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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worIdW|de standardization. Natlonal bodies that are members of 1SO or IEC
participate_in
organization to deal with particular fields of technical activity. ISO and IEC technical commlttees collaborate in fields
of mutualf interest. Other international organizations, governmental and non-governmental, in liaison with:JlISO| and
IEC, also|take part in the work. In the field of information technology, ISO and IEC have established a joint-techpnical
committeg, ISO/IEC JTC 1.

Internatiopal Standards are drafted in accordance with the rules given in the ISO/IE

The main| task of the joint technical committee is to prepare International Startards, ards
adopted hyy the joint technical committee are circulated to national bodies foryoting~Rubl 3 g€ onal
Standard [requires approval by at least 75 % of the national bodies castingavgte

In exceptlonal circumstances, the joint technical committee may pr icati i rt of
one of the following types:

— type I, when the required support cannot be obtained fof the icd i , deppite
— type R, when the subject is still under technica iture
but npt immediate possibility of an agreement i

— type B, when the joint technical i ~ data’ of a different kind from that which is normally
published as an International ‘

Technicall Reports of types
can be trgnsformed into Int
until the data they provide are

they
anicdl Reports of type 3 do not necessarily have to be revigwed
ger valid or useful.

Attention Js drawn to the ibilityt some-of the elements of this document may be the subject of patent rights.
ISO and IEC shall not be he or identifying any or all such patent rights.

ISO/IEC TR 1979

by Joint Technical Committee ISO/IEC JTC 1, Information technofogy,
Subcomnjittee SC 28 :
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Introduction

Purpose and Just|f|cat|0n

grey|of 0.5 on a visual scale is produced. On the visual scale the values for white and black are 0 and 1 in r¢lative
CIEUAB space. The method has been already developed (there was a SC28 study perjod_of one year, Projgct 18 of

the $C28 Berlin 2000 Plenary). Example files are on the Internet in various file formafs (see nt
j28NK93). The output will be within a visual tolerance of 6 CIELAB units independg i (see
graphs on page 13-15 and on BAM-Internet addresses listed in Annex B). For a/Qiven fi ' B values
of the first output must be measured. The measured CIELAB data are included\ Qdifi i ich
prodpces the linearized output which will be equally spaced in CIELAB. Va e gi

1. P$ (PostScript) file on a PS printer then the new PS output file on the PS pri § ' ually
spaged output

2. PDF file on any printer then the new PDF output file is produ Adobie Acrobat Distiller ¢r
equiyalent from a PS file. The PDF output file produces the 16

3. GIF file on any printer then the new GIF output file is prodoce ivalent from

The method is similar for other file formats andt
independent of the file format used.

Advantages: If the CIELAB data of the first
relative CIELAB output within visual toleran

its

are used i izati e same
EL B Va , gges 13—
ile fommat, pripter driver and paper.

Remark: If the intended o is\i paced in relative CIELAB space (see ISO/IEC 15 775) then infmost
cases the colour differenc S irst he Tinearized output and the intended output are redu¢ed by a
gctor 3 to 6.

© ISO/IEC 2004 — All rights reserved \Y
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Information technology — Office machines — Device output of
16 colour scales, output linearization method (LM) and
specification of the reproduction properties

1. Scope

A diditarfile IS used to produce
chroinatic colours and black. The intended 16 step colour scales are defined in figures B4 and D4 of the 1SQ/IEC-
test ¢harts for colour copiers according to ISO/IEC 15775. The digital file format may be PostScript (RS), Portable

doc d by 16
digital values between 0 and 1, e. g. by 0, 1/15, 2/15 to 15/15 in CMY coordinates. i i ed and
by th IS ative
CIEUAB units, e. g. between the white paper and the six device colours and bla p I5.a ts ) values
and & graph for the first and linearized output. This method produces a linea atiohshi [ digital
inpuf data and the output data on a visual relative CIELAB scale for the c&lour pri i ty of
overprint scales can be improved by this method. The method is appli¢akle bur
man ¢ ement.
The

linea Kpected
to be

Note g.on
appli

2. N

The S nces,
only c ythe latest edition of the referenced document (includifg any

amendments) applies.
ISO/|EC 15775: 1999,m [
colodr copying machin a
ISO/CIE 10526:1991, CIE &
ISO/CIE 10527:1991,

CIE-

ITU-R BT.709-2;199
Exchange

IEC/CIE 17.4:198 xnational lighting vocabulary, 4th edition, Joint publication IEC/CIE

DIN B3866-1 to -5:2008, Inforymation technology — Office machines — Colour image reproduction devices, Part 1:
MetHod of specifying imagereproduction of colour devices by digital and analog test charts

of

3. Tlermsand Definitions

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

NOTE The definitions are taken from ISO/IEC 15775 and IEC/CIE 17.4. The definitions are adapted to the
ISO/IEC Directives Part 2. The CIE/IEC definitions are adapted slightly to agree with the ISO/IEC Directives.

3.1.1
standard tristimulus values X, Y, Z and colorimetric parameters L*a*b*

describe the psychophysical colour

NOTE 1 Standard tristimulus values X, Y, Z are mostly obtained as an immediate result of a colour
measurement.

© ISO/IEC 2004 — All rights reserved 1
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NOTE 2 As standard tristimulus values X, Y, Z only allow statements referring to equality 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 (compare CIE publ. 17.4)

NOTE 3 Within this Technical Report the abbreviation LAB* for the colorimatric parameters L*a*b* is used.
For relative CIELAB coordinates the abbreviation lab* is used.

3.1.2
colour difference AE*,,

specifies the size of the difference between two colour stimuli

3.1.3
*-image (¢ Qfar-imagp“)

includes ¢olours defined by the colorimetric parameters L*a*b* of the CIELAB colour system.

NQTE The *-image (“star-image") includes colours (of the colour pixels or areas) which are defined'either
absolute (LAB*) or relative (lab*) coordinates.

n

3.14

*-image|(“ star-prime-image*)

includes ¢olours produced by a standard reproduction process of a colour device a
NQTE The *-image (“star-prime-image*) has different colorimetric pargr

(lab*) coordinates.

