture

5, 5-step

SO/IEC-
hart 1 or

modes.
kKt modes

re may be

Use of tex] with codes for identification:

Content:
The text in the frame region may describe the ISO/IEC-test chart number, the ISO/IEC-BAM-identification code, the

ISO/IEC-BAM-reference material code®, the image file version of the test chart, and ordering information depending
on the manufacturer.

D For test charts in continuous tone the size may be different for technical reasons. The size must be at least 195
mm x 282 mm and it is required that the inner rectangle of the frame area be included. (See 4.2.1).

2) Adobe PostScript (PS) and Portable Document Format (PDF) are registered trade marks of Adobe.

3) BAM: Federal Institute for Materials Research and Testing, VI11.3901 “Visual methods and Image Reproduction for
NDT”, Unter den Eichen 87, D-12200 Berlin, Germany
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Purpose:

The text is for identification of the ISO/IEC-test chart. To fill out forms E and F the following informations are
necessary: test chart text (bottom text), identification code, material code, and the image file version of test charts
(see Annex E and F).

Visual test:
There is no visual test of text in frame region.

Test of copied lines of rectangle:
NOTE: An ISO/IEC-reference test chart satisfies the methods of this Technical Report if there are at least
complete lines for the inner (thicker line) rectangle. For this purpose there are between 4 and 20 lines on an
ISO/IEC-test chart.

Content:
On the testrchartsthere are up o five Tectangtes whichare 4 mm Smafter o each side. The outer rectanple is
defined by the A4 format (297 mm x 210 mm).
Purpose:
The five frgme rectangles help to detect the size of the device reproduction area vjs

Visual Tes|:
In a visual fest the number of lines on the ISO/IEC-test chart should be com
reproduced.

D3

Test of 5-step grey scales:
Content:

There are f
NOTE: br C2
respge
Purpose:
Agreement ales.
Visual test:
In an apprgxi e four grey
scales. If th oSt different grey scale compared to the ayerage. A
test result fnust also indicate the ion ket or lighter) compared to the average.
Test of x- and y-scale @ ' height of the inner (thicker) rectangle
Content:
The inner (thi gleNi y width and height compared to the outer rectangle of thel A4 format
(297 mm x
Purpose:
The width and he ) le serve to measure the x- and y-scale factors of the image repfoduction
device.
Test: The wi measured in x- and y-directions in mm for both the original and the reproduction.

The x- and|y-scale factor st be calculated.

NOTE 1:#Fhe width and height of the inner rectangle is defined in PS-file (or equivalent) as 281 mm in x-
diredtiatr and 194 mm in y-direction. To measure the two scale factors with high accuracy it is recommended

that both-the nrigin:\l and-the. rnprndllnfinn be measured with-the same ruler

NOTE 2: The corners of the inner rectangle or the position marks are often used to position colorimetric
instruments for automatic L*a*b* colorimetric measurements and to position the plates in four colour printing.

Visual test:
There is no visual test of the scale factors.

Test of shift for colour lines:
NOTE 1: Test charts are usually produced on colour material in colour mode (C). There are versions of test
charts 1 and 3 completely in black and white text mode (T), such as ISO/IEC-test chart 1 on black and white
photographic paper.
NOTE 2: In that case the following test is not applicable. For completely black and white production one can
omit the following specification of ,Test of shift for colour lines".
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Content:

The lines defining the inner rectangles are drawn in different colours which alternate in colour between black and the

coloursC, M, Y, O, Land V.
Purpose:

The colours of the inner rectangle allow a visual test for the shifts of the colour lines C, M, Y, O, L and V compared to

the black line in horizontal and vertical directions.
Visual Test:

In an approximated test a Yes- or No- decision is to be made wether the shift of the colour lines C, M, Y, O, L and V

compared to the black N line is greater than or equal to 0,2 mm (more than half of the line-width defining
rectangle).

4.2.2 Content and purpose of the picture area

4.2.2.1 1ISQ/IEC-test chart 1 (Achromatic test chart with high lightness contrast)

Picture Al
Content:

Radial grat|
in diameter

Purpose:
Resolution
with the stg

Visual test:
In a rough

. Radial Gratings (Siemens-stars) N-W, W—-N, N-Z, W—-Z

ngs (Siemens-stars) in the combination of N-W, W—N, N-Z, W—

steps between white and black in two rows. A black
y spaced grey steps also in two rows.

steps of halftone ISO/IEC-test chart 1 are produced using only the colour black for the photographic versi
from the fopr process colours CMYN. This is because the colour black cannot be produced with sufficient
from these|colours for the test chart. The grey steps of the continuous ISO/IEC-test chart 1 are produced

the inner

n does not

as a

No and

=~

en for both

5. The grey
on and not
accuracy

by the

three process colours CMY of the photographic process.

NOTE 1: The theoretical values L* = 0 and L* = 100 for a black Ny and white W, cannot be reached because

there are no completely absorbing or reflecting surfaces. For black (N) and white (W) in the 5- and
grey series the lightness values are described as L*y and L*,. In the halftone ISO/IEC-test chart 1

16-step
they are

approximately 10 and 94 respectively. In the continuous tone ISO/IEC-test charts they are approximately 7
and 91 respectively. In the halftone ISO/IEC-test chart 3 they are approximately 18 and 95 respectively.

The numbers between 0,00 and 1,00 in the respective rows describe the relative lightness | *qjative
black and white for the relevant grey steps.

NOTE 2: | *,oative results of the CIELAB lightness L*:
I *retative = (L* —L* ) / (L*w — L)

between

(equation 1)
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re A3 shows the hexadecimal values above the individual grey steps of the lower rows.

NOTE 3: In printing technology, where paper white is taken as basis and the amount of black is described, the
grey scale begins with white and the hexadecimal coding 0 and ends with black and the hexadecimal coding F.

Purpose:

The reproduction of pictures A2 respectively A3 are useful in deciding whether the device is capable of
distinguishing the upper rows. If some greys of the upper rows look equal and cannot be distinguished then the lower
rows are intended for an optional measurement.

NOTE: For many fields of application a distinction in five grey steps is sufficient, while a distinction of as many
of the 16 grey steps as possible is desired for the reproduction of photographic pictures.

A human being is capable of distinguishing about 200 grey steps between white and black positioned side by

side.

Visual test:

The user i
for the upp

Picture A4

Content:
The picturg
grey steps

NOTE:
coding definition in picture A3.

Purpose:

The picturg
differences
three rows

Visual tesf:
The recogniti

Pictures A
Content:
The picturg
lines per in
NOT
a teg
Purpose:
The picturg

Visual test:

By analogy
naked eye

For an exa¢

lines can b
NOT]

reprductrons correspond to the angles of the copled pattern Whose marked pattern structures are

this t

to judge how many of the five grey steps in picture A2 or 16 grey steps in picture A3 can be dis
br row of the reproduction.

Landolt-rings N-W

contains 6 lines with 8 Landolt-rings each. For the Landolt-ring
pf the 16 grey steps of picture A3 have been selected.

ch (Ipi)

E: In the half@

hnical limit of 7

b recognized.
E 1:(Colour reproduction devices have a fixed angle of scanning (hormally horizontal or vertic

he test chart 1 contains pictures Wlth screens at two different angles.

inguished

bcimal

e

. Ih the lower

15 to 240

1 there is

with the
aster pitch

al). The
shown.

Because of

NOTE 2: The line raster pitch of 80 to 240 Ipi can normally only be distinguished by using optical aids, such as
a magnifying glass.
NOTE 3: In pictures A5 and A6 the one with the greatest Ipi (lines per inch) for which the lines and spaces can

be di

stinguished is a measure of the system resolution.

NOTE 4: Defects in output made using the test patterns A5 and A6 for areas with greater than 60 Ipi may not
be important.

NOTE 5: Rotating and moving the test patterns A5 and A6 to different locations on the imaging platen may

unco

ver additional reproduction defects and this is recommended.
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4.2.2.2 ISO/IEC-test chart 2 (Chromatic test chart with CMY-colours)
Picture B1:
The content of this picture can be chosen by the manufacturer of the ISO/IEC-test charts. This content should
include the 14 CIE-test colours plus Ny and white W, and a 16-step grey scale. In ISO/ISC 15775 a flower image
was chosen in test chart 2 and 14 CIE-test colours in ISO/IEC-test chart 4. The purpose of the flower image is
described here as an example.
NOTE: The Picture B1 of test chart 2 is equal in content to the picture D1 of test chart 4. A manufacturer may
use slide film material to photograph the picture B1 and negative film material to photograph the picture D1.

Picture B1: Flower image, 14 CIE-test colours plus black Ny and white W4, and 16-step grey scale.

Content:
The flower image of the chromatic test chart represents especially the colours which are found in nature and these

are placed @gainst a neutral grey ackg
I ClE-test
n
(see 4.2.2.4)
Purpose
bund helps
to recognize colour shifts. The mainly neutral grey background has various Shadov
NO may be
NO jome
Visual tes
i e judged.
Content
i f6, 10 and
20 mm in
Purpose
Picture B2 [serves for the jadgement of xesQq g guide.
Visual test:
' i idn does not
as a
e can not evaluate the inner area of the 6 mm ring. The blurred area of the original
between
whit¢ and yellow.

Picture B3: 14 CIE-test colours, black Ny and white W4, 16 equally spaced grey steps

NOTE: Picture B3 is identical to picture D3 of test chart 4.
Content:
In the upper two rows the picture contains 14 CIE-test colours according to CIE-pub.13.3 along with black N, and
white W,. In the lower row the picture contains 16 equally spaced grey steps.
In the upper rows, the colours and grey steps are adjacent, and in the lower rows the colours and grey steps are
separated by the grey background.
For the page as a whole and medium picture content a medium grey with a lightness L* = 50 + 2 was chosen for both
fields with a reflectance factor of 0,2 or a luminance reflectance of Y = 20 (according to CIE-publ. 15.2).

Purpose:
Picture B3 serves for the judgement of relative colour fidelity of the reproduction.
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Visual test:

Clear (immediately conspicuous) relative differences of the 14 colours between the test chart and the reproduction
are to be judged (Yes or No decision). Should this not be the case, the number of distinguishable steps should be
stated.

Clear (immediately conspicuous) relative differences of the 16 grey colours between the test chart and the
reproduction are being judged (Yes or No decision). Should this not be the case, the number of distinguishable steps
should be stated.

NOTE: The test colours reproduced in the test chart show small colour differences compared to the test
colours defined in CIE-pub. 13.3. This fact can be ignored for the visual judgement since here the colour
difference between the original and a reproduction is assessed.

Picture B4: 16 visually equally spaced steps with the colours W—C, W—-M, W-Y and W-N
Content:
The picturg contains four rows with 16 colour steps each, using the colours C, M, Y and
hexadecimfl coding zero up to the colour with the hexadecimal coding F.

Purpose:
Picture B4 serves for the judgement of different colour steps.

Visual test:
For each of the four colours one should examine visually whether all 16 colour step i ifferent (Yes or
No decisio .

rting with-whjite and the

steps as

) persons.

olt-rings in

pur.

for the

Each vertidal line in everyindividual gropp
letters or Landolt-ring respegtively i

ring Y with

N. For the
5 in picture
W-N

xadecimal

valuésir p;utl.uc B4-
Purpose:

Pictures B6 and B7 shall also allow a judgement of how the reproduction of characters on different backgrounds
depends on the difference between the chromatic steps of characters and the background.

Visual test:
For tests the recognition frequency of the Landolt-rings has to be judged according to 5.2.2.

4.2.2.3 ISO/IEC-test chart 3 (Achromatic test chart with medium lightness contrast)
The pictures of the ISO/IEC-test chart 3 correspond in relation to content, purpose and visual test to the ISO/IEC-
test chart 1. The grey steps differ in lightness contrast.
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NOTE 1: In halftone technigue the lightness L* varies between 18 and 96 in ISO/IEC-test chart 3 and L* varies
between 10 and 94 in ISO/IEC-test chart 1. For lightness L* of actual production test charts, see web servers
(Annex N).

NOTE 2: In continuous tone technique the lightness L* varies between 13 and 91 in ISO/IEC-test chart 3 and
L* varies between 7 and 91 in ISO/IEC-test chart 1. For lightness L* of actual production test charts, see web
servers (Annex N).

4.2.2.4 ISO/IEC-test chart 4 (Chromatic test chart with OLV-colours)
The pictures of the ISO/IEC-test chart 4 correspond to the ISO/IEC-test chart 2 in relation to content, purpose and
visual test.
NOTE: The Picture B1 of test chart 2 is in content equal to the picture D1 of test chart 4. A manufacturer may
use slide film material to photograph the picture B1 and negative film material to photograph the picture D1.
In the pic’rl es D2 to D6 of ISO/NEC-test chart 4 the Ol \/-colours are used instead of the CMY-colours used in the
pictures B to B6 of ISO/IEC-test chart 2.

4.3 Modps and production of ISO/IEC-test charts

4.3.1 Analpg ISO/IEC-test charts
Table 2 and Table 3 show properties of the analog ISO/IEC-test charts in halftone and\co Ous tone technique.

Table 2: Characteristics of analog ISO/IEC-test chartsdn haWet hnique

Charagteristics Formula | Unit Requirements for tem&:\\s \ 4b Test method

h = halftone no. 1 no. ﬁ( no}gb\ 0. accordling to
T\ \/O N /3

Format - - A4 /\A4 @ A4 1SO 216

Refergnce Mass 2 4

(Area eight) Mma g/m 85 0 150 1SO 536

Smoothness GL(Bekk)g . s >60 Qie >600 >600 1SO 5627

Opaci O % >90 9 >90 >90 1SO 2471

Reflectance >84 >84 >84 SO 1469

factor @ A’K

Lightness M a

o bladk N L* CeLad \\§ <18 <18 <18

Lightngss

Ofgwhi W “SELAR Q >94 >95 >95 >95 2

Resolytiorcaf . em | 1417 1417 1417 1417 -

printing film \ (dpi) | (3600) (3600) (3600) (3600)

Rastel distance um 7 7 7 7 o

Spot sjze ds um | 21 21 21 21 -

diamefter.

Mediufrrcotour p

reproduction R*ab,m 1 >87 >60 >87 >60

index

aTest according to CIE publ. 15.2, standard illuminant D65, 2° standard observer, 45°/0° geometry.

b Offset printing with printing inks on fluorescent free | SO reference paper. Contrast range: L*y =18, L*y = 96 according to 1SO 2846.

¢ Data of actual production samples: see"Technical information" on web site: http://www.ps.bam.de

d Calculated according to the method given in Annex G.

TR24705/T1TA021.PS
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Table 3: Characteristics of analog ISO/IEC-test charts in continuous tone technique

Characteristics Formula Unit Requirements for test chart (type = C3 Test method
¢ = continuous tone no. 1° no. 2 no. @ no. & according to
Format - -— | AL A4° A4° A4° 1SO 216
Reference Mass 2

(Area weight) My g/m 225 225 225 225 1SO 536
Smoothness GL(Bekk)g | s >3000 >3000 >3000 >3000 SO 5627
Opacity (@] % >95 >95 >95 >95 1SO 2471
Reflectance o o aa aa aa aa P

faC tor 57 () (e2e) (o)) (o)) (o)) 10U 19 69
Lightngss

ofgblack N Lcieas | 1 <7 <7 <13 /\g\ ;
Lightngss >
ofgwhitle W L*cietas | 1 >01 >01 >91 Q y
Resolytion of ; om | 118 118 ) \1 —
printing film (dpi) | (300) (300) 00 \ 300)

Rastel distance dr um 83 83 3 83 o

Spot sjze ds um 167 67 167 o
diameter

Mediun colour .
reproduction R*ab,m 1 >87 0 >60

index \

aTest ageording to CIE publ. 15.2, standard illuminant D65, R° st; , 45°/0%/heometry.

b Digital|imaging on photographic paper. £ontrast r : =7, . 12, 4; L*\ =13, L*yy =91 for no. 3

c Data ollactual production samples: see“Jechni www.ps.bam.de

d Calculdted according to the metho

e Many reproduction devices only pi

The halftonje version of
ISO/IEC-tept charts 2 to 4 areprq
g/m?). The halftone ISO/I :
Analog ISQ/IEC-test chart\l: Grey 3 ightness range L* = 10 to 94

Analog ISQ/IEC-test’chart 2 € (chromatic), produced by CMY-colours
Analog ISQ/IEC-test S of the lightness range L* = 18 to 95

Analog ISQ/IEG:testx S Qlours (chromatic), produced by CMY-colours

photograplic paper¢(fiiorescent, glossy, 225 g/m?). The continuous tone ISO/IEC-test charts include:

Analpg ISOIIEC-test chart 1: Grey steps of the lightness range L* = 7 to 91
Analpg/1SO/IEC-test chart 2: CMY-colours (chromatic), produced by CMY-colours
Analpg ISO/IEC-test chart 3: Grey steps of the lightness range L* = 13 to 91
Analog ISO/IEC-test chart 4: OLV-colours (chromatic), produced by CMY-colours

4.3.2 Digital ISO/IEC-test charts

The digital ISO/IEC-test charts can be used to produce output on colour devices (e.g. colour printers, colour
monitors). They are presented in the three lowest resolutions on the Internet (see web servers Annex N). It is planed
that the high resolution test charts will be available on a CD-ROM. The digital ISO/IEC-test charts are given in the
Adobe PostScript (PS) and Adobe Portable Document (PDF) formats.