3.15

*-image |“ prime-star-image"“)

is produckd by the standard reproduction process of a colour devid is diffe A the *-image (“star-image").
NQTE The *-image (“prime-star-image”) is called the i
detined either in absolute (LAB*) or relative {lab*\cod

3.1.6
standard image transformation

changes g *-image (“star-image") into a *-image (“
image") ipto a *-image (“star-image")
3.1.7
inverse image transformation

changes h *-image (“star-image") into
image") ifto a *-image (“st@ge ) (Fig.A4)

N A
Pos{Script- \)

(PShHimage file:
LAB*- or lab* -file

CM
oLV 8
/ Miard image inverse image
. transformation . transformation .
in-IMage changes e. g. from *’-lImage changes e. g. from *oumlMage
LAB* to LAB*’ LAB* to LAB'*
N o tals—tetab — oFtalb—tertab™: —

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

TR17979/IEBISI02

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

2 © ISO/IEC 2004 — All rights reserved
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image") and that the inverse image transformation changes a *-image (“star-prime-image") into a *-image (“star-
image")

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

nverse imagn N standard imncn

transformation . transformation bé|
changes e. g. from *-Image changes e. g. from *o@' Q€
LAB* to LAB* LAB* to LA ,\q/

or lab* to lab'* or lab* tc»q%j'\ (o))

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

TH19797/EBNS02

o

age") into a **-image (“primetstar-
grime-star-image®) into a *-image|(,star-

Fig. 2 shows that the inverse image transformé
image"“) and that the standard image transformati
image")

4. Overview: Six chron

Therg is a variety of colour spa
learn

CMYOLV
hexagon

B
\Y,

4 and 6 colours

TR19797/E8320-51

three pasic colors three mixed colo

TR19797/E8870-12

Figure 3: Six reproduction colours CMYOLV and four unique hue colours RIGB
Fig. 3 shows the six chromatic colours CMYOLYV and Black N (=noir) and White W of standard offset printing (left).
The four unique hue colours RIGB are different from the six reproduction colours. Standard non fluorescent offset
paper was used to produce the analog ISO/IEC-test charts which are equally spaced in CIELAB coordinates.
There are productions by DIN and JBMIA (see Annex B.) in reflective and transparent mode. The German DIN-test
charts have been measured with the 45/0 measuring geometry for standard illuminant D65 and the CIE 1931
standard observer at BAM (Laboratory S.13). The mean colour difference of CMYOLV compared to the standard
data is 2.5 CIELAB, (see the standard DIN 33866-X and the International Standard ISO/IEC 15775).

Remarks: According to the International Standard ISO/IEC 15775 the letters j (sjaunne=yellow), r (red), g
(green), and b (blue) are reserved for the unique hues and the letters olv* (orange red, leaf green, violet blue) are

© ISO/IEC 2004 — Al rights reserved 3
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used with a star to indicate the linear relationship to CIELAB. The olv* coordinates are used for the reflective
colours and are used in a similar way as the coordinates rgb of the luminous television colours. The cmy*
coordinates are alternate coordinates compared to olv* (see Fig. 3 and Table 1 and 2).

All the 16 step colour series between white and the six chromatic colours CMYOLYV (see Fig. 3) and black are equally
spaced in the CIELAB colour space. Laser printers produce the six chromatic colours using between three and six
colourants. The result is often similar to the six colours CMYOLYV of the present analog ISO/IEC-test charts which
have been produced by standard offset printing.

The halftone screening of laser printers (or of offset printing) produce colours which are approximately on a line, e. g.
between White W and Cyan C in the CIELAB space. This is one basic assumption of the model colour space. In
practice the 16 colours between White and Cyan may slightly deviate by less then 3 CIELAB units from the line in
CIELAB space. This is much less than the 20 CIELAB unit spacing differences along the line W — C which printers
often produce. For the office applications the aim was to reduce the spacing differences of the 16 step series G.AW
to below 3 CIELAB units. Then all Landolt-rings in the ISO/IEC-test chart output can be recognized. A non-gtitical
user may [require that along the line W — C only the cyan coordinate of cmy* changes between zero and 1in-15
digital steps of 1/15. The other coordinates are zero. In the alternate coordinate system oly’
coordinat¢ is zero and the other two change by equal amounts from zero to 1 in steps ¢

There wefe goals:
1) Linearjzation (equal CIELAB spacing) of the seven series W to CMYOLVN and
2) calculation methods to convert to coordinates cmy* and olv* from the CIE
analog samples) and vice versa.

Both goals have been achieved by PostScript code called MTL (MTL = Méa : f
a device i linearized along the lines in CIELAB space then there aretinea ionships bety S
cmy*, olvy, and LAB* of the CIELAB colour space. The linear relati '
CIELAB space in each of the six sectors of Fig. 3) are used in t

can be used with an ISO/IEC-test chart file to get thessame
Tabjle 1: Colour data of the 5 step colour sengs N—

hta

5 steps ¢f grey series Colour space, colour space-coordinates and PostScript operator

black - white (N - W) calculatigns according\to IQ&EC 71999-12

Linear mjixture between | CIELA EMYN(CMYK)  |CMYN (CMYK) |OLV (RGB)
black anfl white LABK(absslute 00n* cmyO* WWW*

in CIELAB colour space LAB ‘sgtc ykcolor setcmykcolor setrgbcolor

\Z&JO 0,00 0,00 1,00,00 1,00 1,00 0,00,00 0,00 0}0
0,00 0,00 0,00 0,79,75 0,75 0,75 0,00,25 0,25 0}24
0,00 0,00 0,00 0,%0,50 0,50 0,50 0,00,50 0,50 0}5(
0,00 0,00 0,00 0,29,25 0,25 0,25 0,00,75 0,75 O}71
0,00 0,00 0,00 0,00,00 0,00 0,00 0,00,00 1,00 1|0

1,00 N H0,00 W (black N)<
0,75 N H0,25 W
0,50 N H0,50 W
0,25N H0,75 W
0,00 N +1,00 W (whitg"(W)]
Table 1 in
and white
colours dg

O+ OGO

Tabte 2. Colour data of 5 step colour series C —W for three input PS operators.

5 steps.of colour series Colour space, colour space coordinates and PostScript operator
cyan blue - white (C - W) calculations according to ISO/IEC 15775:1999-12
Lirearmixture-between GHELAB CMYNHCMYD) oORVHRGB)Y

cyan blue and white LAB* (absolute) cmyO* (relative) olv* (relative)

in CIELAB colour space LAB* setcolor cmy0* setcmykcolor | olv* setrgbcolor
1,00 C + 0,00 W (cyan blue ¢p8.62 -30.62 -42.74|1,00 0,00 0,00 0,00(0,00 1,00 1,00
0,75C+0,25W 67.82 -23.21 -30.86 (0,75 0,00 0,00 0,00{0,25 1,00 1,00
0,50 C +0,50 W 77.02 -15.80 -18.98 (0,50 0,00 0,00 0,00{0,50 1,00 1,00
0,25C+0,75W 86.21 -8.39 -7.11(0,25 0,00 0,00 0,00{0,75 1,00 1,00

0,00 C + 1,00 W (white W) |95.41 -0.98 4.76/0,00 0,00 0,00 0,00|{1,00 1,00 1,00

Table 2 includes three input PostScript (PS) operators which define the same chromatic colour series between Cyan
blue and White. There are ISO/IEC-test chart files which use the different PS operators of Table 1 and 2.

4 © ISO/IEC 2004 — All rights reserved
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L*

Light-
ness
(CIELAB)

W*

TR197p7/E6190-2Y, TR19797/E6190-2z.

Figure 4: Equal spacing in relative CIELAB in hue planes WO,

Fig. 4
4CeS C*., Of
the devi i i a(le i ing in
CIEUAB is equal in all cases. The dark dots show the 16 step ce esw P i ill produce
on alprinter. The coordinates used in this Technical Report arg
n* (relative blackness)

n* chjlanges from 0 to 1 (decimal) or from 0 to

o*, d . , - . . (W-0).
There 6 i i ries o*,
in Fig. i i inates.

i -, O;—N
close to

ared to
mption

qW-0O

for all
as long
. For 16
ps. The
old for the colour difference of colours side by side is about 1 CIELAB unit and for colours gpacially
ut 3 in CIELAB units. For printers in the worst-case a reduction of the chroma of O, to 50% compared
ault chroma of O may be assumed. Even in this worst-case the colour difference (about 5=75/15|n
h W-0,.
The ISO/IEC-test charts 2 and 4 according to ISO/IEC 15775 include 8 colour series of 16 steps colours in Fig. B4
and D4. There are 128 standard colours which are shown in Fig. 5

© ISO/IEC 2004 — Al rights reserved 5
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Fig. 5 sho
device us
computer
Report ug
property f
Remark 1i
Remark 2

http://ww\

ws the 128 standard colours which can be

Dr the different parameters.

- Fig. 13 of this TechnicalR
- A list of files which incl

J.ps.bam.de/DE9®5.

—_— O Y r
-—I www.ps.bam.de/DE95/10L/L95EOONP.PS/.PDF; start output
m N: No Output Linearization (OL) data in File (F), Startup (S) or Device (D) \
i \5;}.’] I I I | | | I | | ©
=@ >
S o <
33 =
T &
s 5 1 1 1 1 1 1 1 1 1 Z»
5 g
a2 S
o2 1 1 1 1 1 1 1 1 1 o
o o
2z Y 8
o2 00y0* 5
3% 1 1 1 1 1 1 1 £l
= o
= N 82
23 ooon* S8
vy OO Py
(2N o
o3 B
3g g
(=% 172]
&5 =
® o oS
4.a O 32
S8 omyo* 33
om0 my S8
g 1 1 1 1 1 1 1 1 1 %; f
ﬁ'—l L o0
iz cOVO* 23
° 1 1 [ [ 1 1 >
Y i3
4 cm0 o
1 1 1 1 1 o2
=)
2
myo\ 2%
53
o|1|2 3|4|5 6| 7| 8| 9ol Al Bl/C Flemput o3
f \ Picture B4 and D4: 16 equidistant St W-C, W-M, W-Y andW-N; D4: W-O, W-L, W-V andW-N(CMY); Use of PS operator; B4: cmy0*/ 000n* setqykcolor; O™, (only)
\\J-:l Fig. B4 of ISO/IEC-test chart 2 and  ISO/IEC 15775 and  inpuzcmyn* setemykcolaf
- Fig. D4 of ISO/IEC-test chart no. 4; TR ISO/IEC 24705; oujput:no change Sompared-Ao in :
L~ W g Dt ol sk Hestchatno. & | o 7 X ~C 2

Figure 5: First output of 128 standard

ng this Technical Report. Equal relative spac

5. Cola
Four anal
Internatio
correspor
comparison
Bas|c [Intended CIELAB data [ Intended CIELAB data| CIELAB differences | CIELAB-
test|] |CMYN~ISO 2846-1) |RGB (ITU-R BT.709-2) of test colours test colour
colour| Refererice (r) Output (0) Difference (o-r) difference
nanfe (L ar b* L ar b*o ALY | A& Abg_r AEY
C 58.62| —30.64 —42.74| 86.88 -46]L7 —-13.5 28|26 —-13.54 29[18 735
M 48.13| 75.2 -6.79 57.3 9485 -20.7 917 1915 -13Pp 25.38
Y 90.37] -11.14 96.17 92.6p -20{7 90.7p 2129 -954 -541 11.22
O 47.94| 65.33 52.07 50.5 76]92 64.55 2156 11.61 12/48 17.24
L 50.9 | -62.9¢ 36.71 83.68 -82J76 79.9 32|73 -19.79 4319 57.69
V 25.72] 31.44 -44.35 30.3p 76J06 -103}59 467 44.61 -59|23 74.31
N 18.01 0.5 -0.46 1.5y (0] 0] 0.0 -16{43 -(.49 0.p7 16.45
W 95.411 -0.98 4.76 95.4|L 0Jjo1 0.01 00 10 -4§74 4.85
Average CIELAB colour difference: AE*apm= 313

TR19797/IETA131
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Table 3 shows CIELAB data of the colours CMYOLVNWR of Printing (PR) and for additional information also the
colours CMYOLVNW ., of Television (TV). There are differences up to AE*,, = 74 for the colour violet blue V (called
blue B in television). The average difference is AE*,, ,, = 31,5. This is about ten times the difference which a user
would accept as reasonable. Different printers show a much lower mean difference which may be as low as 10
CIELAB units.