Table 4 and Table 5 show the device dependency of resolution and colour and the storage space necessary for the
digital ISO/IEC-test charts.
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Table 4: Device dependency of resolution and colour

Test chart Device dependency of resolution Device dependency of colour
no.n =1 to 4 and image | digital input analog output digital input analog output
ISO/IEC-test chart (reproduction) ISO/IEC-test chart (reproduction)
no. 1: image Al to A6 independent dependent independent dependent
no. 2: image B1 dependent dependent independent dependent
no. 2: image B2 to B7 independent dependent independent dependent
no. 3: image C1 to C6 independent dependent independent dependent
no. 4: image D1 dependent dependent independent dependent
no. 4: image D2 to D7 independent dependent independent dependent
Table 5: Storage space and resolution
Test chart Resolution Storage space for
no.n g 1 to 4 and image independent vector graphic in pixel graphic i vector_graphic
or pixel amount |ISO/IEC-test chart |ISO/IEC-testichart @d pixel|graphic
1 or 3]image Al to A6 independent 50 kByte N 50 kBlyte
2 or 4{without B1 or D1 independent 50 kByte XU N
2 or 4{with image B1 or D1 | 128 x 192 points 50 kByte 200 kBlyte
256 x 384 points 50 kByte 650 kBjyte
512 x 768 points 50 kByte 2,450 M Byte
1024 x 1536 points 50 kByte 9,650 M Byte
2048 x 3072 points 38,450 MByte
4.4 Codes of the ISO/IEC-test charts and their
The ISO/IEC-test charts are given in different
- A4
— Ag| for Picture Bl(identical to D1)
— 24]mm x 36 mm slide and negative film
The analog ISO/IEC-test charts arg
a) halftone technique
b) cagntinuous tone (photpgrap
The digital |[SO/IEC-test charts's the analog
form, e. g. as output on @ dto
describe the ISO/IEC-test
Position 1:
i — input
0 — qutput
r — referenece
Position™2
€ — gontinuous
h — halftone tech
Position 3%and 4:
a4 —|format A4
a6 —{format A6

sf — slide (positive) film material
nf — negative film material

Position 5:
r — reflectance mode
t — transmittance mode

Position 6:
a — analog mode
d — digital mode

Examples for clarification (code and description):
ihadra: input, halftone, format A4, reflectance mode, analog mode
rcadra: reference, continuous tone, format A4, reflectance mode, analog mode
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The three digit extension is based on a character | (I = ISO/IEC or D = DIN) and includes the ISO/IEC-test chart
number 1 to 4.

These codes are required both for the process description when producing outputs with colour devices and for the
image comparison of an output with a reference. In Table H.1 and Table H.3 of Annex H the different codes for
analog and digital mode are listed. In Table H.2, Table H.4, and Table H.5 three examples for a colour copier, a
printer and a scanner are given.

4.5 Colorimetric data of intended and reproduced colours

The basic and mixture colours of the standard printing process (ISO 2846-1:1997) and of the standard television
process (recommendation ITU-R BT.709-3) are defined in Table 6 and Table 8. Table 13 compares the intended
colours of ISO 2846-1:1997 with the colours produced in DIN-test charts 2 and 4 (these correspond to ISO/IEC-test
charts 2 and 4). Table 14 compares the printing colours of ISO 2846-1:1997 with the colours defined for colour

teIeVISlon f\r\nvrhng 72y ITI ] D DT 7!’\0 ’2

Table 15 shows the CIE-test colours defined in CIE-publ. 13.3 and the CIE-colours prod

33866-2. The CIE-test colours produced are the reference colours of the digital DIN-test charts, The DIN-test charts
2 and 4 haye been produced with the printing colours defined in ISO 2846-1:1997 which i in Takle 6. The

accuracy aghieved by DIN is given in Table 13.
pble 6: CIE data for offset printing (ISO 2846-1:1997; ORSlW ang L*y =18

using halftones for DIN

T
Basic offset colour or chromaticity tristimulus valu

m|xture colour for D65 (Y=88,6 for white~NR65

ORsS18=0LS18=Standard x | y X | m Z

thfee subtractive basic colours: printing colours acc. to(lS®46-1 \/

C| cyan-blue 0,1645| 0,2337 | 18,74 > 3, 58,62 |-30,63 |-42,75
M| magenta-red 0,4594 | 0234 , 16 0 : 48,13 | 7520 | -6,80
Y| yellow 0,4414 | 0,5800 \68,06 \77 1 903 | 90,37 |-11,16 | 96,1
thfee subtractive mixture colours: # DIN/8‘3§6 &){ﬁr\s I\SQ reference paper

O| orange-red# 0,6080 | 0,3380 é\\l})} 2,68 | 47,94 | 6531 | 52,07
L [ leaf-greentt 2523 10,5559 18 6,62 | 50,90 |-6296 | 36,7
V| violet-bluet 0, 5§/ 0, A7\ 465 | 2141 | 2572 | 3135 |-44,36
aghromatic colours: #[\oglcﬁaged bydmear \ron@ejtrapolation in the CIELAB colour space

WL (ideal white#, R65) 335\ 4,44 100,00 |100,84 |100,00 | -1,07 5,0p
W (1SO paper, @ 0, 3,69 | 8860 | 89,47 | 9541 | —0,98 4,76
N| (black printing 32 2,42 2,52 2,81 | 18,01 0,50 | -0,46
NO (ideal black#, [)/6\ N 0,02 0,00 0,12 0,01 084 | -1,68

TR24704TITA061.PS

Table 6 shqws the st ta Met printing colours according to 1ISO 2846—1:1997 for the| CIE
standard 45°/0° geo etr standayd illuminant D65 and the CIE standard 2°-observer. The data of Table 7

define the Pffse i telp OR%18 for lightness L*\=18 of Black N. The analog ISO/IEC 15775-fest charts
have been pro CIE data on ISO non-fluorescent standard reference paper. The mean CIELAB
difference ig given i is less than AE*=3.

There may |be a few(color iC calculation problems in applications. In Table 6 the chromaticity of the colpurs White

W and Blagk N jstdifferent and different compared to the chromaticity of D65 (x=0,3127, y=0,3290). The yellow-blue
CIELAB chroma-ehanges for White W from b*=4,76 to b*=0,46 for Black N. In applications both colours White W and
Black N appear achromatic. Any CIE chromatic adaptation formula can only transform the chromaticity oflone colour
(either White W or Black N) to the chromaticity of D65, and there is no CIE colorimetric solution for printers and
monitors.

The following four equations transform all the CIELAB data L*a*b* which are located on a straight line between N
and W in the CIELAB space to the achromatic axis (a*=b*=0) in the CIELAB space. The equations are called the
chroma adaptation (a) equations.

* = (L* — L*\) / (L*w — L*\) (O<=I*<=1is the relative CIELAB lightness between W and N)
L*, = L* (no lightness change by the chroma adaptation (a) equations)
a*y = a* — a*y — (a*y — a*y) w* (a*y and a*\ are CIELAB a*-chroma of White W and Black N)
b*, = b* — b*y — (b*y — b*y) w* (b*y, and b*\ are CIELAB b*-chroma of White W and Black N)
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The chroma adaptation equations and the following inverse equations
*a= (L*a— L*Na) / (L*wa — L*na) (L*n = L'na L'w = Lwa)
L* = L%,
a* = a*, + a*ya + (@*wa — @*Na) I"a
¥ = %, + b*ya + (0%~ D'a) "
are used for the transform of the achromatic colours in the ISO/IEC-test charts.

The chroma adaptation equations are used to extrapolate the CIELAB data for the achromatic colours Black NO and
White W1 in Table 6 and for the transfer of the chroma adapted colour coordinates of Table 7 which are used to
calculate the CIELAB differences between the printer and the monitor colours. There is no lightness colour
difference between the monitor and printer White W and Black N. There may be lightness differences for the two 16
step grey scales if the scaling is different. Equal relative scaling between L*y and L*y is the reference.

Table 7: CIE data of Offset Reflective System ORS18a (= OLS18a) with YW?B% and L*y5(18
Basic offset colour or chromaticity tristimulus values - CIELAB data
m|xture colour for D65 (Y=88,6 for white D65) fosuvhite D65)
ORS18a = OLS18a Xa Y X | ¥ | z \ as\_ | P
three subtractive basic colours: printing colours acc. to ISO 2846-
C| cyan-blue 01610 | 02280 | 1879 | 26,62 | 71\32 | 582\ |-3034 [-4501
M| magenta-red 0,4549 | 0,2319 | 33,08 16,90< 9 8,13 \ 7528 | -8,36
Y| yellow 0,4388 | 04941 | 68,47 7},&1\\1\4 0, 10,26 | 91,7p
thfee subtractive mixture colours: # DIN 33866- coIours/ SQ{efe}e@ apeh
O| orange-red# 0,6054 | 03363 | 30,1 \;gy 4794 | 6539 | 5052
L | leaf-green# 0,2494 | O, \ 19, Q? 07> 50,90 [-62,83 | 34,96
V| violet-bluett 0,2148 | 0,1400 ,1 2572 | 31,10 |-44,40
aghromatic colours: # calculated by linearchroma xtrétgolan e CIELAB colour space
W1 (ideal white#, D65) 0,3127 | 0,3290 | 95, 100, 108,92 |100,00 0,00 0,0p
W (1SO paper, D65) 0,3127 | 0,320 (| 8421 8,6 96,48 | 9541 0,00 0,0p
N| (black printing colour) 127 290 2, 52 2,74 | 18,01 0,00 0,0p
NO (ideal black#, D65) - - 00 N 0,00 0,00 0,01 0,00 0,0p
TR24TO§/TITAO7LPS \/ o .
Table 7 shqws the chroma adapte are calculated from the offset printing colours a¢cording to
ISO 2846-[1:1997. For thé chroma data a* and b* are equal to zero. This|system is
called chroma adapted (2 ste ORS18a for the lightness L*\=18 of Black N. This System is
equal to the Offset Luminou$ w=88,6 and Y,=2.5. Four Offset Luminous Systems PLSxxa
with xx=00 ient light reflections are given in Annex K.
Tab olours according to ITU-R BT.709-3 with Y, = 100,0 and L*\{(=0
Basi hromaticity tristimulus values L*a*b*- CIELAB data
mT (Y=100,0 for white D65) |(L*=100,0 for white D6%)
C X \ y X \ Y \ z L* \ a* \ h*
thfee additive basic*Colours: television colours acc. to ITU-R BT.709-3
R| red 0,6400 | 0,3300 | 41,24 | 21,26 1,93 | 5324 | 80,08 | 67,2D
G| green 0,3000 | 0,6000 | 3576 | 7152 | 11,92 | 87,74 |-86,18 | 83,1B
B Dblue 0,I500 | 0,0600 | 18,05 722 [ 9505 | 3230 | 79,19 [-107,85
three additive mixture colours: television colours acc. to ITU-R BT.709-3
C cyan-blue 0,2246 | 0,3287 | 53,81 | 78,74 |106,97 | 91,11 |-48,08 |-14,12
M magenta-red 0,3209 | 0,1542 | 59,29 | 2848 | 96,99 | 60,32 | 98,23 |-60,82
Y yellow 0,4193 | 05053 | 77,00 | 92,78 | 13,85 | 97,14 |-21,56 | 94,48
achromatic colours:
W () - - - (- T - - -
W1 (white monitor, 100%) | 0,3127 | 0,3290 | 95,05 |100,00 |108,90 |100,00 0,00 0,00
N (black monitor, 0,00%)| - - 0,00 0,00 0,00 0,00 0,00 0,00
NO (ideal black, 0,00%) - - 0,00 0,00 0,00 0,00 0,00 0,00

TR24705/T1TA08L.PS

Table 8 shows the standard CIE data for television colours according to ITU-R BT.709-3 for the CIE standard
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illuminant D65, the CIE standard diffuse/0° geometry, the CIE 2°-observer, and normalized to Y,y = 100. The
normalization to Y\, = 100 is the simplest colorimetric. For colorimetric comparison of monitor and paper colours (of
often near the same luminance) the colorimetric normalization to Y, = 88,6 of the following table is appropriate.

Table 9: CIE data of Television Luminous System TLS00 with Y\, = 88,6 and L*y=0

Basic television colour off chromaticity tristimulus values L*a*b*- CIELAB data

mixture colour for D65 (Y=88,6 for white D65) (L*=95,4 for white D65)

TLS00: Yw=88,6 + 0,0 X y X \ Y \ z L* \ a* \ b*

three additive basic colours: television colours acc. to ITU-RBT.709-3

R red 0,6400 | 0,3300 | 36,54 | 18,84 1,71 | 50,50 | 76,92 | 64,54

G green 0,3000 | 0,6000 | 31,68 | 63,36 | 10,56 | 83,63 |[-82,77 | 79,90

B blue 0,1500 | 0,0600 | 15,99 6,40 | 84,22 | 30,39 | 76,06 |-103,58

thfee additive mixture colours: television colours acc. to ITU-R BT.709-3

C| cyan-blue 0,2246 | 0,3287 | 47,67 | 69,76 | 94,78 | 86,83 |-4617 (=13,56

M| magenta-red 0,3209 | 0,1542 | 52,53 | 2524 | 8593 | 5% 94, =58,42

Y | yellow 0,4193 | 0,5053 | 68,22 | 82,20 | 12,27 ,66 f—\Z(UO 90,76

aghromatic colours: \ >

WL (ideal white#, 100%) | 0,3127 | 0,3290 | 95,05 |100,00 |10& 00 % O, 0,0p

W (white monitor, 88,6%) 0,3127 | 0,3290 | 84,21 | 88,60 | 96y49 41 \ 0,0p

N| (black monitor, 0,00%)| - - 0,00 0,00< 0,00 0,00 0,0p

NO (ideal black, 0,00%) - - 0,00 0 0, ) 0,00 0,0p
Table 9 shqws the CIE colour data for television according to ITU-R(BT.709x3 now normalized to Yy, = 88,6. This
system is gdalled Television Luminous System TLSQO for the(black }i n@ L*n<O0. In Table 9 to Table 12 ’Lhe
luminance factor is always normalized to Yy = 88,6 {instgad‘of ¥, = O n e 8) for White W. Then in all cases
the IuminaaT theé monitor/and on the paper are equal
The norm hite standard reference paper of offget colour
printing wh C 15775-test charts no. 2 to 4. In fase of
different re ame normalised luminance reflectange Yy, =
88,6 is use dréflectance is necessary to calculate the CIE XYZ
tristimulus lus values and the CIELAB data of any colour in the
application dshan the ambient office lighting and the reflection prpperties of
the monito the (transparent) normalised luminance reflectance is
The equati eritrninange reflectance values Y,=0,0, Y,=5,0, and Y,=7,5.

:C sion Luminous System TLS18 with Y,y = 88,6 and L*y= 18

Basic IeW ur of hromaticity tristimulus values L*a*b*- CIELAB data

m|xture celouriyr (Y=88,6 for white D65) (L*=95,4 for white D65)

TUS18: Yw=86:1 + 2, X \ y X Y z L* a* D*

thfee additive'basic tefours: television colours acc. to ITU-R BT.709-3

R|red 0,6003 | 0,3299 | 37,89 | 20,82 441 | 52,76 | 71,63 | 49,8/

G| green 0,3009 | 05812 | 33,18 | 64,08 | 13,00 | 84,01 |-79,02 | 73,%4

B brue U,I61Z | 0,0785 | 17,93 8,73 | 8457 | 35,47 | 6492 | —95,08

three additive mixture colours: television colours acc. to ITU-R BT.709-3

C cyan-blue 0,2278 | 0,3287 48,71 70,30 94,79 87,14 |-44,44 |-13,14

M magenta-red 0,3205 | 0,1622 | 5343 | 27,04 | 86,23 | 59,01 | 89,33 |-55,69

Y yellow 04144 | 04971 | 68,67 | 8233 | 14,67 | 92,74 |-20,06 | 84,97

achromatic colours:

W1 (ideal white#, 100%) | 0,3127 | 0,3290 | 95,05 |100,00 |108,90 |100,00 0,00 0,00

W  (white monitor, 88,6%) 0,3127 | 0,3290 | 84,21 | 88,60 | 9649 | 9541 0,00 0,00

N (black monitor, 2,52%)| 0,3127 | 0,3290 2,40 2,52 2,74 | 18,01 0,00 0,00

NO (ideal black, 0,00%) - - 0,00 0,00 0,00 0,01 0,00 0,00

TR24705/T1TA101

Table 10 shows the CIE colour data for the Television Luminous System TLS18 normalized to Yy = 88,6 and with the
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luminance reflectance Y, = 2,5. The calculations in the Table 10 first need the normalized luminance reflectance Y, =
86,1 (= 88,6 — 2,5) for White W and all other colours of Table 8. Then an ambient light of the chromaticity D65 with X,
=2,40,Y, =252, and Z, = 2,74 must be added to any XYZ monitor colour.