The user often wishes a relative colorimetric reproduction. To do this, the colour reproduction properties of the
different devices must be linearized. This linearization is often sufficient for a colorimetric reproduction in offices or
may serve as setup-state for colour management.

In this Technical Report the output linearization (OL) of the 16 step equidistant colour series according to CIELAB
will be described. The series between the colour White W and the six colours CMYOLV (Fig. B4 and D4) as well as

the Q vnr\r- hr\hunnn \I\Ih|+n \I\I f\r\A Dlr\nl I\I \nnll l—\r\ ||nnnr|—n-\rl l:l'lllﬂ"\l cnacad r\m\l* Alnnf—\l data 0 1/1E _2/1E5 14/15

To-oTtyve TTTV v T Tz C U Uity - SPaTc T U Ty ohigiar ootor O 17 05 &1 £ o7 -

15/1%=1 will be used for input in the digital file. After linearization the reproduction colours will then be appteximately
equdlly spaced on each printer. The output tolerance will be within the tolerances of 3 CIELAB units farany pffice
printgr device system.

This [Technical Report uses cmy* data in the digital files. With additional Outpythi i step
coloyr series are produced with equal spacing in CIELAB. The 16 step series & 3 i , vice
systgms with an accuracy of better than 3 CIELAB, which is reasonable fopthe offi i LAB
colopr difference is often reduced by a factor 3 to 5 for the 16 step senies on Re’s lid.
The User’s desire for a linear relationship between CIELAB outp4 : Cmy* Input data can be r¢alized.
This|inear CIELAB — cmy* colour workflow for offices seems tg imple s ective. ss data
y*=0]5 will produce a yellow in CIELAB space visually in the mjddle betweet [ . This is similar for

the gther series, e. g. white — black. The linear relationship bet ELA s for

corrgcted in the digital input file by using the li B colour.
006 012 0,18 024 030 |
01‘3“ t + t + + a
) 550 575 600 =00
0,61 535 °
5C0 _0'06“
0,4'“ b, 560 q 500C
-0,12+ 525¢
0, PR&TV o
_ " a'=0,2191[x/y] /3
0014725, 50C 7N LIl b'=-0,08376[z/y] "/
' JO,O4OM\Q4N6> 08 10 CIELAB & 8/8bit

TR197D7/E6110-1N \\} TR19797/E6110-3X
Figure 6: 96-8tandard printing colours in the (x,y) and (a’,b’) chromaticity diagram

The |16 step celour series produced in offset printing within the analog ISO/IEC-test charts are defined in CJELAB
coIo:[r space.in Table 1 and Annex H in the International Standard ISO/IEC 15775. The six chromatic standard

coloyrs ©f both printing (open circles) and television (black dots) are shown in the CIE (x,y) chromaticity diagram
(left)| Additionally the 16-step colour series between White W (chromaticity D65) and the six chromatic colodirs
CMYOLYV are shown in the (a’,b’) chromaticity diagram.

The definitions of the coordinates a’ and b’ are given in Fig. 6 (right) and remain constant for the so called shadow
series of equal chromaticity (x,y) which have different luminance reflectance factors Y.

The analog DIN-test charts produced by DIN for DIN 33866-1 to 5 and the analog ISO/IEC-test charts produced by
JBMIA for ISO/IEC 15775 include all the 16-step colour series shown in Fig. 5 as real samples.

The accuracy of the production is within the intended 3 CIELAB units. There are colour series which change only in
c* (Cyanblue) between 0, 0.063, 0.133, etc., 0.933 1.000 (0/15, 1/15, etc., 15/15 corresponding to the 16 steps) for
constant m*=0 and y*=0 and similarly for the series m*, y*, o*, I*, v*, and n*.

Note: The conversion to cmy* and olv* coordinates from LAB* coordinates and vice versa can be done by a
PostScript (PS) computer program and by other programming languages.

© ISO/IEC 2004 — All rights reserved 7
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CIELAB 1976 L*a*b*- color space ||CIEBased ABC-device independent ||After CIEBased device linearization:
definition and inversetransformation CIELAB —> PostScript —> devices- ||CIELAB —> PostScript —> devices-
L* = 116 (Y/Y, ) _ 16 coordinates internal coo.rdmates coordinates internad coo.rdl nates
a*=500] (X/Xn) _ (Y/Yn)m] _ color monitor RY, PostScript color monitor RY,
% — U3 PostScript : Gy, linear relationship by standard| G¥,,

b* = 200[ (Y/Yn) —(Z/Zn) ] Ax=|* X nonllyv B* A* = |_*\ PostScript procedure B*
nonlinear ™ ™
X = Xa[ (L* +16) / 116 + a*/500 ]’ || B* =" | iy ~ | Y \ cx B’;‘ ' cx.
Y= Yo[ (L* +16)/116)° cr=b Z) nontingr~s [ Mz ||\ =0 10 o Samdord deices ™ [V
Z =127y \L T J.U) 116 ;JJ'IIZGG] cotot plilltcl I‘T:, cotor pIiIItCI lﬁ;R)

TR19797/E8481-61 TR19797/E8481-62

Figure 7: Digital — analog reproduction of PostScript by one linear functo

Fig. 7 shogws the mathematical relationship between the CIELAB 1976 data L*, a* and k* al d '
X,Yand ¥ (Ieft) There is a CIE mod|f|cat|on of the equatlon below Y=0,8 but such g1ow
does not ¢

which corresponds to the lightness L*=18.