Table 11: CIE data of Television Luminous System TLS27 with Y\, = 88,6 and L*\ =

27

Basic television colour off chromaticity tristimulus values L*a*b*- CIELAB data
mixture colour for D65 (Y=88,6 for white D65) (L*=95,4 for white D65)
TLS27: Yw=83,6 + 5,0 X y X \ Y \ Z L* \ a* \ b*
three additive basic colours: television colours acc. to ITU-R BT.709-3

R red 0,5675 | 0,3298 | 39,25 | 22,81 7,10 | 54,87 | 66,84 | 41,69
G green 0,3017 | 0,5639 | 34,67 | 64,80 | 1545 | 84,38 |-7541 | 68,76
B blue 0,1715 | 0,0956 19,87 | 11,07 | 84,92 | 39,70 | 56,66 |-88,04
thiee additive mixture colours:. television colours acc. to ITU-RBT.709-3

C| cyan-blue 0,2309 | 0,3288 | 49,75 | 70,83 | 94,87 | 87, 4274 (=12,73
M| magenta-red 0,3202 | 0,1699 | 54,33 | 28,84 | 86,53 | 60 84, ~=53,09
Y | yellow 0,4096 | 0,4893 | 69,13 | 8257 | 17,06 ,82 31%41 79,81
aghromatic colours: \ >

WL (ideal white#, 100%) 0,3127 | 0,3290 | 95,05 |100,00 |108; 00 0 0,0p
W (white monitor, 88,6%) 0,3127 | 0,3290 | 84,21 | 88,60 | 96y49 41 \ 0,0p
N| (black monitor, 5,04%)| 0,3127 | 0,3290 4,79 5,04< 6,85 0,00 0,0p
NQ (ideal black, 0,00%) - - 0,00 0, ) 0,00 0,0p

TR24704T1TA111

Table 11 shows the CIE colour data for the Television Luminous (System TL 7 n
5,0. The calculations of Table 11(fokt

feflectance Y, =
5 of Table 10.

luminance
calculation

Table 12: CIE data of Television

zedtoY,, =88,6 a

nd with the

br@t light reflection Y, = 5,0 are sirnilar to the

Lu% stem/TL ith Y,y = 88,6 and L*y = 33

Basic television colour o chromaticity tim v L*a*b*- CIELAB data
m|xture colour for D65 @8 6f |te D65) (L*=95,4 for white D65)
TUS33: Yw=81,1+7,5 \ L* a* oM
thfee additive basic cold }s\tgk\qs on Q\I‘Gurs}@\\tsﬂkf RBT. 709 3

R|red QV\ 61 | 24,79 980 | 56,87 | 6247 | 36,0p
G| green Q O 3624 \Q,54%9 6,16 | 6552 | 17,89 | 84,75 |-7195 | 64,17
B| blue /\\B,{Sl Nl 21,81 | 1341 | 8526 | 4338 | 50,19 |-81L9%
thfee additive mi %\Q\\CQIou\s\té‘eylsonEpl oursacc. to ITU-RBT.709-3

C| cyan-blue 003288 | 50,79 | 71,37 | 9492 | 87,66 |-41,08 [-12,31
M| magenta<ed 31 0,1774 | 5523 | 30,64 | 86,83 | 62,20 | 80,15 |-50,41
Y| yellop 0, 04817 | 6958 | 82,75 | 19,46 | 92,90 |-18,77 | 751p
achrorﬁe(c\)lhqrs\ \

WL (ideal Whitef\100%) }0,3127 | 0,3290 | 95,05 [100,00 [108,90 |[100,00 0,00 0,0p
W (white meniter, 88,6%) 0,3127 | 0,3290 | 84,21 | 88,60 | 96,49 | 9541 0,00 0,0p
N| (black-monitor, 7;56%)| 0,3127 | 0,3290 7,19 7,56 8,23 | 33,05 0,00 0,0p
NO (ideal jpblack, 0,00%) - - 0,00 0,00 0,00 0,01 0,00 0,0D

TR24704TATATL2

Table 12 s

ows The CIE colour data Tor the Television Luminous sSystem 'Loss normaliZzed 10 Yy, = oo,0 a

nd with the

luminance reflectance Y, = 7,5. The calculations of Table 12 for the luminance reflection Y, = 7,5 are similar to the

calculations in Table 10 and Table

11.

Therefore four different cases of ambient light reflections are considered in this Technical Report. The four
luminance reflectances Y, are 0,0, 2,52, 5,04, and 7,06 which corresponds to the CIELAB lightness L* = 0, 18, 27,
and 33. Four different Television Luminous Systems (TLS) and four corresponding CIE colour coordinates and

examples figures are given.

NOTE: A similar Offset Luminous System (OLS) of transparent offset colours printed on transparent overhead
sheets is defined in Annex K.

18
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The following list summarizes the definitions and examples:

System name CIE colour coordinates in: Example figures:

TLS00 Table 9 Fig. 4, Fig. L.1
TLS18=TRS18 Table 10 Fig. 1, Fig. 4, Fig. L.1, Fig. L.3
TLS27 Table 11 Fig. 4

TLS33 Table 12 Fig. 4

OLS00a Table K.1 Fig. K.4

ORS18a=0LS18a Table 7 Fig. K.4

OLS27a Table K.2 Fig. K.4

OLS33a Table K.3 Fig. K.4

The Standard Systems TLS00 of Table 9 and ORS18a of Table 7 are give in bold letters ems are
calculated and the following figure shows the device colours Cyan-blue — Orange-red C shroma t lightness

diagram for the four spaces TLS00, TLS18, TLS27, TLS33. ‘
CMYOLV CMYCLV
complementary complementa.y
hue pleines  s&=2 hiie planes =t

colour names of .colour names of
ISO/IEC 15775 \’iSO/IEC 15775
4

TR24705/B2110-1 _“ TR24705/B2110-2N

CMYOLV CMYOLV
complementary complementary
hue plenes  *==# hue planes ===

colour names of colour names of
ISO/IEC 15775 ISO/IEC 15775

TR24705/B2110-3] @ TR24705/B2110-4N

a a4 o--plaman aaVatatt Fa alo nd O o * =0 Q
g <O P -y S S Saacae o106 N o515 5

In Fig. 4 there is a drastic colour change of the monitor colours by the ambient office lighting on the monitor surface.
The lightness of the black is L*=0, 18, 27 and 33 for the luminance reflectance Y, =0, 2,5, 5,0, and 7,5 respectively.
The chroma of the two colours Orange-red O and Cyan-blue C is reduced with increasing ambient light reflections.
The purpose of this Technical Report is to produce equally spaced 16-step series in the CIELAB space independent
of the medium used. This includes, for example, monitors or projected overhead sheets with daylight D65 in the
office.
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Table 13 cd
of test chait 2 and 4 according to ISO/IEC 15775

Tab

1

TR 24705:2005(E)

Table 13: Comparison of the printing colours and the produced colours

Basic | Intended CIELAB Produced CIELAB CIELAB differences CIELAB-
test CMYN (ISO 2846-1) | Pictures B2 and C2 of test colours test colour
colour | Reference (r) Output (0) Difference (o-r) difference
name L*r a*Ir b*r L*0 a*0 b*o A L;_r A ag_r A bg_r A E*ab

C 58.62 | -30.62 | -42.74 | 59.96 |-27.8 |-43.15 134 282 | -04 3.15

M 4813 | 75.2 —-6.79 | 49.19 | 7403| -74 106 | -1.16 | -0.6 1.69

Y 90.37 [-11.15| 96.17 87.12 | -5.58| 10561 | -3.24 557 9.44 11.43

@] 4794 | 65.31 | 52.07 47.94 | 65.31]| 52.07 0.0 0.0 0.0 0.01

L 509 |-6296] 36.71 | 509 |-62.96] 36.71 0.0 0.0 0.0 0.01

\% 25.72 | 31.45|-44.35 25.72 | 31.45]|-44.35 0.0 0.0 0.0 0.01

N 18.01 0.5 -046 | 17.16 | -0.06| -2.71 | —-0.84 | -0.56 | -2.74 A7

W 9541 | —0.98 4.76 9498 | -0.58] 3.28 -0.42 04

Average CIELAB colour difference:

127 (N L5
T

mpares the printing colours according to ISO 2846-1:1997 and the pr

1

ed\colours Jor pictur

le 14: Comparison of the printing colours and the/efeVB’& ofdurs\normralized to Y = 8,6

e B2 or D2

Basic |Intended CIELAB datal Intended CIEL ég?/&l LAB differenées | CIELAB-
tet |CMYN (1SO 2846-1) |RGBAMAYU-R 70 of t lour test colour
colour | Reference (r) Output (o Differencg (o-r) difference
name [L* |a |b* L* SN AL Aar | Abx o [AE%,
C 58.62 | —30.62 \3326 -1553 | 29.19 435
M 4813 | 75.2 9.17 | 19.15 |-51.61 | 55.82
Y 90.37 |-11. 229 | -953 | -541 | 1121
O 4794 | 65.31 256 | 11.61 | 1247 17.23
L 50.9¢ | -62.9 . 79.9 3273 |-19.79 | 43.19 57.69
V 25.72 4 &>6.06 -103.57 467 | 44.61 |-59.21 74.29
N 18.01 EQ\ . 0.0 0.0 -16.43 | -0.49 0.47 16.45
w 95:41 /E&QB 4. a1 0.01| o0.01 0.0 1.0 -4.74 4.85
\ \ \Abe{a/@ CIELAB colour difference: AE*apm= 35.1

R24705/T1PA131

Table 14 cqmpa olopirs according to ISO 2846-1:1997 and the television colours accordir]g to ITU-R
BT.709-37p9-3

The colorimetric paramete d the statistics of the production of the DIN-test charts are given as tableg on a web
server (seq lastpage). Users can put their visual estimation data or the colorimetric data in files to specify their

colour imagfe devices in their office environment.

20
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Table 15: Comparison of the 14 ClE-test colours and the produced colours

CIE | Intended CIELAB Produced CIELAB CIELAB differences CIELAB-
test data of CIE Publ. 13.3 | data of DIN 33866 of test colours test colour
colour | Reference (r) Output (0), Picture B6 | Difference (o-r) difference
no. L*r a’} b*r L*o a*0 b*0 A Lg_r A ag_r A bg_r A E*;b

1 61.45| 1753 | 11.74 56.8 12.93| 19.6 -4.64 | -4.59 7.86 10.23

2 60.69 0.08 | 28.92 55.0 -2.42| 35.85 -5.68 | -25 6.93 9.31

3 62.02 | -20.58 | 4441 56.74 |-24.61] 4251 =527 | -4.02 | -1.89 6.91

4 61.2 |-33.16| 17.07 60.9 |-48.14| 23.62 -0.29 |-14.97 6.55 16.35

9 L4 =1r.a7 ~0.99 0.1/ —19.90[ ~15.01 8.2 l“%e) 4.9 0.04

6 61.51 | -0.36 | -28.39 57.44 0.1 |-31.83 5.35

7 61.12 | 20.15 |-24.55 56.85 | 18.29]-25.86 4.

8 62.77 | 27.42 | -13.63 57.87 | 27.63|-21.75 49

9 39.92 | 58.74 | 27.99 4187 | 38.7 | 33.27 .8
10 81.26 | —2.89| 71.56 75.56 42 | 74.01 9.
11 52.23 |-42.42 | 13.6 47.15 |-47.28] 18.53 8.59
12 30.57 141 | -46.47 34.8 1.37|-28.6 18.36
13 80.23 | 11.37 | 21.04 7759 | 15.62| 29.57 853 9.89
14 40.75 | -13.8 24.23 36.07 |-18.23 -0.41 6.46
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test charts are also the reference colg
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s of visu

[ isualresao
human syste i

ontrast. For a yellow-white contrast the recognition is redy
gases through Magenta-red-white to Cyan-blue-white up to bla

side than for colours presented separately. The same is true for image co

—col

est chart in size A4) and the corresponding reproduction (e. g. output in si

our perceptibility for image comparison: CIELAB color difference AE* = 3.

with the

urs for the

e of 50 cm
and colour
highest for
ced by at
Ck-white.
S many
by a factor
mparison
ve Ad on a

The 16 equally spaced grey steps in the original and the reproduction have a lightness contrast gamut of AL* = L*,
—L*y =94 - 10 = 84. This is a CIELAB-colour difference of AL* = 84/15 = 5,6. An assessment of lightness is

therefore possible for the 16 steps in the original and the reproduction for each step. With 32 steps in case of image
comparison the threshold of colour perceptibility of three CIELAB units is not reached.

Many reproduction devices for colour images produce colour differences of around 20 CIELAB units which one like
to reduce to a colour difference of three CIELAB units. We hope that additional standards will improve the
assessment capability.

This goal produces a lot of difficulties both with colour measurement devices and for visual comparison of the
original and the reproduction. The problems are caused by the following:

a) The colour measurement devices which are used show limits in the absolute accuracy of measurement and for

@ISO/IEC 2005 - All rights reserved
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example produce measurement differences larger than 10 CIELAB for the yellow printing colour Y.

b) The device failures by absolute measurement can be eliminated to a high degree if both the original (the 1SO/
IEC-test chart) and the copy (the reproduction) are measured with the same device. The measurement of the
original is only necessary once for a (constant) colour measurement device.

¢) The paper used in the office environment nearly always includes optical brighteners, so the output colours
change depending on the illuminating light (daylight) because of fluorescence. The halftone DIN-test charts 2 to 4
are therefore printed on ISO reference paper which is free of fluorescence and this paper could be used for the
output of a colour printer.

d) The CIE-test colours of the analog DIN-test charts 2 and 4 are reproduced with mean colour differences of 10
CIELAB-units. The mean measured data for production samples of these DIN-test charts were used to determine
the data for the digital DIN-test charts (see also €). The mean absolute accuracy of the data for the production

iation of the production data was much less than 3 CIELAB-units. The

was 10 CIELAB-units and the standard dev

colour

to agreq.

4.7 App
The followi

colour images. In the following pictures absolute CIELAB coordi
orresponding is valid for coordinates CMY*, cmy?*,

used. The

4.7.1 Appl

22

cation for

colour copiers

N i

Analog achromatic
| SO/IEC-test charts

LAB* or lab*
N* or n*
W+ or V\P*r\
image comparison:
§ A (analog images)
visual and/or
ftware colorimetric
specification
\
n cE:hr atic Analog (a)chromatic | SO/IEC-test charts
i est eharts (Reflectance or transmittance test charts)
IAB* O lab* LAB* or lab*
C cmy* CMY* or cmy*
OLV* or olv* OLV* or olv*

TR24705/T1BI041.PS

B-units.
digital file
produced
e can
pect them

Hevices for
bs lab* are

Figure 5: Specification of copiers
The left side of Fig. 5 shows the analog ISO/IEC-test charts, which contain colour series which have equally spaced
steps in absolute colorimetric LAB*-coordinates. Additionally a description of their relative spacing lab* in the original
and the output is possible. For example compare the coordinates L* and I* in ISO/IEC-test chart 1. Something similar
is valid for the coordinates CMY* or cmy* and OLV* or olv*.
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4.7.2 Application for printers and monitors

Digital achromatic
| SO/IEC-test charts

Analog (a)chromatic
linearized output

inverse
"*-image

LAB* or lab* transform LAB*" or lab*"
N* or n* CMY*" or cmy*"
WH or wx OLV*" or olv*"

Analog monitor- image comparison:

I\/Ji%r%gror, or printer output (analog images)
P and LAB*’ or lab*’ visual and/or
software CMY*’ or cmy*’ colorimetric

Y OLV*’ or olv*’ Specitication

Digital chromatic

| SO/IEC-test charts
LAB* or lab*
CMY* or cmy*
OLV* or olv*

TR24705/T1BI0SL.PS

The left side of Fig. 6 shows the digital ISO/IEC-test charts » rse digital
image trangformations is included (e. g. within thg/fi i tal inverse
image trangformation can be stored permanent hberating

system (e. g. Macintosh OS X server).

4.7.3 Application for scanners

Analog achromatic Analog (a)chromatic
| SO/IEC-test chart printer output
LAB* or lab* software LAB*" or lab*"
N* or n* CMY*" or cmy*"
W or wr /\ OLV*" or olv*"
I mage comparison: I mage comparison:
Sean (Digital images) (Analog images)
and only only
colorimetric visual
specification specification
S
Analog chromatic Digital (a)chromatic Analog (a)chromatic
|SO/IEC-test charts | SO/IEC-test charts Printer printer output
LAB* gr lab* LAB* gr lab* and LAB*' orlab*’
CMY* or cmy* CMY* or cmy* W CMY*’ or cmy*’
OLV* or olv* OLV* or olv* OLV*’ or olv*’

TR24705/T1BI06LPS

Figure 7: Specification of scanners
The left side of Fig. 7 shows the analog ISO/IEC-test charts which lead to a digital scanner output. A colorimetric
specification of the digital scanner output (file) compared to the digital ISO/IEC test chart (file) is shown. A visual
test by comparison of the two analog printer outputs, one produced by the digital scanner output and one by the
digital ISO/IEC test chart (file) is shown.
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4.7.4 Application for combinations of scanner and printer or scanner and monitor

Analog achromatic _ Analog (a)chromatic
|SO/IEC-test charts Pré?]ger printer output
LAB* or lab* software LAB*" or lab*"
N* or n* CMY*" or cmy**"
W or w* OLV*" or olv*"
First digital
Scanner scanner output
and LAB*' or lab*’

software CMY** or cy*’

~— OLV*’ or olv*’
Analog chromatic
| SO/IEC-test charts Monitor
LAB* or lab* and
CMY* or cmy* software
OLV* or olv*

TR24705/T1BI071PS

Figure 8: Specification for combinations of scany
The left side of Figure 8 shows the analog ISO/IEC-test chars\w
digital LAB*'-image data. The analog output of this N
monitor (bqttom right side) leads to additional colourshd

and monitars.

5. Visual and colorimetric tests for

5.1 General
The visual fests and colori k
with the original test ch
— vigual test, if n
— colorimetric speci

For the vis:l:al evaluatign of th
For the vis

available:

5.2 Visugl tes

The visual fest of the different’elements has been already described in 4.2.1 and 4.2.2 in conjunction wit

definition of the individual pictdres on the test charts.

5.2.1 Testipg{eonditions

The followikrg-conditionsare-to-be-metwhentesting:

production can be done by comparison of the co

ut with
orona
or printers

lour output

n the

— Lighting of the testing object under 45° with a minimum of 1000 lux nominal illumination

— Observation of the testing object on an opaque white base (3 sheets of white paper underneath the testing

object).

— one can find different and special conditions (e. g. for monitors and scanners) in the corresponding standards

— the testing persons must have normal colour vision and visual acuity.
TEST ,Measure colour vision and visual acuity using any of available standard tests"

— For testing normal colour vision the colour vision deficiencies may be tested (for example with an

"Anomaloscop" according to DIN 6160 or equivalent).

— The visual acuity (also with seeing aid) is to be checked (for example according to DIN 58220-5 or

equivalent).
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gnition frequency for use of Landolt-rings

The eight rings of the Landolt-ring groups in the different pictures represent the different orientation of the Landolt-
rings according to 1ISO 8596. Test criteria for the visual evaluation of each group is the recognition frequency of the
Landolt-rings. The recognition rate must be over 50% as in ISO 8597. The recognition frequency of at least 5 of 8

rings is above 50%.

5.3 Colorimetric specification
A colorimetric specification includes data for (see Annex G):

— Regul

arity g*

— Lightness gamut f*

— Mean
— Mean
— Mean

5.3.1 Colo
The colorin

lightness difference AL*,
colourdifference-AE

colour reproduction index R*,,

imeter

colorimetri

5.3.2 Mea
On the rep
the 14 chrd
and b* of t

NOT]
instr

5.3.3 Evaly
In Annex G
measurem

6. Test

6.1 Gen¢

The test re
— staten

jurements

oduction and the test chart the lightness L* of the five a

ese colour surfaces are to be measured.

E 1: It is recommended that the 1SO/I
iment.

ation
the procedures for calculation of each co

lerigqetr
pnt data are described apd an exa i
report for ill :

bral

—selec

— Testing method

port with the r gontain at least the following:
hent of th
d wo ication of the selected adjustment

— formsffilled-out for the visual interpretation of the reproduction of test charts 1, 2, 3 and 4.
— the ngrmalcolour vision and normal visual acuity of the testing persons according to 5.2.1 are to b¢

h

I the CIE-

pr C2) and
chroma a*

P same

stated.

— test person, date and place

6.2 Description of input and output and comparison of output and reference
Examples for the description of input and output as well as the comparison of output and reference are given in

Annex H.
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7. Test charts for image reproduction of printer systems: “digital — analog”

The test charts for all applications are described in Section 4.

7.1 General
The analog test charts for the assessment of printer outputs are desribed in Section 4.

7.2 Output technique for colour image reproduction devices: “digital —analog” (printers)

The digital ISO/IEC-test charts 1 to 4 in the format PS (PostScript) or equivalent can be read by any editor on nearly
every computer operating system. They include the colours in relative device coordinates, e. g. cmy0*, olv*, w*
000n*, and in absolute (LAB*) or relative (lab*) CIELAB-coordinates.

A useful standard reproduction process |s the followmg an analog output (reproduction) of a digital ISO/IEC-test
[.

NO re, the
printer driver, the printer mode and the hardware

NO t *-image
(,star-prime-image*) by the standard reproduction process. This transfor ard image

trangformation (see Fig. 1).

NOT tScript-
printg -image") and
then en the
digit roduction
syst

NOTE 4: The calculation of the inverse digital "*-i N7 i SN igi i b (,Star-
imagde") to linearize the output is described i ' p not in this

Technical Report.

Digital ISO/IEC-test INTERNET:
chartsno. 1to 4; | SO/IEC-test chart
filewith CIEL.AB as monitor image;
data: L*a* B* Web browser e.g.
format: PS or equi [ANix¥HP, Sun, SGI, 1IBM) | [ Netscape Navig.
Microsoft Expl.
PS P *{W with "Plug-In"
file ile PDE-Viewer
Adobe Acrobat
Reader (Search)
creates window
Adob&Acrobat Distiller PDF scroll and
scale (16x)
with web browser
{Analog | SO/IEC-test chart (produced from the digital) |

comparison under daylight D65
Analog printer output of adigital 1SO/IEC-test chart |7

TR24705/T2B1011

Figure 9: Creation and colour output techniques for the digital test charts on printers
Fig. 9 shows the creation of digital ISO/IEC-test charts by Display-PostScript and the analog printer output made
using the digital ISO/IEC-test charts with different software and different computer operating systems in the formats
PS (PostScript), PDF (Portable Document) or equivalent formats. Fig. 9 additionally illustrates the monitor output of
a digital ISO/IEC-test chart in PDF format using internet web browsers. This analog printer output must be
compared with the analog reference (analog ISO/IEC-test chart).
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Digital I1SO/IEC-test
chartsno. 1to 4;
filewith CIELAB

data: L*a*b* (LAB*)
format: PSor equivalent

PS

PS

Display-PostScript:
Nextstep; Windows-
Openstep (Intel)

OS X Server (Macintosh)
Unix (HP, Sun, SGI, IBM)

PS
file

L

Examples: Input (i), digital (d)
Digital reflectance or transmittance test chart
of an analog corresponding production

Colour devices:

printer with
halftone or

photo technique, ...

production of an
analog output

Comparison under (chromaticity) daylight D65

: fromadigita
Reference(r) isthe analog1SO/IEC-test chart ISO/IEC-t t

- Analog reflectance test chart under daylight D65 depend n:
Analog transmittance test chart on aluminous area D65 devicesfode (\

Analog output (0) of the digital | SO/IEC-test chart
Analog reflectance output under daylight D65

Analog transmittance output on aluminous area D65 /\\ \

O

24705/T2B1021

Fig. 10 sh
the creatio
compared

format: PSor

Digital 1SO/IEC-t
chartsno. 1to 4;

filewith ClI
data: L*a*b B*

epXintel)
er (Macintosh)
HP, Sun, SGI, I1BM)

PS
file

N

Ies\Lapdt (i), digital (d)
|) efl tance (r): i(h/c)adrd
t ittance (t): i(h/c)(ad/sf/nf)td

ampl

Referene

Mmce (r), analog(a)

, reflectance (r), analog (a): r(h/c)adra
Reference (r), transmittance (t), analog (a): r(h/c)adta

Comparison under (chromatici ty) daylight D65

Colour devices:

printer with
halftone or

production of an
analog output
from adigital

| SO/IEC-test chart

dependent on:
device mode, ...

| | photo technique, ...

Codefaor colour

Alan(A)

SO CTOT GOt

do an ol
Ul ub\ll\a\' Uul.'Jul. \\J/, QT IMIUU \Ul’
Output (0), reflectance (r), analog (a): o(h/c)adra
Output (0), transmittance (t), analog (a): o(h/c)adta

TR24705/T2B1031

Figure 11: Codes for evaluation of image reproduction for colour devices: “digital
Fig. 11 shows code examples for the input, output and reference image reproduction process for colour devices:
—analog” outlined in Fig. 10. The analog printer output produced must be compared with the

“digital

corresponding analog reference. The codes are further described in section 4.4 and in Annex H.
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Digital achromatic
| SO/IEC-test charts

Analog (a)chromatic printer output
(Reflectance or transmittance test charts)

LAB* or lab* LAB*’ or lab*’
N* or n* CMY*" or cmy*’
W or w* OLV*’ or olv*’
PS- or PDF-*-imagefile . —
image comparison:
Prinh (analog images)
and visual and/or
software / colorimetric
N specification
PS- or PDF-*-imagefile N

Digital chromatic t

| SO/IEC-test charts

Analog (a)chromatic | SO/IEC-test ¢
(Reflectance or transmittance test

LAB* or lab* LAB* or lab*
CMY* or cmy* CMY* or cmy* >
OLV* or olv* OLV* or olv*

TR24705/T2B1041

Fig. 12 sho
colorimetri

7.3 Parameters for the PS-output of colour image
The followi S-r i
— PSHil O "downloa
NO influe
or the computer
equiyalent softw

soiwar
NOTE 2: For achro i

7.4 Par and Ooutput of PDF-files

The PDF-fi sreated from PS-files using "Adobe Acrobat Distiller" (see Fig. ¢
NOTE: 0 or higher is required so that the device independent CIELAB-d
PS-f PDF-files. Distiller-preferences, (such as halftone Yes/No), change
outp agetor example the output of pictures A5 or C5 of the ISO/IEC-test charts
diffefent dependingon the choise of PDF-files or PS-files for the input

or
reference

<+ analog”

ng system
Dr

livalent.

).

-dpta of the

he printer

4lor3is

ader. With

printers) (see F|g 10).

NOTE 1: The presentation on the monitor has no influence on the printer output.

b) With the installed Plug-In Adobe Acrobat Reader installed, PDF-files can be viewed on the internet
by web browsers (e. g. Netscape Navigator, Microsoft Internet Explorer) on any operating system and
monitor. The digital files can be reproduced on any printer (not just PostScript-printers) by using the m

y-PostScript-

or “offline”
on any
enu option

“print* of Adobe Acrobat Reader (more colour correct) or the menu "print" of the browser (less colour correct) .
c) PDF-files can be reproduced directly by "copy" or by "download" on any PostScript-printer, if the functions

"PDF-copy" or "PDF-download" are supported by the printer.

NOTE 2: The printer output is not influenced by the printer driver of the computer operating system
computer software. The printer output is managed by the PDF-software within the PS-printer.
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8.Visual and colorimetric tests of printer systems: “digital — analog”

The main procedures for the visual and colorimetric tests for all applications are described in Section 5.

8.1 General

For the reproduction systems “digital — analog” (printers) use the Section 5.1 “General” and the following additions:

At least two out of the four analog printer outputs are required. These must be produced from the digital ISO/IEC-
test charts one after another with unchanged mode for the colour printer. The colours in the ISO/IEC-test charts are
defined in relative L*a*b*-data, in part also in absolute L*a*b*-data, see pictures B1 and B6 of test chart 2 as well as

picture D1 and D6 of test chart 4.

The operating modes, media and supplies (paper, colour toner, printing inks) recommended by the colour printer

manufacturer should be used and must be specified in the test report. Deviations must be specified. It is necessary

to test the printer n||tp| its soon after the. Ir_\rlnhng

The visual fest and the colorimetric specification of image reproduction of colour device e done.by|

comparison of the analog colour printer output with the analog reference (the analog
test two methods are available:

— visual testing, if necessary with an optical aid such as a magnifying gla
— colorimetric specification (for interpretation see Annex G).

The testing results must be summarized as follows:
For the visdial evaluation of the picture area use the forms in Annex A
For the vislial evaluation of the frame area use the forms in Annex E-a

can b

8.2 Visugal test

For the repfoduction systems “digital — analog” ‘Visual test”.

8.3 Coldgrimetric specification
For the reproduction systems “digitg als i Section 5.3 “Colorimetric specification”.

9. Test
The test re
9.1 Geng
For the rep
The test re
— staten
— Specifi
—Fora
—Th

— The special adjustment and materials used (for printers),
— depcription of the paper used,

— debchiptionof other supplies used (toner, printer cassettes),
— imageable paper area of the A4 size (e. g. 185 mm x 285 mm);
— at least two forms filled out for the visual interpretation of the image area of test charts 1, 2, 3 and 4,
at least one form for an achromatic test chart according to Annex A or Annex C,
at least one form for a chromatic test chart according to Annex B or Annex D;
— two forms filled out for the visual interpretation of the frame area of test charts 1, 2, 3 and 4,
one form for an achromatic test chart according to Annex E,
one form for a chromatic test chart according to Annex F;
— the normal colour vision and normal visual acuity of the testing persons are to be stated;

— optional a colorimetric specification according to Annex G;
— test person, place and date
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10. Test charts for image reproduction of scanner systems: “analog — digital”

The test charts for all applications are described in Section 4.

10.1 General
The analog and digital test charts for the assessment of scanner outputs are defined in Section 4.1.

10.2 Output technique for colour image reproduction devices: “analog — digital”
(scanners)

A method for the specification of the image reproduction of scanners is defined. It is based on equally spaced colour
scales for input.

For the specification of achromatic reproduction analog ISO/IEC-test charts 1 and/or 3 are scanned and for the
specificatidn of chromatic reproduction analog ISO/TEC-test charts 2 and/or 4 (chromatic) are scanned.

NOTE: For each analog ISO/IEC-test chart produced by a manufacturer which is sca s istg a
corresppnding digital ISO/IEC-test chart (a computer file). It is important that as r P onding
digital I$O/IEC-test chart is used as reference.
The digital |]SO/IEC-test charts 1 to 4 in the PS (PostScript) (or equivalent) formakcan be 6 with nearly
every editof on any computer operating system. The ISO/IEC-test charts inghio g i ¢ LAB*) or

The following is a useful output technique: the digital scanner output {reprediictidn) of amanalog 1ISO/IEC-test
chart is prgduced by the standard scanning process. The digital sca ki e i with the
corresponding digital ISO/IEC-test chart (“digital” -reference).

NOTE 1: The scanner output is influenced by the computer o i icati are, the
scanner driver, the scanner mode and the h
NOTE 2: The colour image scanning transforms the i i “Yi i image
(,star-prime-image*) by the standard scannin y asa
stan 1ard image transformation (see Fig 1y
For the speci . e *-coordinates (“star-prime-coordlinates”) of
the digital scanner file are comp i 9 i igi - nart file.
NOTE 1: Table 6 show the aksol i
NOTE Z: The CIELAB-coordinatesg S(inting are the basis for 16-step relative coordinatgs, e. g. n*

and cmy*, between t *), White — Cyan-blue, White — Magenta-red, and White —

Leaf-grg¢en (cmy*).

NOTE 3 - i S\(staf-coordinates”) of the digital ISO/IEC-test chart (e. g. p* or cmy*)
corresp B \ nd vi

NOTE 4: ; dinates (“star-prime-coordinates”) of the digital scanner output file (e. g. n*
or cmy* 2 [
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Digital |SO/IEC-test PS | Display-PostScript:
chartsno. 1to 4; PS Nextstep; Windows-
filewith CIELAB Openstep (Intel)
data: L*a*b* (LAB*) OSX Server (Macintosh)
format: PSor equivalent Unix (HP, Sun, SGI, 1BM)
PSfile
Ana.log ISO/' EC-test Chal’t Colour scanner
(pI’Oduced from d|g|tal) Crea[ion Of a
digital scanner
iuigitdi FSOfECtestThart asmege fite i fiTe of an analog
colorimetric specification: (" Digital" -reference) | SO/EC-t t
| Digital image file of the scanner |—<— dependent.gn:
Scanngrmode( .
H Analog printer output of adigital |SO/IEC-test chart |
comparison under daylight D65: (" Analog" -reference)
Analog printer output of adigital scanner file \\
<

TR2a705T3BI01L

Figure 13: Creation and colour output techniques us ers
Fig. 13 shows the creation of digital ISO/IEC-test charts by aDisplay, i ide). Jm ner
produces g digital scanner-test chart from an analog ISO/ test chart
is used to groduce an analog printer output (bd{tom side

A scan of upper part
of Fig. 13. :
1. The digital scanner file with *'z i 3 e analog
ISO/IEQ-test chart, is used for gomparis i reference).
2.The digital scanner file with ** i ; igita both used
to prodyce two analog printerou 6 jes the

cthanges of
put of the

colours [of the digital
the scamner should b
digital 1$

NOT
The indgtes is used to produce an analog printer output. The analog printer
outp 0 ISO/IEC-test chart. In this case the printer changes the colours given

defin
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Digital SO/IEC-test PS | Display-PostScript:

chartsno. 1to 4; PS Nextstep; Windows-

filewith CIELAB Openstep (Intel)

data: L*a*b* (LAB*) OS X Server (Macintosh) Colour devices:
format: PSor equivalent Unix (HP, Sun, SGI, IBM)| |~ our scanner.