The CIEXYZ system is used as internal reference system in the Adobe PgstS

Annex B. The middle figure shows the use of the CIE nonllnear cubic transfo "(n ' \
jnates hereealled RGB* instead

YZ 1931 dpta

of
OLV*,

The Interpational Standard ISO/IEC 15775 uses the more simp
coordinates cmy* as linear function of L* a* b* (yigh

6. Model output of 16 step LAB* cqlo

6.1 Pripter output of the Iﬁ\/ C-test ch

D|g| hrol anc hromatic printer output
ISO/ \/ Ref tance or transmittance test charts)
LAB* o }A or lab*’
N* orKn* Y*' or cmy*’

\ OLV*’ or olv*’

eflle . L
image comparison:

(analog images)

visual assessment
and/or colorimetric
specification

PS- or

PDF-*-imagefile

Digital chromatic

ISOUEC-test charts
oI tESHeHaHS

Analog (a)chromatic | SO/IEC-test charts

(Raflactanca or- trancemittancatest charts)
{eh-ectaice-otahShttaRcetescHarHS)

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

TR19797/T2B1041

Figure 8: Specification of image reproduction for the printer system: “digital — analog”
Fig. 8 shows the specification of the image reproduction for the printer output by visual assessment and/or

colorimetric measurement. The analog printer output (reproduction) is to be compared with the analog reference
(the analog original of the ISO/IEC-test chart)
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6.2 Simple model for standard and inverse image transformation
For Output Linearization (OL) the definitions of standard and inverse image transformation of section 2 are useful.

N: w* - x c*
LAB* setcolor_to_
cmyO* setcmykcolor

0|1|2|3

4|5|6|7|8|9

Different colour coordinates of this colour series; Model of square output ** (star-prime) and correction by inverse square root input '* (prime-star)

SeriesN: w* - x c* Transfer: LAB*_to_cmy* and other colour coordinates:
LAB*PR18 9541 9296 9051 8805 856 8315 80.7 7825 7579 7334 7089 6844 6599 6353 61.08 5863
=U.97 =£.99 =292 -0.9 =0.07 =1U.00 =1Z2.0. -14.0 =10.70 =10.79 =ZU.TS R =24.00 =Z0.00 =£0.05 =oU.0L
4.76 1.59 -1.56 -4.73 -7.89 -11.06 -1423 -17.39 -2056 -23.72 -26.89 -30.06 -3322 -36.39 -3955 -42.72
cmy*wPR18 0.0 0.07 0.13 0.2 0.27 0.33 04 047 0.53 0.6 0.67 0.73 0.8 0.87 0.93 1.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0,
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Q0
LAB*'PR18 9541 90.67 8626 8217 7841 7498 7187 69.09 66.64 58.63
(star-prime) -0.97 -4.79 -8.35 -11.64 -1467 -1743 -1994 -2218 -24.15 -30.61
4.76 -1.35 -7.05 -1233 -1718 -2161 -25.62 -29.21 -32.38 -42.72
cmy *wPR18 0.0 0.0338 0.069 0.1055 0.1435 0.1834 0.2253 0.2696 0.3167 0.9996
(prime-star) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0001
LAB*PR18 9541 9296 9051 8805 85.6 8315 807 7825 75.79 58.63
(corrected) -0.97 -2.95 -4.92 -6.9 -8.87 -10.85 -12.82 -148 -16.78 -30.61
4.76 1.59 -1.56 -4.73 -7.89 -11.06 -14.23 -17.39 -20.56 -42.72
File http://mww.ps.bam.de/DE48/X10/X41E0ONP.PS.PDF for similar files, seehtme bay .dM/DEAS.H
TR19797/X41E0ONP \ \/
Figure 9: Cyan colours in LAB* and cmy* and inyerse-of the first output by the MTL code
Fig. 9 shows the transformation from LAB* to coay*. It is ASSUR irstoutput data is LAB*' (star-prime)
which is defined by a square root now. The firs i B*' data are corrected in Fig. 9 ijy the
MTL|code. The intended output data LAB*PR18s ! e inverse cmy™ (prime-star) data.
Thergfore then the input and output LAB* data ~
If for|a real device the device output data give b gast 6 quare root output data LAB*' (star-primg), then
the default linear LAB* data in th the square root output data LAB* and thgn the
cmy’f (prime-star) data are calculated ically code. The corrections by the MTL code work for any
outplut data LAB* of the devjce. nt data must define a monotone 16 step data set (the
distahce between the colour and i ly decrease in CIELAB space) which seems the casg for any

real glevice studied up

cmyO* setcmykeol

N: w* - x o*
LAB* setcol or_to<

SeriesN: w* - x 0%
LAB*PR18

Transfer: LAB*_to_cmy* and other colour coordinates:

89.08 8592 8275 7959 7642 7326 70.09 6693 6376 606 5743 5427 511 47.94
. S 7.86 1228 167 2112 2554 2996 3438 388 4322 4764 5206 5648 609 65.32
4.76 7.91 1107 1422 1738 2053 2369 26.84 300 3315 3631 3946 4261 4577 4892 5208

cmy*wPR18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.07 0.13 0.2 0.27 0.33 0.4 0.47 0.53 0.6 0.67 0.73 0.8 0.87 0.93 10
0.0 0.07 0.13 0.2 0.27 0.33 0.4 0.47 0.53 0.6 0.67 0.73 0.8 0.87 0.93 10

L AB¢'PR18 9541 8929 836 7832 7347 69.04 6503 6144 5828 5554 5321 5132 49.84 4878 4815 4794
(Star-prime) -097 757 1552 2289 2966 3585 4145 4646 50.88 5471 5795 606 6267 6414 6502 6532

426 108616642120 oggo  oioo  oco4  o0oo g 4453 46924971 Coig  oio4  oig 5209
cmy' *PR18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(prime-star) 0.0001 0.034 0.0691 0.1056 0.1437 0.1836 0.2255 0.2698 0.3169 0.3676 0.4227 0.4837 0.5528 0.6349 0.7419 1.0

0.0 0.0338 0.069 0.1055 0.1436 0.1835 0.2254 0.2697 0.3169 0.3675 0.4226 04836 0.5528 0.6349 0.7418 1.0001
LAB*PR18 9541 9225 89.08 8592 8275 7959 7642 7326 7009 6693 6376 60.6 5743 5427 511 47.94
(corrected) -097 344 7.86 1228 167 2112 2554 2996 3438 388 4322 4764 5206 5648 609 65.32

4.76 7.91 1107 1422 1738 2053 2369 2684 300 3315 3631 3946 4261 4577 4892 5208

File http://Amww.ps.bam.de/DE49/X10/X41E00NP.PS.PDF for similar files, see http://mww.ps.bam.de/DE49/DE49.HTM
TR19797/X41E0INP

Figure 10: Orange red colours in LAB* and cmy* and inverse of the first output by the MTL code.
Fig. 10 is similar to Fig. 9. Instead of the cyan series the orange red o* series is used. The device square root data
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https://standardsiso.com/api/?name=10ff648978ac376cb2097c04d33dfb58

ISO/IEC TR 19797:2004(E)

LAB* are corrected by the MTL code to the data LAB*. So again the input and output correspond.

T T T | | | | | |

N: w* - x cmy*
LAB* setcolor_to_
cmy0* setcmykcolor

0 1 213]4]5]6
Different colour coordinates of this colour series; Model of square output ** (star-prime) and correction by inverse square root input '* (prime-star)
Series N: w* - x cmy* Transfer: LAB*_to_cmy* and other colour coordinates:
LAB*PR18 9541 9025 8509 7993 7477 6961 6445 5929 5413 4897 4381 3865 3349 2833 2317 1801

-097 -087 -077 -067 -058 -048 -038 -028 -018 -008 001 0.11 0.2 0.3 0.4 0.5
4.76 4.41 4.06 3.72 3.37 3.02 2.67 2.32 1.98 1.63 1.28 0.93 0.58 0.24 -0.1 -0.45

cmy*wPR18 0.0 0.07 0.13 0.2 0.27 0.33 0.4 0.47 0.53 0.6 0.67 0.73 0.8 0.87 0.93 1.0
0.0 0.07 0.13 0.2 0.27 0.33 0.4 0.47 0.53 0.6 0.67 0.73 0.8 0.87 0.93 1.0
00 007 013 02 027 033 04 047 053 06 067 073 08 087 093 10

LAB*'PR18 9541 8543 7615 6755 59.63 5241 4587 4003 3487 3039 2661 2351 2111 1939 1835 18.01

(stgr-prime) -097 -078 -0.6 -044 029 -015 -0.02 0.08 0.18 0.26 0.34 0.39 0.44 0.47 0.49 0.5
4.76 4.09 3.46 2.88 2.35 1.86 1.42 1.02 0.68 0.38 0.12 -008 -024 -036 -043 -045

cmy *PR18 0.0 0.0338 0.069 0.1055 0.1436 0.1834 0.2253 0.2696 0.3168 0.3675 0.4226 0.4836 0.5527 0.6348 0.7418 1.0

(prijne-star) 0.0001 0.034 0.0691 0.1056 0.1437 0.1835 0.2254 0.2697 0.3169 0.3676 0.4227 0.4836 0.5528
0.0 0.0339 0.069 0.1055 0.1436 0.1835 0.2254 0.2697 0.3169 0.3676 0.4227 0.4836 0.5528

LAB*PR18 9541 9025 8509 7993 7477 69.61 6445 5929 5413 4897 4381 3865 3349
(cofrected) -097 -087 -077 -067 -058 -048 -038 -028 -018 -008 001 0.11

4.76 441 4.06 372 337 3.02 2.67 232 1.98 163 128 0.93 \5
Filg http://www.ps.bam.de/DE49/X10/X44E00NP.PS .PDF for similar files, see http://www.ps.bam.de/ DE4A9/DKA9.H

Fig.11is p
corrected

The meth ta
16 step e de
which inc ser
can desig

7. Plag
Within the ation) PS code converts from the LAB*to
the cmy* /This MTL PS code also forms the file head¢r

and maks
adjust the
instead in:
1.The PS
2.The Po
3.The Ad

The MTL Linearization) includes a Colour Measurement (CM) LAB* data

table of th oordinate Transfer (CT) code, the Input Linearization (IL) code (fof

scanners i ization (OL) code (for printers and monitors). Here only parts of a general standard
MTL code G yyinterqutput. The main feature is to calculate for the first output the cmy™ input data from
the meas first Qutpdt data and to produce the intended linear LAB* output data which correspgnd

to the intgnded cmy* input‘data.

PSfile erequivalent PSfile or equivalent
of | SO/MNEC-test chart of 1SO/IEC-test chart
withMTL PS code Y
PSPrinter Briver Distitter—Startup
with MTL PS code with MTL PS code
\Z \Z

PS Printer PSPrinter PSPrinter PDF filefor
(no MTL PS code) with MTL PS code (no MTL PS code) any printer
\

V V V
PS printer output PS printer output PS printer output Any printer output

TR19797/E6321-71

Figure 12: MTL (Measurement, Transfer and Linearization) PS code and Printer Output
Fig. 12 shows the different possibilities of where the MTL code can be placed within the CIELAB - cmy* colour
workflow. The PS file of the ISO/IEC-test chart is used for the output in this Technical Report.
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Any PS file (according to our experience) which has been produced from any application on any computer
operating system is varied by this MTL code in the same manner if the MTL code is stored on one of the four
different places: the file, the PS printer device, the PPD file, the Distiller Startup, see Fig. 12.

The Distiller Startup directory will add this code to the PS file to be distilled and will therefore change the produced
PDF file. The produced PDF file will change the output on any device in the intended direction.

8. Input—Output relationship of a colour laser printer (T) using the MTL code

8.1 Output Linearization of the 128 standard colours on a laser printer

/D F: Output Linesizsion (OL) deia DES 10T TOSEQOFP DAT i File () |1 Lz
= T T 1T T T T T T T T 1 \{

519‘ c000* -

g5 [T TR T (RN [ TR N I N R S— 1

33 Mo\ E

o5 N

%g 1 1 1 1 1 1 1 1 1 1 1 1 1 g

%_% 1 1 1 1 1 1 1 1 @) gg

=B ga

9% 000n ;.5

f& -2

&9 gn

<q 2]

£7 ¢ o i3

«a_g 1 1 1 1 1 1 1 1 1 1 \r} | L Ehu

2 S

(_:3 1 1 1 1 1 1 1 Vv T"\|)§

F N\ om0 w8

3 1 1 1 1 1 1 1 C ;f

o N z8

: N oy

5 52

® oj1]2 4 9 B|l|C|D|E]|F |s=sinppt E5

/ X F\cluveBAalnd D4 16 E!uldlﬂm[ Q%NEWK/I/‘S\L 3 | W-VeaBWNEEMY); Ul of P& operator; B4: cmy0* / 000n* setcmyKcolor; D4: cmy0* setcmykcolor (only)

2 \§’8’3 e \%% o e et [ :

Figure 13: O i 128 standard colours using output CIELAB data.