- Photo-CD system,
Ei t Examples: Input (i), analog (a) Dig(;)it?s\l carrzraem
Analog reflectance or transmittance test chart [ Production of a

produced from a corresponding digital test chart digital file

fraom-tha analao
o tc ooy

Reference(r) isthe analogprinter output 1SO/IEC-t art

Analog reflectance test chart under daylight D65 dependent ¢n:

Analog transmittance test chart on a D65 luminous area device @Z’i
Comparison under (chromaticity) daylight D65

Analog printer output (0) of the digital scanner file

Analog reflectance output under daylight D65

Analog transmittance output on a D65 luminous area x

AN

AN
TRea705/T381021 \ \/
Figure 14: Creation and output for colour image r b “analog —digital

Fig. 14 shows the printer output as analog refe @EC—I t chart (left) and the prqduction of
an digital gcanner file output from a analog IS is analog printer output of thel scanner
file must be compared with the analog reference iththe ‘'same printer (bottom).

Digital ISO/IEC-test
chartsno. 1to 4;
filewith CIEL,AB

data L*a* B* .
. Colour devices:
format: PSor a v \/\\le HP. sun, SGI, IBM)| | o) our scanner,
PS \ . Photo-CD system,
file de ples; IMpu (7}, analog () | [Digital camera, ...

reflectance (r): i(h/c)adra

ransmittance (t): i (h/c)(ad/st/nf)ta Production of a

t
Inp
ONNX

digital file
from the analog
Codeexamples: refefence (r), analog(a) 1SO/IEC-test chart
-1 Referencay(r), reflectance (1), analog (a): r(h/c)adra dependent on:
Reference (r);fransmittance (t), analog (a): r(h/c)adta device mode. ...

Comparison under (chromaticity) daylight D65
Cade for digital file output (0): printer _analog(a)
Output (0), reflectance (r), analog (8): o(h/c)adra
Output (0), transmittance (t), analog (a): o(h/c)adta

TR24705/T3B103L

Figure 15: Codes for evaluation of image reproduction for colour devices: “analog — digital”
with “analog” -reference

Fig. 15 shows code examples for the input, output and reference of image reproduction for colour devices: “analog
—digital” shown in Fig. 14. The produced analog printer output must be compared with the corresponding analog
reference produced with the same printer.
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PS | Display-PostScript:
Nextstep; Windows-

Openstep (Intel)

Digital I1SO/IEC-test
chartsno. 1to 4;
filewith CIELAB

PS

OS X Server (Macintosh)
Unix (HP, Sun, SGI, IBM)

data: L*a*b* (LAB*)
format: PSor equivalent

Pst

Examples: Input (i), analog(a)
Analog reflectance or transmittance test chart
produced from a corresponding digital test chart

Colour devices:
Colour scanner,
Photo-CD system,

| [Digital camera, ...

Production of a
digital file

fraom-tha analao

file

Reference(r) isthe digital | SO/IEC-test chart
Digital reflectance test chart under daylight D65
Digital transmittance test chart on a D65 luminous area

TorTrcaTaroyg

Colorimetric comparison of the digital file data

| SO/IEC-t art

dependent on:

device o TN
4

Output (0) isthe digital file of the scanner
Digital file of the scanner produced with reflectance test char

Digital file of the scanner produced with transmittance testchart x
AN AN

O

TR24705/T3B1041

Figure 16: Creation and output for colour image r

Fig. 16 shows the digital ISO/IEC-test chart as
analog ISQ/IEC-test chart (right). This digital s
chart as reference (bottom).

RN
“.n device

?“analog — digital

Digital ISO/IEC-test
chartsno. 1to 4;
filewith CIEL,AB

data: L*a* B* i
format: PS or &quiv \/\Qix HP, Sun, SGI, IBM)
PS > >
i de ples; IhpLLtm_, analog(a)
t (Nrellectance (r): i(h/c)adra

ransngittance (t): i(h/c)(ad/sf/nf)ta

N

N
Codeexamples: refefence (r), digital (d)
Reference(r), reflectance (r), digital (d): r(h/c)adrd
Reference (r);fransmittance (t), digital (d): r(h/c)adtd

Colour devices:
Colour scanner,
Photo-CD system,

| [Digital camera, ...

Production of a
digital file

from the analog

| SO/IEC-test chart
dependent on:

device mode, ...

Colorimetric comparison of the digital file data

Code for digiral file a1 itput (n) scanner, rligiml (d)

Output (0), reflectance (r), digital (d): o(h/c)adrd
Output (0), transmittance (t), digital (d): o(h/c)adtd

TR24705/T3BI051

le from an
/IEC-test

Figure 17: Codes for evaluation of image reproduction for colour devices: “analog — digital”

with “digital” -reference

Fig. 17 shows code examples for the input, output and reference of image reproduction for colour devices:“analog —
digital” shown in Fig. 16. The produced digital scanner file output must be compared with the digital ISO/IEC-test

chart as reference (bottom)
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Analog achromatic Digital (a)chromatic Analog (a)chromatic

| SO/IEC-test charts scanner output printer output

LAB* or lab* LAB*’ or lab*’ software LAB*" or lab*"

N* or n* CMY*’ or cmy*’ CMY*" or cmy* "

W* or w* OLV*’ or olv*’ OLV*" or olv*"

I mage comparison: Image comparison:
Scanh (Digital images) (Analog images)
and onl onl
software / col Zri metric vis)J/al
N specification specification 4
QD

O\
NS

Analog chromatic Digital (a)chromatic i

| SO/IEC-test charts ISO/IEC-test charts

LAB* or lab* LAB* or lab*

CMY* or cmy* CMY* or cmy*

OLV* or olv* OLV* or olv*

Figure|18: Specification of the image reproduction of scanipe ices: “analog — digital”
with “digital” -reference a
Fig. 18 shgws the scanner process of analog IS g ‘ eft-gide) with>*-coordinates (,star-coordinates").
An examplg for both the “digital” -reference (middle) s S nice (right) is given.

10.3 Met 1e digital scanner-test chart

For specifyjng digital image reprodueti e ¥ >egordinates (,star-prime-coordinates”)| of the
digital scan '
NOT| b jffe jgital coordinates which often are called cmyk (four
coorflinates of the subtr. eCQlb ixture ree coordinates of the additive colour mixture). These

coorflinates are d pdi S : e-coordinates”) cmyn* and olv** in this Techni¢al Report.
The canner outp cviate \thé *-coordinates (,star-coordinates”) of the ISO/IECttest chart.

Reproduction Hue
colours SX steps
W
N ™\

Vi

Standard V' whitish
colours an| color steps

TR24705/T3BI071 v TR24705/T3B1072 TR24705/T3BI073

Figure 19: Colour series between white W and C, M, Y, O, L,V and relative coordinates cmynw*,
Fig. 19 shows the basic colours of offset printing with relative colour series between white W and C, M, Y, O, L,V. The
basic colours of reproduction technology are located here on a regular hexagon. Each colour is defined by three
relative *-coordinates (,star-coordinates”) cmy*. Often n* and w* are also determined or calculated.
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Fig. 20 sho
colours of

V' blackish

h* relative *-colour (hexadecimal)
o* I*
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o* [* v*

h* relative *-colour (hexadecimal)

yI'he basic
e relative *-

coordinates (,star-coordinates”) olv*. Often n* and w* are also determined or calcul
Table 16: Coordinates of Picture A6 of the digital ISO/IEC-test char\<\ on

Coordinatés of Picture A6 in digital 1SO/IEC-test chart 1 in White-Black directich
grey step Cl ELAB-coordi nates *-coordi nat es

absol ute coordi nates rel ative coordi nates
deci mal deci mal hexadeci mal and deci ma

test chart achrom chromatic CW
no. n* L* n* w cny*
01 0,000 94,00 00,00 00,00 1, 000
02 0,067 88,40 00,00 00,00 , 0, 933
03 0,133 82,80 00,00 00,00 , 0, 867
04 0,200 77,20 00,00 00,00 , 0, 800
05 0,267 71,60 00,00 00, 00 , 0,733
06 0,338 66,00 00,00 00,00 , 0, 667
07 0,400 60,40 00,00 00,00 , 0, 600
08 0,467 54,80 00,00 00,00 , 0, 533
09 0,533 49,20 00,00 00, 00 , 0, 467
10 0,600 43,60 00,00 00,00 , 0, 400
11 0,667 38,00 , 0, 333
12 0,733 32,40 , 0, 267
13 0,800 26,80 , 0, 200
14 0,867 21,20 0, 133
15 0, 93 15, 60 0, 067
16 1,000 10,00 0, 000
TR24705/T3TA011

Table 17: ng?‘d&\é%&vg C6 of the digital ISO/IEC-test chart 3 in white-black-directjon

Coordinatgs of Be(uré\CG mﬁ@‘j}T\l SOMEC-test chart 3 in White-Black direction
grey step ClEL *-coordi nat es

absol u \nates rel ative coordi nates
deci nal deci hexadeci mal and deci na

te achrom chromatic Cw chromatic OLV
no. n* L n* w* cny* ol v*

/
01 0, 00Q 5.41 -0_98 00 FE 00 00 00 0000 EE EE FE 1,000 1, 000
02 0,067 90,25 -0, 88 11 EE 11 11 11 0, 067 EE EE EE 0, 933 0, 933
03 0,133 85,09 -0,78 22 DD 22 22 22 0,133 DD DD DD 0, 867 0, 0, 867
04 0,200 79,93 -0,68 33 CC 33 33 33 0,200 CC CC CC 0, 800 O, 0, 800
05 0,267 74,77 -0,58 44 BB 44 44 44 0, 267 BB BB BB 0, 733 O, 0, 733
06 0,333 69,61 -0,48 55 AA 55 55 55 0, 333 AA AA AA 0, 667 O, 0, 667
07 0,400 64,45 -0, 38 66 99 66 66 66 0,400 99 99 99 0,600 O, 0, 600
08 0,467 59,29 -0,28 77 88 77 77 77 0,467 88 88 88 0,533 0, 0, 533
09 0,533 54,13 -0,19 88 77 88 88 88 0,533 77 77 77 0,467 O, 0, 467
10 0,600 48,97 -0,09 99 66 99 99 99 0, 600 66 66 66 0,400 O, 0, 400
11 0,667 43,81 0,00 AA 55 AA AA AA 0, 667 55 55 55 0, 333 0, 0, 333
12 0,733 38,65 0,10 BB 44 BB BB BB 0, 733 44 44 44 0, 267 0, 267
13 0,800 33,49 0,20 CC 33 CC CC CC 0, 800 33 33 33 0, 200 0, 200
14 0,867 28,33 0,30 DD 22 DD DD DD 0, 867 22 22 22 0,133 0, 133
15 0,933 23,17 0,40 EE 11 EE EE EE 0. 933 11 11 11 0, 067 0, 067
16 1,000 18,01 0,50 FF 00 FF FF FF 1, 000 00 00 00 0, 000 0, 000

TR24705/T3TA021

Table 16 and Table 17 show the absolute CIELAB and relatives *-coordinates n*, w*, cmy*, and olv* of the digital
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ISO/IEC-test charts 1 and 3 for the 16-step equally spaced grey scale. The 16 grey steps are given in digital decimal
and hexadecimal form and for achromatic colours by n* or w* and for chromatic colours by cmy* and olv*.

Table 18: Digital *- and **-coordinates in an image file

PSL 1-program: Horizontal rectangle-grey elements (16 steps) with *("star") and *’ (" star-dash')-coordinates

% PS- Adobe-3.0 EPSF-3.0 MMIA034: MMTA031. EPS 29. 04. 2000
%Boundi n?Box 70 80 234 160

[/ FS {findfont exch scal efont setfont} bind def
%%EndProI og

sav

pi cstr 48 string def % or 16x3 ol v*-data

6 / Ti mes- Roman FS
472 83 noveto

8I NFMVD34: MMTA031. PS) show
72 90 translate

/ol v* - dtt a [%lv* (dec); % ,]:128x192; k,l: 016x007; hex
0.0 0.0 %,):121 6: k,l: 002 001; 00
2 17.0 17.0 17.0 %,):121 18; k,l: 002 002; 11
3 34.0 34.0 34.0 %,):121 30; k,l: 002 003; 22
4 51.0 51.0 51.0 %,]:121 42; k,l: 002 004; 33
5 68.0 68.0 68.0 % 121 54; k,l: 002 005; 44
6 8%.0 85.0 85.0 % 121 66; k,l: 002 006; 55
7 102.0 102.0 102.0 % 121 78; k,l: 002 007; 66
8 118.0 118.0 119.0 % 121 90; k,l: 002 008; 77
9 13%.0 135.0 136.0 % 121 102; k,l: 002 009; 88
10 152.0 152.0 153.0 % 121 114; k,l: 002 010; AA
11 169.0 169.0 170.0 %,)|:121 126; k,|: 002 011; BB
12 186.0 186.0 187.0 %,):121 138; k,l: 002 012;
13 203.0 203.0 204.0 %,):121 150; k,|: 002 013;
14 220.0 220.0 221.0 %,):121 162; k,l: 002 014,
15 237.0 237.0 238.0 %,|:121 174; k,l: 002 015;
16 25%.0 255.0 255.0 %,):121 186; k,|: 002 016;
] def %nd ol v*-data
/olv*' -data [ %0l v*' (dec); % ,|:128x192;i jon: 6 pixel
1 1%.8 8.4 11.0 %,):121 6 i 0 0 0 O
2 171.2 8.8 : 4 1 0 0 O
3 35.0 22. 4 1 0 1 1 O
4  48.2 40.4 2 3 3 2 2 1
5 62.0 56. 8 4 1 1 1 1 2 1
6 78.6 68. 6 T 0 0 0 1 1 2
7 87.2 82.4 < 1 2 1 0 0 O
8 100¢.0 95.4 Q0 21 1 0 0 O
9 113.8 108.4 0 O 0 0 00O 0O O
10 126.2 123.0 2 1 1 2 1 2 1 1
11 139.4 136.4 0 0 1 1 1 0 0 O
12 158.4 149.4 1 2 11 2 0 0 O
13 166.8 163.4 1 1 0 0 0 2 1 1
14 179.4 175.2 2 1 0 0 01 1 0
15 196.4 191.0 2 1 0 0 0O 0O 0 O
16 207.0 204.2 4 4 0O 0 0 1 1 1
] def %End ol v*’' -
016 3600 div 72 6div5(r,1/ul fcgle ( w vt - d (b W
®l v*-data (upper row), olv*' -data (bottomro
016 0058 PP
icurrem fi
alse 3
col ori mage
TFTFTF7EIFTF7 P F7F7F7F7F7F7F7F7F7F?F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F
00000011111122222 33333 4442444555555666666777777888888999999AAAAAABBBBBBCCCCCCDDDDDDEEEEEEFFFFFF
TETFTFTFTFTFTFTFIRT 7F7FF?F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F
0F080B11080B23161D3028293E3838494444575251645F61716C6E7E7B7E8B888C99959BA6A3A7 B3AFB3CABFIC3CFCCCF
Z/GI;ZEFgE;37F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F7F
n fa
grestorg¢
showpaP P
WA ailer

Table 18 shows digital *- and *-coordinates in an original (ISO/IEC-test chart 1) image file for the equally spaced 16-
step grey scale. The change of the *-coordinates of the original produced by the scanning process (including
software) leads to **-coordinates. In the upper part of Table 18 decimal data (olv*- and olv*‘-coordinates) are given, in
the ,colorimage-part” (bottom part) hexadecimal values between 00 and FF are given.

NOTE 1: Table 18 is a complete PostScript-image file which can be read by any editor, viewed with display-
Postscript, transformed to a PDF-file, viewed on a monitor, or sent to a printer to produce an output.

NOTE 2: The image file includes 16 grey steps (hexadecimal 00 to FF) in the ,colorimmage-part®. Background
serves as mean grey (decimal 127 and hexadecimal 7F) in the rows 1, 3 and 5 of Table 18. Row 2 includes the
original *-coordinates (,star-coordinates”) of the digital ISO/IEC-test chart. Row 4 includes the *-coordinates
(,star-prime-coordinates”) produced by a scanner.
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Figure 21: Original 16 grey steps and output of 16 grey steps with *- and *'-coordinates.
In the upper row Fig. 21 shows the *-coordinates (,star-coordinates”) described by hexadecimal data between 00
and FF for the 16 equally spaced grey steps of the input. The fact that they are equally spaced is shown in
Table 18 for ISO/IEC-test chart 1. In the lower row Fig. 21 shows the *-coordinates (,star-prime-coordinates) with
hexadecimal data between 08 and CF for the 16 grey steps of the scanner output. These are not equally spaced in
Table 18 for the digital scanner-test chart 1.

Talle 19: Colorimetric data for the series W—N of ISO/IEC-test chart 1 and m—test chart 1

i LABf ref olv*out w* LAB*out LAB*ouc

1 100 00 00 158 84 110 004 1358 00 00 1358 00 rdingto

2 156 | 00 00 172 88 110 005 138 00 00 1382 nex G

3 212| 00 00 350 224 290 01 1876 00 00 1876

4 268 | 00 00 482 404 410 017 2416 00 00

5 324 | 00 00 620 568 564 023 2928 00 00

6 380| 00 00 736 686 682 028 3315 00 00

7 436 | 00 00 872 824 0.33 00 00

8 492 | 00 00 1000 954

9 548 | 00 00 1138 1084 Lightness gamut

10 604 [ 00 00 1262 1230 f*= 99.3

11 660 | 00 00 1394 1364

12 716 | 00 00 1534 1494

13 772 | 00 00 1668

14 88| 00 00 1794

15 884 | 00 00 196.4 Mean colour difference [16 samples)

16 940 | 00 00 20 00 1643  AE*cigLap= 8.2

17 100 00 358

18 31.0 00 684

19 520 0.0 14.33

20 730 0.0 13.35 Mean colour difference (5 samples)

21 940 0.0 1643 AL*cieLag = 10.9

Ripm= 59

TR24705/T3TA041
For the equ LAB-data
(left side). T nding
CIELAB-ddta of.the*scanner-test chart. Table 19 serves as example for the colorimetric specification of the scanner
output according-to Annex G.
This colorimetrc-specification itive *-

coordinates (,star-coordinates*

both directions is possible as long as the basic colours CMYOLVWN of colour offset printing are defined by L*a*b*-
coordinates in CIELAB colour space. These data for the offset printing process are given in Table 6.

NOTE: Computer programs for the transformation between relative cmyolvnw*-coordinates and L*a*b*-
coordinates of CIELAB colour space and vice versa are given as technical information on web sites (see
Annex N).
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11.Visual and colorimetric test of scanner systems: “analog — digital”

The main procedures for the visual and colorimetric tests for all applications are described in Section 5.

11.1 General

For reproduction systems “analog — digital” (scanners) use the Section 5.1 “General” and the following additions: for
the purposes of this Report at least two out of the four digital scanner outputs are required. These must be
produced from the analog ISO/IEC-test charts one after another with unchanged mode for the colour scanner. The
colours in the ISO/IEC-test charts are defined in relative L*a*b*-data, in part also in absolute L*a*b*-data. See
pictures B1 and B6 of test chart 2 as well as picture D1 and D6 of test chart 4.

The operating mode recommended by the colour scanner manufacturer should be used and must be specified in
the test report. Any deV|at|ons must be speC|f|ed

The V|sual est g
-test chart

g ISO/IEC-

the printer
resolution
e at least

bse are
of the 1ISO/
ipt-pixel file
eport

The test repart.for all applications is described in section 6.

12.1 General
For the reproduction systems “analog — digital” (scanners) use the Section 6.1 “General” and the following additions:
The test report with the results of the test should at least contain the following:

— statement of the colour scanner device model;

— selected scanner working mode and/or specification of the selected adjustment

— Specification of the ISO/IEC-code for input, output and reference (see Annex H, Table H.3).

— Statement if “analog” - or “digital” -reference is chosen.
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—in case of “analog” -reference:

For a printer the following parameters are necessary:

— statement of the colour printer device model,

— selected printer working mode and/or specification of the selected adjustment,

— for the specification of printers the special adjustments and materials used,

— description of the paper used,

— description of other supplies used (toner, printer cassettes),

— imageable paper area of A4 size (e. g. 185 mm x 285 mm);

For a monitor the following parameters are necessary:

— statement of the colour monitor device model

— selected monitor working mode and/or specification of the selected adjustment,
for the specification of monitors the special adjustments and materials used,
specification of the room illumination used,
specification of other environment conditions (room illuminance),
viewed monitor area of the A4 size (e. g. 185 mm x 285 mm);

— further in case of “analog” -reference:
— at |east two forms filled out for the visual interpretation of the i

aj
a|

o O

— the

—|verbal descripgion o
stales of the

if possible a co

put

star-
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13. Test charts for image reproduction of monitor systems: “digital — analog”

The test charts for all applications are described in Section 4.

13.1 General
The analog and digital test charts for the assessment of monitor outputs are defined in Section 4.1.

13.2 Output technique for colour image reproduction devices: “digital — analog”
(monitors)

The digital ISO/IEC-test charts 1 to 4 in the PS (PostScript) (or equivalent) format can be read by any editor on
nearly every computer operating system. They include the colours in absolute (LAB*) or relative (lab*) CIELAB-
coordinates.

A useful sfandard reproduction process is to produce an analog output (reproduction) of a digital ISO/I;C—test

chart and then to compare the analog output with the corresponding analog reference testchart. Ananglog
monitor oytput may be compared with a transparent analog ISO/IEC-test chart on t surfac of-aluminous area
D65 light spurce.

NOT[E 1: The monitor output is influenced by the computer operating systém, the icati are, the
mon{tor driver, the monitor mode and the hardware.
NOT[E 2: The image reproduction device transforms the digital *-image (,, e : t *-image

a)

(,star-prime-image*) by the reproduction process. This transfor
trangformation (see Fig. 1)

NOTE 3: The input digital *-image (,star-image*) can be tra [ e-star-
image") and then reproduced with the standard device transfarmatienXsee Fig i are of the
computer operating system or by the software within the\Display-P i OsS X
Server). The colour differences between ifipu i ECE our
repreduction device, and they will also be si
NOTE 4: The calculation of the inverse digi [ ime-star-image*) from the digital *-imagé¢ (,star-
imagde") to optimize the output is not a part of thi ica cify the
outplit.
/\\l/\
Digital SO/IEC-t PS (Di INTERNET:
filewith CI P as monitor image;
data: L*a*b* * \ ver (Macintosh) | |Web browser e.g.
format: PS op&ival b)ﬁlx (HP, Sun, SGI, 1BM)| | Netscape Navig.
; Microsoft Expl.
PS PBR“S with "Plug-In"
filo T.T&\ PDF with "Plug |
Adobe Acrobat
Transformationof PS- Reader (Search)
toPDFfile. g g. with creates window
Adobe Acrobat Distiller PDF scroll and
scale (16x)
with web browser
L Analog |SO/IEC-test chart on aluminous area D65 |
comparison under daylight D65
Analog monitor output of adigital 1SO/IEC-test chart |7

TR24705/T4B1011

Figure 22: Creation and colour output techniques for the digital test charts on monitors
Fig. 22 shows the creation of digital ISO/IEC-test charts by Display-PostScript and the analog monitor output of
digital ISO/IEC-test charts with different software and different computer operating systems in the PS (PostScript),
PDF (Portable Document) (or equivalent) formats. Fig. 22 shows a schematic use of a digital ISO/IEC-test chart in
the PDF format for monitor output using an internet web browser. The analog monitor outputs must be compared
with the analog reference monitor (transparent analog ISO/IEC-test chart on a luminous area D65 light source).
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Fig. 23 sh

be compar

Digital 1SO/IEC-test
chartsno. 1to 4;
filewith CIELAB

data: L*a*b* (LAB*)
format: PSor equivalent

PS | Display-PostScript:
Nextstep; Windows-

Openstep (Intel)

PS

OS X Server (Macintosh)
Unix (HP, Sun, SGI, IBM)

PS
file

Examples: Input (i), digital (d)
Digital transmittance test chart of an
analogtransparent corresponding production
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Figure 24: Codes for evaluation of image reproduction for colour devices: “digital — analog”

Fig. 24 shows code examples for the input, output and reference of image reproduction of colour devices: “digital —
analog” shown in Fig. 23. This analog monitor output must be compared with the corresponding analog reference.
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Digital achromatic
| SO/IEC-test charts

Analog (a)chromatic monitor output
(Easy comparison: transmittance test chart)

LAB* or lab* LAB*’ or lab*’
N* or n* CMY*’ or cmy*’
W* or w* OLV*’ or olv*’
s .
PS- or PDF-*-imagefile image comparison:
Mor% (analog images)
and visual and/or
software colorimetric
— Speetestion
PS- or PDF-*-imagefile
Image i .

Digital chromatic

| SO/IEC-test charts
LAB* or lab*
CMY* or cmy*
OLV* or olv*

Analog (a)chromatic |SO/IEC-test ch
(Transmittance test chart: luminou
LAB* or lab*

CMY* or cmy*

OLV* or olv*

>

TR24705/T4B1041

Server).

E 2: Achromatfic IS
Script operati

E: Distiller=Version pumber 3.0 or higher is required so that the device independent CIELAB-d
les can-be includ&d in the PDF-files. Distiller-preferences (e. g. halftone Yes/No), change the g
bne output, e. g. the output of pictures A5 or C5 of ISO/IEC-test charts 1 or 3 of PDF-files com

Fig. 25 sha
assessmer
the analog
in transpar
13.3 Par
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The followi
— PS-filg
NOT
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Post
13.4 Par
The PDF-fi
NOT]
PS-f
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-test chart

ng system.
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There are various methods to make output using PDF-files.
a) PDF-files can be viewed on any monitor of any computer operating system with Adobe Acrobat Reader (see

Fig. 22)

b) PDF-files can be viewed on the internet or “offline” by web browsers (e. g. Netscape Navigator, Microsoft
Explorer) with the installed Plug-In Adobe Acrobat Reader on any operating system and on any monitor.

NOTE 2: The monitor output is dependent on the software (Web browser, Adobe Acrobat Reader) , the
monitor driver and the monitor settings.
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14.Visual and colorimetric test of monitor systems: “digital — analog”

The main procedures for the visual and colorimetric tests for all applications are described in Section 5.

14.1 General
For the reproduction systems “digital — analog” (monitors) use the Section 5.1 “General” and the following additions:

At least two out of the four analog monitor outputs are required. These must be produced from the digital ISO/IEC-
test charts one after another with unchanged mode for the colour monitor. The colours in the ISO/IEC-test charts

are defined in relative L*a*b*-data and also in absolute L*a*b*-data in part. See pictures B1 and B6 of test chart 2 as
well as picture D1 and D6 of test chart 4.

The recommended operating modes of the manufacturer of the colour monitor should be used together with glare
free room illumination and these must be specified in the test report. If deviations are necessary, these must be

specified.
The visual fest and the colorimetric specification of image reproduction of colour devicescan be done.hy
comparison of the analog colour monitor output with the analog reference (the transp analogyso

chart on a lJuminous area D65 light source). Two test methods are available:

— Vi

— colorimetric measurement and specification (for interpretation see Ar

The testin

al testing, if necessary with optical aid such as a magnifying glass-

results have to be summarized as follows:

The sections of these forms correspond to the different testing
14.2 Visypal test
For the repfoduction systems “digital — analog” (
14.3 Colorimetric specification
For the repfoduction systems “digitée
15. Test report of mo
The test report for all ap@i
15.1 General
For the repfoduction syste monitors) use the Section 6.1 “General” and the following
The test report with ¢he hall contain at least the following:
— statement o
— Specification.of tf EC-code for input, output and reference (see Annex H, Table H.3)
— For a monitor thefollowing parameters are necessary:
— selected monitor werking mode and/or specification of the selected adjustment,
— for|the §pecification of monitors the special adjustment and materials used,
— specification of the room illumination type used,
— spetificatiomrof otherenvironmentconditions(room-ittumimance);
— size of the monitor area viewed (e. g. A4 185 mm x 285 mm);

— at least two forms filled out for the visual interpretation of the image area of test charts 1, 2, 3 and 4,

at least one form for an achromatic test chart according to Annex A or Annex C,
at least one form for a chromatic test chart according to Annex B or Annex D;

—two fo

rms filled out for the visual interpretation of the frame area of test charts 1, 2, 3 and 4,

one form for an achromatic test chart according to Annex E,

one form for a chromatic test chart according to Annex F;
— the normal colour vision and normal visual acuity of the testing persons are to be stated;
— optional — a colorimetric measurement and specification according to Annex G;
— test person, place and date

@ISO/IEC 2005 - All rights reserved
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Annex A:

This form may be freely copied

Form A for the picture area

For this test the output (reproduction, display) and the ISO/IEC-test chart 1 (original, reference) is necessary

N-W-

W-N-

radial grating:

radial grating:

N-Z-radial grating:

Test of the radial grating according to picture Al

Is the resolution diameter < 6 mm?
Test with magnifying glass (e.g. 6x)

Is the resolution diameter < 6 mm?
Test with magnifying glass (e.g. 6x)

Is the resolution diameter < 6 mm?

resolution diameter:

resolution diameter:

W—Z-

Are &
If Noj

Are &
If No:

Test
Is theg

Test
Can 4
Vi
Tg

Test
Can ¢
Vi
T8

radial grating:

sual testing: Eq

Df the Landolt-rings N-W according tQ/
recognition frequency of the Landolt-rings

st with a magnifii

Test with magnifying glass (e.g. 6x)

Is the resolution diameter < 6 mm?
Test with magnifying glass (e.g. 6x)

Test pf 5 visually equally spaced L*-grey steps according to picture A2
| the 5-steps on the upper row distinguishable?
How many steps can be distinguished?

Test pf 16 visually equally spaced L*-grey steps according to pi
| the 16-steps on the upper row distinguishable?
How many steps can be distinguished?

resolution diameter:

resolution digr

1
8
-F
-0
6
D

kground — ring

Yes/No
............ mm
Yes/No
............ mm
Yes/No
............ nmm
Yes/No
............ nmm
o]

....... Steps
Yes/No
......... Steps
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
to . pi
Yes/No
to .o pi

TR247(

5/IDEGAF13:PDF

Form A fo

the visual interpretation of the ISO/IEC-test chart 1 reproduction for colour devices ac¢ording to

ISO/IEC TR 24705:2005(E)
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Annex B:
Form B for the picture area

This form may be freely copied
For this test the output (reproduction, display) and the ISO/IEC-test chart 2 (original, reference) is necessary

Test of the (flower) image according to picture B1
Are there clear (immediately conspicuous) differences between reproduction and reference test chart?  Yes/No
Subjective remarks about the colour reproduction of the (flower) image, the CIE-test colours and the 16 grey steps:

Test ¢f the resolution in the radial gratings W-C, W—-M, W-Y, W-N and W-Z according to pic

w-C W-M W-Y P
Visua| testing: Is the resolution diameter < 6 mm? Yes/No Yes/No
Test with magnifying glass: Resolution diameter ... mm

Test ¢f the 14 CIE-test colours according to picture B3
Are clear (immediately conspicuous) differences recognized between rég

If Yes] How many colours have clear differences? ours

Test ¢f 16 visually equally spaced L*-grey steps accordj
Are a|l the 16-steps on the upper row distinguishable?

If No:[How many steps can be distinguished ps

Test ¢f 16 visually equally spaced steps of th€ colour rew re B4
W-C | White—Cyanblue:

guishable
;e distinguisheéd? of the given 16 steps:  ............ Sieps
W-M| White—Magentared: Are a L istinguishebleR Yes/No

he distinguished? of the given 16 steps:  ............ Sieps
W=Y | White—Yellow: : { Yes/No
Q distinguished? of the given 16 steps:  ........... Sieps
W-N | White—Black: Yes/No
tan be distinguished? of the given 16 steps:  ........... Steps
Test in four sizes according to picture B5
Is the etters (17 from 32 at least) and for Landolt-rings (min. 5 of 8)?
Rings N Rings C Rings M Rings Y
Yes/No Yes/No Yes/No Yes/N(
Yes/No Yes/No Yes/No Yes/N(
Yes/No Yes/No Yes/No Yes/N(
Yes/No Yes/No Yes/No Yes/N(

Test pfrecognition frequency of Landolt-rings W—C, W—M, W-Y and W-N according to pictures B6 and(B7
Is the recognition frequency of the Landolt-rings > 50% (min. 5 of 8 at least)?

Colour row W-C Colour row W-M Colour row W-Y Colour row W—N
background —ring background —ring background — ring background —ring
0-1 Yes/No 0-1 Yes/No 0-2 Yes/No 0-1 Yes/No
7-8 Yes/No 7-8 Yes/No 6-8 Yes/No 7-8 Yes/No
E-F Yes/No E-F Yes/No D-F Yes/No E-F Yes/No
2-0 Yes/No 2-0 Yes/No 4-0 Yes/No 2-0 Yes/No
8-6 Yes/No 8-6 Yes/No 9-5 Yes/No 8-6 Yes/No
F-D Yes/No F-D Yes/No F-B Yes/No F-D Yes/No

TR24705/IDEGAF14.PDF

Form B for the visual interpretation of the ISO/IEC-test chart 2 reproduction for colour devices according to
ISO/IEC TR 24705:2005(E)
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Annex C:

Form C for the picture area

This form may be freely copied
For this test the output (reproduction, display) and the ISO/IEC-test chart 3 (original, reference) is necessary

N-W-radial grating:
W-N-radial grating:

N-Z-radial grating:

Test of the radial grating according to picture C1

Is the resolution diameter < 6 mm?
Test with magnifying glass (e.g. 6x)

Is the resolution diameter < 6 mm?
Test with magnifying glass (e.g. 6x)

Is the resolution diameter < 6 mm?

W-Z{radial grating:

Is the

Test
Can ¢
Vi
Te

Test
Can ¢
Vi
T4

Test pf the Landolt-rings N-W according tQ
recognition frequency of the Landolt-rings

Test with magnifying glass (e.g. 6x)

Is the resolution diameter < 6 mm?
Test with magnifying glass (e.g. 6x)

Test pf 5 visually equally spaced L*-grey steps according to picture C2
Are gl the 5-steps on the upper row distinguishable?
If NojHow many steps can be distinguished?