One [may compare the otfpuf hich was reproduced with No Output Linearization (OL). In Fig.
13 all 16 steps can be see Is is reached by including the first output measurement data LAB*'
at orje of the different p
Fig. 13 includes thg E ASUPE data at the beginning of the file and the URL of this file is given at the top.
Fig. 13 shows the 1 ard g of this Technical Report. Most printer systems produce output of the[16 step
cololr series Aot eyuallye or equally spaced digital input data. This can be determined by CIELAB cplour

measurement. The 1l ati e relative colour distance between e. g. Cyan and White for the 16 colouf steps
will dive numbers betiveen 0and 1 not equally spaced for Fig. 5 but equally spaced after correction as shown in
the r|ght side of Fig: 13.

Instefad of the equally spaced digital input values between 0 and 1 (0, 1/15, 2/15, ..., 14/15, 15/15) one can cplculate

new digitatinput values on the scale between 0 and 1 to get an equally spaced output (0, 1/15, 2/15, ..., 14/15, 15/15)
on the visual relative CIELAB scale. Fig. 9 to 11 show examples how to calculate the inverse input data cmy[*
(dash-star) from the output data cmy*' (star-prime)

The calculations are based on the measurement on the 128 CIELAB color patches. The CIELAB data of a device
must replace the default data at the beginning of the PostScript file. The programming language PostScript is used to
make the calculations. A user must only replace the CIELAB data and the PostScript interpreter will produce the
equidistant output on the relative CIELAB scale.

8.2 First and linearized output for 8 colour series on a laser printer

Figure 13 shows the linearized output for laser printer. For example by the software Adobe lllustrator or equivalent
one can check the digital input data of Fig. 5 (equally spaced) and Fig. 13 (changed by CIELAB measurement).

The output of the digital ISO/IEC-test chart of Fig. 5 and 13 has produced on one example printer the following input-
output relationship with No and with Output Linearization (OL) (left and right).
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First output of the file: www.ps.bam.de/DE95/10T/T95E0ONP.PDF Linearized output of the file: www.ps.bam.de/DE95/10T/T 95E00FP.PDF
W1,00 T W1,00 T
w*output Device: (T); w*output Device: (T);
Meas.: T95EQ0FP.PDF; Meas.: T95EQ0FP.PDF;
Date: 010501 Date: 010501
0,75 T 0175 =<4
0,50 T 0’50 +4
e R4 V4 ey 2 R4
025+ S L Cyanblue - White 0254 2L Cyanblue - White
Ry ’ Cc-w Ry Cc-w
. L 4 L’ K
‘ ‘ 4 . s ‘ .
4 P , w*input . P w*inpat
R L
X 0,00 . t t } { N 0,00 t t t } i
N
X 00 025 0,50 0,75 1,00 W N 0,0 025 050 0.5\ O W
TR19797/T9510-1IN TR19797/T9510-1F \\ \\>
First outpuf of thefile: www.ps.bam.de/DE95/10T/T95E0ONP.PDF Linearized output of i 95/1\PI/QSEOOFP PDF
W100 T K W 1,00
e (T Ry
w*output Device: (T); L, ‘ w*output
Meas.: TO9SEOONP.PDF; '/ ‘
Date: 010501 e K4
0,751
0,501
025 Magentared - White
M-W
w*input
X 0,00 N0,00 t {
X 0,0 0,25 0,5 N 0,0 0,25 0,50 0,75 1,00 W
TR19797/T9510-2N M TR19797/T9510-2F
First outpuj Linearized output of the file: www.ps.bam.de/DE95/10T/T 95E00FP.PDF
W 1,00 T w 1'00 _
w*output w*output Device: (T);
Meas.: TO9SEOOFP.PDF;
Date: 010501
0,751 0,751
0,50 T 0]50 =<4
’ e ’ - Whi - Whi
0,25+ X . , Yellow - White 0,25+ K Yellow - White
d Z Y - \AL 4 Y - \\L
. ’ ’ . .
Ny e w*input oy w*input
s - .
X 0,00 = t t t { N 0,00 t t t t i
X 0,0 0,25 0,50 0,75 1,00 W N 0,0 0,25 0,50 0,75 1,00 W
TR19797/T9510-3N TR19797/T9510-3F

Figure 14: Input-output relationship for the first and linearized output of 8 colour series

In Fig. 14 the 8 standard colour series of the 128 standard colours of this Technical Report are shown for the first and
the linearized output.
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First output of thefile: www.ps.bam.de/DE95/10T/T95E0ONP.PDF Linearized output of the file: www.ps.bam.de/DE95/10T/T 95E00FP.PDF
W1,00 T W1,00 T
w*output Device: (T); w*output Device: (T);
Meas.: TO9SEOONP.PDF; Meas.: T95EOOFP.PDF;
Date: 010501 Date: 010501
0,75“ 0'75-_
0,50“ 0'50-_
e Bz
0254 RN Black - White 025+ Black ~\Whitp
S0, N-W S N - W
" '/ ’ K / ,'x
LS w¥input Ny W irput
S .
xp,00 === . . } i N 0,00 - . A} . } i
X 0,0 0,25 0,50 0,75 1,00 W N 0,0 0,25 A 0,50 NJS 1,00 W

TR1979%T9510-4N TR19797/T9510-4F \ \

Firft output of thefile: www.ps.bam.de/DE95/10T/T95E0ONP.PDF
W|1,00 T K
wralltput Device: (T); ,’
Meas.: TO9SEOONP.PDF; . /'
Date: 010501 e 4
0,751

050 T
0,251 Orangered - White
o-w
w*input
Xp,00 t t t |
X 0,0 0,50 0,75 1,00 W
TR1979§T9510-5N \/ \/\W TR19797/T9510-5F
Firft output of the file: www.ps.sam.dg/DEQ5/10F QSW Linearized output of thefile: www.ps.bam.de/DE95/10T/T 95E00FP.PDF
W1,00 T W1,00 T
wroltput Device: (T), w*output Device: (T);
eas. \ : Meas.: T95E00FP.PDF;
D& Date: 010501
0,75 T 0175 +4
0,50 T 0’50 +4
0054 Leafgreen - White 025+ , Leafgreen - White
B ‘ 4 L-W .’ L-W
- = 7 ” —
,’ w*input w*input
,'_' - - af"
X 0,00 = t t t t | N 0,00 t t t t |
X 0,0 0,25 0,50 0,75 1,00 W N 0,0 0,25 0,50 0,75 1,00 W
TR19797/T9510-6N TR19797/T9510-6F