Test pf 16 visually equally spaced L*-grey steps according to pi
Are gl the 16-steps on the upper row distinguishable?
If NojHow many steps can be distinguished?

Yes/No
resolution diameter: ... mm
Yes/No
resolution diameter: ... mm
Yes/No
resolution diameter:  .........4 nmm
Yes/NoO
resolution digmeter:  \.( L. mm
0
........ Stelps
Yes/No
......... Stelps
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
0 vvrrees pi
Yes/No
o .o pi

TR247(5/|DEGAF15.PDF

Form C foiLth€ visual interpretation of the ISO/IEC-test chart 3 reproduction for colour devices according to

ISO/IEC TR 24705:2005(E)
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Annex D:
Form D for the picture area

This form may be freely copied
For this test the output (reproduction, display) and the ISO/IEC-test chart 4 (original, reference) is necessary

Test of the (flower) image according to picture D1
Are there clear (immediately conspicuous) differences between reproduction and reference test chart?  Yes/No
Subjective remarks about the colour reproduction of the (flower) image, the CIE-test colours and the 16 grey steps:

Test pf the resolution in the radial gratings W-O, W—L, W-V, W-N and W-Z according topicture D2
W-0 W-L wW-Vv

Visudl testing: Is the resolution diameter < 6 mm? Yes/No Yes/No Yes/No
Test with magnifying glass: Resolution diameter ... mm ... 1’

...... N

Test pf the 14 CIE-test colours according to picture D3
Are clear (immediately conspicuous) differences recognized between reprqdusti

If Yes}| How many colours have clear differences? lours

Test pf 16 visually equally spaced L*-grey steps according {0 pi
Are aJl the 16-steps on the upper row distinguishable?

If NojjHow many steps can be distinguished iyen 16 steps:  .......... Steps

Test V and W-N according to pictyire D4

W-0 Yes/No
of the given 16 steps:  ............ Steps
W-L Yes/No
of the given 16 steps:  ............ Steps
W=V Yes/No
of the given 16 steps:  ............ Steps
W-N Yes/No
of the given 16 steps:  ............ Steps
Test
Is the
Rings N Rings O Rings L Rings M
Yes/No Yes/No Yes/No Yes/N
Yes/No Yes/No Yes/No Yes/N
Yes/No Yes/No Yes/No Yes/N
Yes/No Yes/No Yes/No Yes/N

Test pf recognition frequency of Landolt-rings W—0O, W-L, W-V and W-N according to pictures D6 and [D7
Is thg recognition frequency of the Landolt-rings > 50% (min. 5 of 8 at least)?

Colour row W-O Colour row W—-L Colour row W=V Colour row W-N
background — ring background — ring background — ring background — ring
0-1 Yes/No 0-1 Yes/No 0-1 Yes/No 0-1 Yes/No
7-8 Yes/No 7-8 Yes/No 7-8 Yes/No 7-8 Yes/No
E-F Yes/No E-F Yes/No E-F Yes/No E-F Yes/No
2-0 Yes/No 2-0 Yes/No 2-0 Yes/No 2-0 Yes/No
8-6 Yes/No 8-6 Yes/No 8-6 Yes/No 8-6 Yes/No
F-D Yes/No F-D Yes/No F-D Yes/No F-D Yes/No

TR24705/IDEGAF16.PDF

Form D for the visual interpretation of the ISO/IEC-test chart 4 reproduction for colour devices according to
ISO/IEC TR 24705:2005(E)
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Annex E:
Form E for the frame area

This form may be freely copied
For this test the output (reproduction, display) and the ISO/IEC-test chart 1 or 3 (original, reference) is necessary

Please fill out or mark by ( x ):

Test of achromatic ISO/IEC-test chart 1 () or ISO/IEC-test chart 3 ( ):
ISO/IEC-test chart: e. g. Test chart 3 for colour devices (write text from the frame area of ISO/IEC-test chart)

ISO/IEC-BAM-identification: e. g.20031201-DE88/10L/ (write code from top right side)  ...oocveeviieeiiiieenee.
ISO/IEC-reference material: e. g. r(h/c)a4(r/t)(a/d) (write code from bottom right side)  ........ccooceveviinens
File-name: e.g. LBBEOONP.PDF (write code from top Side).........cevvvviiiieieiiieeiniieee

Reproduction technique for , halftone (h)* ( ) or ,continuous tone (c)* ( )

NOTHEThe Usuar output technique Tor printer and copier 15 (). For photo, T, Monitor and scanner TS (CJ.
Test pf reproduced lines according to lines defining rectangles in the frame region:
NOTE: An ISO/IEC-reference test chart is in accordance with the methods of this Tgchnicah td are at
least some complete lines for the inner (thicker line) rectangle. For this purpose SLWE nd 20 lines
or| an ISO/IEC-test chart.
How many lines are on the ISO/IEC-test chart? given
How many lines of the ISO/IEC-test chart are reproduced? ...} lines
Are the four (inner thicker) lines of the inner rectangle fully reproduced? Yés/No
If No:lHow many inner lines are fully reproduced? } lines
Test pf agreement of the four 5-step grey scales according fo the grey.
Are there clearly seen differences between the four 5- step Y 5 ' : es/No
If Yes| Indicate by (x ) —only one ( x ) — which gre viats s and
mark if this is darker or lighter.
top left () 3
top right () if (x): 1g'this darke
bottom left ( ) |f(x) I$ th|s darker
bottom right ( ) X % ter ()?
Test pf the scaling factorsfusing\i d_heightsaf the inner rectangle in the frame region:
The width and height of the innegrecta i <direction in mm of the reference test chart (Ax, and Ay} r =
refergnce) and the r Z 0= outpugy must be measured. The scaling factors (s, and s,) in x- and
y-dirgction must be € its inYumand with rounding like the example are used (e. g.s, = 1,01
and g, = 0,98).
Sy = AX Sy =AY, /Ay, =...mm/...mm =,
NOTE: The wig . inner rectangle is defined in PS-file (or equivalent) as 282 mm if x-
difection an 194 N i 0 get high accuracy of the two scaling factors both the original and the
reprodu ith the same ruler (do not use values given for the original).
Test pf the sh ) Ines compared to black according to the lines of inner rectangle of the frame:
Are there colourlines C, MY, O, L and V on the test chart belonging to the inner rectangles? YesiNo
If Yes| answer‘the’ following questions:
NOTE (The lines of the inner rectangle have a linewidth of 0,3 mm. If a shift of more than half of this linewidth
(2[0,2¢mm) is present, it can be easily seen.

Choose one of the two horizontal ines and mark by ( X ).

bottom horizontal line chosen () top horizontal line chosen ( )
Is there a clearly seen (= 0,2 mm) shift of a colour line C, M,Y, O, L andV compared to the black line N ?
C Yes/No M Yes/No Y Yes/No O Yes/No L Yes/No V Yes/No
IfYes: 0,.mm 0,.mm 0,.mm 0, .mm 0, .mm 0, .mm
Choose one of the two vertical lines and mark by ( x ):
left vertical line chosen () right vertical line chosen ( )
Is there a clearly seen (= 0,2 mm) shift of a colour line C, M,Y, O, L andV compared to the black line N ?
C Yes/No M Yes/No Y Yes/No O Yes/No L Yes/No V Yes/No
IfYes: 0,.mm 0,.mm 0,.mm 0,.mm 0,.mm 0,.mm

TR24705/IDEGAF17.PDF

Form E for the visual interpreting of achromatic ISO/IEC-test chart (1 or 3) reproduction for colour devices
according to ISO/IEC TR 24705:2005(E)
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Annex F:
Form F for the frame area

This form may be freely copied
For this test the output (reproduction, display) and the ISO/IEC-test chart 2 or 4 (original, reference) is necessary

Please fill out or mark by ( x ):

Test of chromatic test chart 2 ( ) or test chart 4 ( ):
ISO-test chart: e. g. Test chart 4 for colour devices ISO/IEC(write text from the frame area of ISO/IEC-test chart)

ISO/IEC-BAM-identification: e. g. 20031201-DE96/10L/ (write code from top right Side) .........ccccceeeiiiiiiiiieeiinnnne.
ISO/IEC-reference material: e. g. r(h/c)a4(r/t)(a/d) (write code from bottom right side) .....................
File-name: e.g. L9GEOONP.PDF (write code from top SIde) ......cocvveeeeiiiiiiieee e

Reproduction technique for , halftone (h)* ( ) or ,continuous tone (c)* ( )

NOT: [The usual output technique Tor printer and copier is (h). For photo, film, monitor and scanner it is (C).
Test ¢f reproduced lines according to lines defining rectangles in the frame region;
NQTE: An ISO/IEC-reference test chart is in accordance with the methods of this Téchnicai ReporiNf'there are at
legst some complete lines for the inner (thicker line) rectangle. For this purpose theke\a S S lines
on|an ISO/IEC-test chart.
How rpany lines are on the ISO/IEC-test chart? given
How many lines of the ISO/IEC-test chart are reproduced? ...Jlines
Are the four (inner thicker) lines of the inner rectangle fully reproduced? Yas/No
If No: How many inner lines are fully reproduced? lines
Test ¢f agreement of the four 5-step grey scales according o thg g
Are there clearly seen differences between the four 5-step ¢ s/No
If Yes:| Indicate by ( x ) — only one ( x ) — which greyxscaledevi s and
mark |f this is darker or lighter.
top left ()
top right ()
bottom left ( )
bottom right ( )
Test ¢f the scaling factors
The width and height of the Jnne g r=
referehce) and the r ; -and
y-direftion must be calcu ) i igi ,01
and s} = 0,98).
NOTH The widtl
directfon and 194 mmin
reprogluctiops
Test of the shif ame:
Are there colouf lines¢, M X, O, L and V on the test chart belonging to the inner rectangles? Yes/No
If Yes,|answer-the following questions:
NQTE ,The lines of the inner rectangle have a linewidth of 0,3 mm. If a shift of more than half of this linewiflth
(=p,2.mm) is present, it can be easily seen.

Choose one of the two horizontal lines and mark bottom or top line by ( x ):

bottom horizontal line chosen ( ) top horizontal line chosen ()
Is there a clearly seen (= 0,2 mm) shift of a colour line C, M, Y, O, L andV compared to the black line N ?
C Yes/No M Yes/No Y Yes/No O Yes/No L Yes/No V Yes/No
IfYes: 0,.mm 0, .mm 0, .mm 0, .mm 0,.mm 0,. mm
Choose one of the two vertical lines and mark left or right line by ( x ):
left vertical line chosen () right vertical line chosen ( )
Is there a clearly seen (> 0,2 mm) shift of a colour line C, M,Y, O, L andV compared to the black line N ?
C Yes/No M Yes/No Y Yes/No O Yes/No L Yes/No V Yes/No
IfYes: O,.mm 0, .mm 0, .mm 0,.mm 0, . mm 0, . mm

Form F for the visual interpreting of chromatic ISO/IEC-test chart (2 or 4) reproduction for colour devices
according to ISO/IEC TR 24705:2005(E)
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Annex G:
Colorimetric specification

Guidance for the colorimetric specification of reproduction for colour reproduction devices using ISO/IEC-test chart

1,2,3and
G.1 Grey s

4 according to this Technical Report (nearly identical to ISO/IEC 15775).
cale according to picture A2 (or C2): Regularity g*

The visual lightness difference between adjacent grey steps in picture A2 (or C2) of test charts 1 (or 3) is the same.
That is, the steps are visually "equally" spaced grey steps. This does not normally occur for reproductions. The
differences of these lightness steps are specified by the measure g*. It describes the regularity of the lightness

reproductio

n.

Calculation G.1: Regularity g*
For the specification of the regularity g*, the CIELAB lightness L* of the five grey steps 1 to 5 on the reproduction

device L*xq

to L*ks should be measured.

NO
rep
I-*Kl
Next the lig
AL*
AL*
AL*
AL*
The regula
(AL* i reS
g* =5
NOT
is g*
Example G
If: L¥e; = LY
AL*
AL*
AL*
AL*

G.2 Grey s
Differences
gamut f* is
Calculatio
The CIELA
the lightnes

For the ligh

:;Ejuction of the white colour (W = White). It follows from this:

1: The grey step 1 is the reproduction of the black colour (N = "Noir"), the grey step 5 is the

htness differences (AL*; ... AL*k, ) to the next lighter step can be ca
175 P = L | = 1 L2 = Lyn |
2= | ks — L2 |
3= | ks — L |
4= | s — L*a | = | L*kw — L*ka |

100 AL*in / AL* ax
E 2: Ideally the regularity has the valu
=0.

.1: Regularity g*
kN = 24

3= | L*ka—L* =
4= %=L

100 AL* i,/ AL* £

B-lightnessikt of black (N) and white (W) in the test chart (V) and reproduction (K) serve for ca

S gamut\f*.
thess gamut f* the following applies:

=

LOOA L w — L* kn ) F (Lww = L* vy )

(eq. 1)
(eq. 2)
(eq. 3)
(eq. 4)

fference

(eq.5)
the value

htness

culation of

(eq. 6)

NOTE: Ideally, when white and black are reproduced with the same lightness as in the test chart, the following
values apply: L*,y = 94 and L*y = 10.

=

1OO(L*KW_L*KN)/(L*VW_L*VN):100(94_10)/(94_10):100

On devices f* is normally smaller than 100.
Example G.2: Lightness gamut f*

If: L*q =L

*en = 24; L*s = L¥w = 90 L¥yy = 10;  L*y = 94 then:

f*:100(L*KW_L*KN)/(L*VW_L*VN):100(90_24)/(94_10):79

50
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G.3 Grey steps according to picture A2 (or C2): Mean lightness difference AL*,

The five equally spaced grey steps normally show various lightness differences in the reproduction and the test
chart. From this a mean lightness difference AL*,, for the achromatic test charts 1 (or 3) can be calculated.

Calculation G.3: Mean lightness difference AL*,

The CIELAB-lightness L* of the five grey steps of the test chart (V) and reproduction (K) serve for the calculation of
the mean lightness difference AL*,,. The lightness L*« of the five grey steps of the reproduction must be centered on

the lightness gamut of the test chart to receive the centered lightness L*.
L*z = L* = 0,5 [ (L*,n — L*wn ) — (Lvw — L¥kw ) ] (eq.7)

The mean lightness difference AL*,, is calculated from the five lightness differences on the reproduction

L*c», and the test chart L*,, .
AL =02 (| L¥za = Lfva [ + | Lkzo = Lo [ + .o+ [ Lkzs — L*vs | ) (eq. 8)
NOTE 1: Ideally the mean lightness difference has the value AL*,, = 0.

NOT[E 2: A pure regular shift of the lightness of the reproduction compared to the
L*w = 94 or 91) has no influence visually and will not change the calculated

harts\(Lb*yn|= 10 or 7,
difference AL*,.

Example G.3: Mean lightness difference AL*,

L*yq = L*y = 10; LYo =31, L*3=52; L*,=73;

L*Kl = L*KN = 24; L*KZ = 40; L*K3 =56; L*K4 =74,
L*Kl\ - L*VN =24-10=14
L*V _L*KW=94_90:4

Centralizatfon:
L1 = L*1 — 0,5 [ (L*kn — L*wn) — (Lvw =
L*KZl =24-0,5 (14 - 4) =
L*«4 =40-0,5(14-4) =
L*KZ3 =56 — 0,5 (14 - 4) =
L*44 =74-05(14-4) =
L*KZS =90 - 0,5 (14 - 4) =

Lightness di
AL*] =
AL*4 =
AL*4 =
AL*} =
AL*4 =

—L*o |+ o+ | Lhzs — Lrys |)

The 14 tes{ coloursof,areproguction normally show colour differences compared to the colours of the tept chart.
These differences-are characterized by the mean colour difference AE*,, p, .

Calculatiop G-4Mean colour difference AE*,,
For the Cal biilatian Aftha mnaan ~nlay iy rll'ﬂ:r\rnnr\n AE* tha CIEL AR Lahtnncc I * and thn rnrl aronn chy maticness

tHatte-oHtRre-heahR-ecotodteHereRee A= ab,m tio ST D ghtiTtc oS T tHCTC O groTTri oo

a* and yellow-blue chromaticness b* of the 14 CIE-test colours of the test chart (V) and reproduction (K) in picture
B6 (or D6) are measured.

From this the 14 special colour differences AE*,,; (i=1, 2, ..., 14) of reproduction and test chart are calculated as
follows.

AE* 4, = [ (L' — L¥vi )? + (@ — a¥yg )* + (0¥ — b¥y ) 1M2 (eq.9)
The special colour differences AE*,,; are used to define the mean colour difference AE*,, !
AE*pm = 0,0714 (AE* 41 + AE* 5 + AE 53 + ... + AE* 4 14) (eq. 10)

NOTE: Ideally the mean colour difference has the value AE*, ,, = 0.

Example G.4: Mean colour difference AE*,,
The mean colour difference AE*,, ,, is calculated from the colorimetric parameters L*a*b* of the test chart (V) and
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reproduction (K) with 14 special colour differences AE*,,; (i=1, 2, ...,14).

Table G.1:

Colorimetric parameters of the intended and reproduced 14 CIE-test colours
CIE | Intended CIELAB Produced CIELAB CIELAB differences CIELAB-
test data of CIE Publ. 13.3 | data of copied colours | of test colours test colour
colour | Original (V) Copy (K) Difference (K-V) difference
no. |Ly, |ay, |b% B o ALy |as:,|aR:, |AEY,
1 61.45 | 1753 | 11.74 60.71 | 185 9.5 -0.73 097 [|-223 2.55
2 60.69 0.08 | 28.92 58.84 3.24 | 2357 -1.84 6.48
3 6202 |-2058 | 4441 | 6179 |-21491]4433 | -022 094
4 61.2 |[-33.16 | 17.07 62.06 [-35.43 ] 19.12 0.86 3.18
5 624 |-1747 | -855 | 61.7 |-15.02 |-10.62 | —0.69 28
6 61.51 | —0.36 |-28.39 60.17 247 |-29.72 | -1.33
7 61.12 | 20.15 |-24.55 63.11 | 17.05 [-23.55 1.99
8 62.77 | 27.42 |-13.63 | 62.66 | 27.66 |-13.57 | -0.1
9 39.92 | 58.74 | 27.99 39.37 | 55.26 | 24.74
10 81.26 | —2.89 | 71.56 82.06 | -2.84] 81.13
11 52.23 |-42.42 | 13.6 53.43 [|-44.12 | 16.49
12 30.57 141 |-46.47 29.63 4.84 |42
13 80.23 | 11.37 | 21.04 78.2< 2.32 4
14 4075 |-138 | 2423 | 4147 ?&

\%4.7 N2
Average CIEL?«B%OION?HP\re@

1

Table G.1 9
differences

G.5 Mean

The reprod
D6) indicat
characteriz
grey steps

Calculatio

The mean |i

to Annex G
R*ab
NOT]

[R24705/TRAGO11

hows the L*a*b* -colori

Colour repr%

Lictions of the ¢
p different colo
ed by the mea

id andreproduced 14 CIE-test colours and the

N G.5; tion Index R*y

ightess d according to Annex G.3 and the mean test colour difference AE*,, o,
4 serveart cutation of the mean colour reproduction index.

= AL*, + 0,737 AE* 3y m )

E: Ideally the mean colour reproduction index has the value R*,, ,, = 100. It becomes smaller

light

ess and test colour differences grow.

ir CIELAB-

ire B6 and
rences are
L* 1, (for the

according

(eq. 11)
Wwhen

Example G5 ™Mean Cofour reproduction INdex R pm
For the mean lightness difference AL*,, according to example G.3 and for the mean test colour difference AE*,, o,

according t
R*ab,

o0 example G.4 the following applies:
m = 100 — 4,6 (0,263 AL*, + 0,737 AE*;, m)

=100-4,6 (0,263x5,4+0,737x3,7) =100 - (4,6 x4,12) =81

NOT

52

E: Results in G.1 to G.5 are to be rounded down to two significant digits.
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Annex H:
Code lists of input, output and reference

ISO/IEC TR 24705:2005(E)

The codes for input, output and reference are listed in Table H.1 and Table H.3 for analog and digital mode. In

Table H.2, Table H.4, and Table H.5 three examples are given: a colour copier, a printer and a scanner are given.

Table H.1: Code list for analog input, output and reference

Table H.2:

process ;

test chart colour image reproduction device compartson
n=1to4 input (i) output (0) output (0) reference (r)
|SO/IEC-code: |ihadra-lOn (n=1to4) |ohadra-10n(n=1to4) |ohadralOn(n=1to4) |rhadraI0n(n=1to4)
description: halftone (h) halftone (h) halftone (h) halftone (h)

Ad size (ad) Ad size (ad) Ad size (a4d) Ad size (a4d)

reflectance mode (r) reflectance mode (r) reflectance mode (r) ectance modg (r)

anaog (a) analog (a) analog (a) /\( anaog (a)

N\

| SO/IE[C-code: |icadra-lOn (n=1to4) |ocadralOn(n=1to4) |ocadral0n(n= \&\\9?
descrigtion: continuous tone (c) continuous tone (c)

A4 size (ad) A4 size (ad)

reflectance mode (r) reflectance mode (r)

analog (a) analog (a)
| SO/IEIC-code: |ihadta-lOn (hn=1t04) |ohadta-I0n(n=1to 4< ) | rhadta-10n (n = 1 to 4)
description: halftone (h) halftone (h)

Ad size (ad) Ad size (ad)

transparent mode (t) transparent mode (t)

analog (a) analog (a)
I SO/IEC-code: |icadta-I0n (n=11Q 4) \ngélt&IOn (n=1to4) |rcadtalOn (n=1to4)
description: continuous tonexc) continuous tone (c) continuous tone (c)

Ad size (a4)
transparent o

anal%l‘%

Ad size (ad)
transparent mode (t)
analog (a)

Ad size (ad)
transparent mode (t)
analog (a)

TR24705/TRAHO1]|

NS
NV

fexencefor a copier

e

N\ \process -
test chart Qx copier comparison
no.=1 inpRt(i output (0) output (0) reference (r)
| SO/I E[C-code: ihM ohadra-101 ohadra-101 rhadra-101
description: halftone (h) halftone (h) halftone (h) halftone (h)
A4 size (ad) A4 size (a4) A4 size (a4) A4 size (ad)
reflectance made (r) reflectance mode (r) reflectance mode (r) reflectance mode (r)
anaog (a) anaog (a) analog (a) analog (a)

TR24705/TRAH021
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Table H.3: Code list for digital input, output and reference

process ;
test chart colour image reproduction device compartson
n=1to4 input (i) output (0) output (0) reference (r)
| SO/IEC-code: |ihadrd-10n (n=1to4) |ohadrd-IOn(n=1to4) |ohadrd-IOn(n=1to4) |rhadrd-I0n (n=1to4)
description: halftone (h) halftone (h) halftone (h) halftone (h)
A4 size (ad) A4 size (ad) A4 size (ad) A4 size (a4)
reflectance mode (r) reflectance mode (r) reflectance mode (r) reflectance mode (r)
digital (d) digital (d) digital (d) digital (d)
| SO/IEC-code: |icadrd-IOn (n=1to4) |ocadrd-10n(n=1to4) |ocadrd-I0On(n=1to4) |rcadrd-I0n(n=1to4)
descrigtion: continuous tone (c) continuous tone (c) continuous tone (c) continuous tone (c)
A4 size (ad) A4 size (ad) A4 size (ad)
reflectance mode (r) reflectance mode (r) reflectance mode (r) n
digital (d) digital (d) digital (d)
| SO/IEC-code: | ihadtd-10n (n=1to4) |ohadtd-10n (n=1to04) rbadtd-1 1to 4)
description: halftone (h) halftone (h) (h)
A4 size (a4) A4 size (ad) 451 e (4
transparent mode (t) transparent mode (t) sparent modea ®
digital (d) digital (d) d|g|tal (d)
ISO/IEIC-code: |icadta-lOn (n=1to4) |ocadtalOn(n=1 rcadta-10n (n = 1jto 4)
description: continuous tone (c) continuous tone (c)
Ad size (ad) Ad size (ad)
transparent mode (t) transparent mode (t)
digital (d) digital (d)
Table H.4: |Input, output and r ere
test chart %n \) comparison
no. =2 input (Q\/\ output (0) reference (r)
| SO/IEIC-code: r&l 02 ohadra-102 rhadra-102
description: halftone (h) halftone (h) halftone (h)
A4 size (ad) A4 size (ad) A4 size (ad)
Q reflectance mode (r) reflectance mode (r) reflectance modle (r)
i analog (a) analog (a) analog (a)
Table H.5: [Input, output and reference for a scanner
PTrocess :
test chart scanner comparison
no.=4 input (i) output (0) output (0) reference (r)
ISO/IEC-code: |icadrd-104 ocadra-104 ocadra-104 rcadra-104
description: continuous tone (c) continuous tone (c) continuous tone (c) continuous tone ()
Ad size (ad) A4 size (a4) A4 size (a4) A4 size (ad)
reflectance mode (r) reflectance mode (r) reflectance mode (r) reflectance mode (r)
analog (a) digital (d) digital (d) digital (d)

TR24705/TRAHO51
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Annex I
Digital ISO/IEC-test charts of this Technical Report
There are four achromatic ISO/IEC-test charts defined with four different device colour space coordinates.

NOTE For any ISO/IEC test report according to Annexes A through F of this International Standard, the original
ISO/IEC test charts listed+ at the end of Annex | should be used.

-6

W ps.bam delDEB6/I0L/LB6E00NP. P PDF, Sart output . | -

N: No Output Linearization (OL) datain File (F), Startup (S) or Device (D) f\

background stefd 1 ring step o1 &

fﬁ
I\

A Hex code Hex code
%J 7 7-8
é‘ E E F E-F
5. % \ 2 0 2:0
2 //\\ Woo000C oo s
= F D F-D
R} Radial grating (Semens-star) N-W Landolt-rings W-N
M Picture C4: Landolt-rings W-N; PS operator: 000n* setcmykeolor 3
S

7 777

7
% /%%///i%%

o / /,/ _
////////A,"’ﬁ'l////’ '

||| I||.. |||||||| |n.n|||||||h "I
ATHCETE ||||I' | | U
Ili Iid

40d'/Sd'dN0039871/10T/983A-T0CTE00Z Uotelsifol Nvg

0'0=01"‘0'Z UOBA ap weqsd MMM//:dny :IBPIO PUe UOITRWLIOoU |

0,750 1,000 Nop(min.) Wz (max.)

/Y.npm 180/25 232/39 283/56 335/7.8 387/105 438137 49.0/17.6 541221 59.3/21.3 64.5/334 69407 748479 79.9/56.6 85.1/66.2 90.3/76.8 95.4/88.6

- (absolute) X/
AseR LI TITT

Hex code
0,867 0,933 1,000
;,pms;f:‘mzz?gr || N
\x . . . .
-te chartho\3 thwcoloyr device coordinates 000n* (CMYN)

) OON , Start outpl ut : ¢
W NO O tput L|n zatl (OL ain | , Startup (S) or Device (D)
\

background stefd 1 ring step 01
Hex code Hex code
78

s Ld pue (g°
BlyeyJI=op0oo  eIRRW NV

Iz

0

7
E-F
20

86
F-D

Landolt-rings W-N
Picture C4: Landolt-rings W-N; PS operator: w* setgray

77

/////// / %/ 77 A%,

o
7777777777

Radial grating z line raster diameter in Ipi
Picture C1: Radia gratings (Slemensfstars) N-W, W-N, N-Z and W-Z; PS operator: w* sagray Picture C5: Line raster under 45° (or 135°); PS operator: w* setgray’

L*/Ymput 18.0/25 37.4/9.7 56.7/24.6 76.1/50.0 95.4/88.6 No(min.) W, (max.)
I
AR i Ml -
I

= - .

0,750 1,000  Np(min.) Wj(max.) 15

l120[128 1136|144 1152 [16p 168 1 a\ma\107\7m\7m\71a\7m\727bm‘

R o

4Ad'/Sd'dN0032871/710T/283d-T0ZTE00C Lot Wve

1 A) sioyuowy Joj uo e jdde afed |in4

T'T=01‘0'Z UOBIA ap weqsd MmmW//:dny BP0 PUe UO IO |

o —
N f—

lineraster diameter in Ipi
Picture C2: 5 visual equidistant L*-grey steps+ NO + WL; PS operator: w* setgray Picture C6: Line raster under 90° (or 0°); PS operator: w* setgray

L*/Ympug 180/25 232/39 283/56 33578 387/105 43.8/137 49.0/17.6 54.1/22.1 59.3/27.3 645/33.4 69.6/40.2 74.8/47.9 79.9/56.6 85.1/66.2 90.3/76.8 95.4/88.6
(absolute)

slod pue (G2

e)eyI=8poo :RLOREW VY

No. and
Hex code

I ICIELAB ! l:‘ l:‘ . . . . . .
retative) e

nput 0,000 0,067 0,133 0,200 0,267 0,333 0,400 0,467 0,533 0,600 0,667 0,733 0,800 0,867 0,933 1,000

o
(} Picture C3: 16 visual equidistant L*-grey steps; PS operator: w* setgray
g " ISO/IEC 15775and  input: w* setgray -:l
KB/ -ﬁ_hso’ IEC-test chart no. 3according 0 TR'|50y|EC 24705, output: w* setgray >
Y [o] T 6

=3 T LU

Fig. 1.2: ISO/IEC-test chart no. 3 with colour device coordinates w* (GREY)
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v L [o] Y M C
www.ps.bam.de/DE88/10L /L 88EOONP.PS.PDF; start output |
N: No Output Linearization (OL) datain File (F), Startup (S) or Device (D)

background stef) 1 ring step 01
Hex code Hex code

\\ lI/

’ //n\\\\\§

o
Bos va \/

Radial grating (Semens-star) W-N Landolt-rings W-N
Picture C4: Landolt-rings W-N; PS operator: nnn0* setomykcolor

Om 2030 ‘ = 30 %%%W%W”W .%/%/%/%
%%%%%%%%%

Radial grating (Siemens-star) N-Z Radial grating (Semens-star) W-Z line raster diameter in Ipi
Picture C1: Radial gratings (Siemens-stars) N-W, W-N, N-Z and W-Z; PS operator: nnn0* setcmykcolor Picture C5: Line raster under 45° (or 135°); PS operator: nnn0* setcrmykcolor

L*/Yinput ~ 180125 37.4/9.7 56.7/246 76.U50.0 95.4/88.6 No(min.) Wi(max.) m
UHHHHW”\IHHIHI IHMHHHIIII""
il

(absolute)
(I I m
H el
il |||||||
il
ot 'R B 1] I
22| ) s

[(relative) |\ % .
Whput 0,000 0250 0500 0750 1,000  No(min.) Wj(max.)

TS8P weq'sd mww//:dny sa|1 feiws 104998() L,

2'2=01'0'2 UOBIA  ap wrgsd-Mmmw//:dny :BpIO pUe Uo IO |
:IGd'/Sd'dNOOEIS8'I]'IO'[IéBEIG'TOZTSOOZ uoressi

Picture C2: 5 visual equidistant L*-grey steps + NO + WI; PS operator: cmy0* setcmykcolor PSgpersor npng
L*/Ympm 180/25 232/39 283/56 335/7.8 387/105 43.8/137 49.0/17.6 54.1/22.1 59.3/27.3 64.5/33.4 69.6/40.2 14.8/47.9 79.9/5C0 ".: llco 2 90.3/7¢ ‘38 5.4/88.6

- “

No. and
Hex code

s L L. F I §
retative) e

nput 0,000 0,067 0,133 0,200 0,267 , X X ) 0,600 ,65 0,733 0,860 0,867 0,933 1,000

s Ld pue (g°
BlyeyJ=opoo :eIerW NVY

Iz

N

S
jgmund stefd 1 ring step 01
fex code Hex code
7 8 7-8
E-F

E F

2 0 20

8 6 86

F D F-D
Landolt-rings W-N code: q

Picture C4: Landolt-rings W-N; PS operator: www* setrgbcolor

V7 /7 /"
//// ////4/7

R Sie Radial grating (Semens-star) W-Z
Picture C1: N-W, W-N, N-Z and W-Z; PS operator: www* setrgbcolor

L*Yinput ~ 18025 237.4/97 56.7/246 76.U50.0 95.4/88.6 No(min.) Wi(max.)

) - .

lineraster diameter in Ipi
Picture C5: Line raster under 45° (or 135°); PS operator: www* setrghcolor

4ad'/sd'd NOOEIGB'I/1OT/68§IG'TOZT€OOZ ‘uorensiel Nvd

[ ] I .

£'c=01‘0'Z UOBBA  ap°Wweqsd Mmmm//:dny :JepIO pue LoITeWIoU |

. =
l_'CIELAB. r Y]
. r
) Whow 0000 0250 05007 0750 1000 No(min) Wi(max) oz
line raster diameter in Ipi g <
Picture C2: 5 visual equidistant L*-grey steps+ NO + WIL; PS operator: www* setrgbcolor Picture C6: Line raster under 90° (or 0°); Use of the PS operator www* setrgbcolor a3
| L*/Yinput 18025 232/39 283/56 3357.8 38.7/105 438/137 49.0/176 54.1/22.1 59.3/27.3 64.5/33.4 69.6/402 74.8/47.9 79.9/56.6 85.1/66.2 90.3/76.8 954/88.6 k] %
(absolute) 3
@ =
g
No. and [
Hex code 3
D D S EEEEEE
0,133 , , , X 0,600 0,667 0,733 0,800 0,867 0,933 1,000 ke
\\ Picture C3: 16 visua equidistant L*-grey steps; PS operator: www* setrgbcolor
" ISO/IEC 15775and  input: www* setrgbcolor -:l
\J ISO/IEC-test chart no. 3 according to TR ISO/IEC 24705; output: www* setrgbcolor %
= T ™ v ] T -6

Fig. 1.4: ISO/IEC-test chart no. 3 with colour device coordinates www* (OLV)
There are four achromatic device colour coordinates for achromatic colours (cmy0*, olv*, 000n* and w*).
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