Figure 14: Input-output relationship for the first and linearized output of 8 colour series
In Fig. 14 the 8 standard colour series of the 128 standard colours of this Technical Report are shown for the first and
the linearized output.
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First output of thefile: www.ps.bam.de/DE95/10T/T95E0ONP.PDF Linearized output of the file: www.ps.bam.de/DE95/10T/T 95E00FP.PDF
W1,00 T W1,00 T
w*output Device: (T); w*output Device: (T);
Meas.: TO95EOONP.PDF; Meas.: T95EOOFP.PDF;
Date: 010501 Date: 010501
0,75 T 0,75 =<4
0,50 T 0’50 4
~
7 " 7 DR
AR ’ . . s . .
025+ S0 e Violetblue - White 025+ sy Violetblue - White
S V-W Ry A V-w
e S R ,
. R , L
’ 0~ z wrinput o wrinput
. d
X 0,00 t t + + | N 0,00 + + N + + |
X 00 025 0550 075 1,00 W N 00 025 0, < 0.5\ Oy w
TR19797/T9510-7 TR19797/T9510-7F \\ \\>
First outpyt of thefile: www.ps.bam.de/DE95/10T/T95EO0ONP.PDF Linearized output of iy \Bém
Wl,OO T L Wl,OO _
w*output Device: (T); g w*output
Meas.: TO95EOONP.PDF; ',;’ e
Date: 010501 RV
0,751

0,501
0254 (C=M=Y) - Whit 0254 R N(C=M=Y) - White
oy e N(C=M=Y) - W
R4
\ . w*input
X 0,00 0,00 : } i i " i
X 0,0 0,25 0,50 N 0,0 0,25 0,50 0,75 1,00 W
TR19797/T9510-8I TR19797/T9510-8F
Figure 14: Input- alationship the first and linearized output of 8 colour series
In Fig. 14 the 8 standard col ndard colours of this Technical Report are shown for the first and
the linear|zed output.
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Table 4: Test results for the first output and the linearized PS and PDF output of three printers

ISO/IEC TR 19797:2004(E)

Specification
according to ISO/IEC
15775 by the mean
of 16 CIELAB colour
differences of the
actual output
compared to the
reference output
defined by the printer
colours CMYN or
OLV(CMY) and W

Device F

Foto colour printer;
Output files:
F14EO0ONA.PS and

Device O

Laser colour printer;
Output files:
O14EQ00NA.PS and

Device O

Laser colour printer;
Output files:
O14EQ0NP.PDF and

Device T

Laser colour printer;
Output files:
T14EO00NA.PS and

Device T

Laser colour printer;
Output files:
T14EQONP.PDF and

E14EQ0FA.PS

O14EQQ0FA.PS

O14E00FP.PDF

T14EQQFA.PS

T14EO00FP.PDFE

Result (R) in table
and graphic form (8
pages):
F14E00RA.PDF

Result (R) in table and
graphic form (8
pages):
O14EO00RA.PDF

Result (R) in table and
graphic form (8
pages):
O14E00RP.PDF

Result (R) in table and
graphic form (8
pages):
T14EOO0RA.PDF

Result (R) in table and
graphic form (8
pages):
T14EO00RP.PDF

Mean of 16 Cyanblue
(C - W) colour
differences

8.3 for the start output
0.4 for the linearized
output

4.9 for the start output
1.3 for the linearized
output

12.8 for the start output
2.6 for the linearized
output

5.9 for the start output
1.4 for the optimzed output

11.9 for the start output
1.7 for the linearized
output

Mean of 16

12.4 for the

O-O-forthadti

start output

11.1 for the start output

2.2 foc il

7.0 for the start output

1 Gforthadi

7.2 for the start output

14.8 for the start output

19 forth

S A \ 7
colour differences

output

output

output

2.2 for the optimzed output

output

Mean of 16 Yellow (Y
- W) colour
differences

2.7 for the start output
1.8 for the linearized
output

17.1 for the start output
2.1 for the linearized
output

6.9 for the start output
2.0 for the linearized
output

6.2 for the start output
2.9 for the optimzed output

13.9 for the start output’
2.8 for the lineafized
output

Mean of 16 Black (N
- W) colour
differences

1.9 for the start output
0.3 for the linearized
output

6.1 for the start output
0.8 for the linearized
output

2.2 for the start output
1.2 for the linearized
output

2.7 for the start oytput

0.9 for the optj d output

.5 for thestart.output
2 for the, linearized
outps
e~

Mean of 16 Orangred
(O - W) colour
differences

3.5 for the start output
1.1 for the linearized
output

10.3 for the start output
3.3 for the linearized
output

7.8 for the start output
1.1 for the linearized
output

8.9 for thesgtagt output
2.3 for the ligeaxized
output

e start output

5.3 for
1%, for theNipearized
output

Mean of 16
Leafgreen (L - W)
colour differences

5.0 for the start output
1.2 for the linearized
output

12.6 for the start output
1.9 for the linearized
output

7.0 for the start output
1.4 for the linearized
output

13,8 for the start output
1.8 fo( the linearized
out;

Mean of 16
Violettblue (V - W)
colour differences

9.2 for the start output
0.6 for the linearized
output

5.0 for the start output
2.4 for the linearized
output

10.4 for the start ougplt
1.2 for the lineariz
output

Mean of 16 Black
(CMY - W) colour
differences

1.4 for the start output
0.3 for the linearized
output

6.3 for the start output
0.7 for the linearized
output

12.2 for the/start outpi
0.8 for tht linearized X
output %

/2Nqr the\start dutpl
2.8 forthe lipearized
RQutput
4.

7

8.9 for the start output
0.9 for the linearized
output

3.8 for the start output
1.6 for the linearized
output

Tabl¢ 4 specifies the reproduction properties of fferent
printgrs (F, O and T) in real tests. The PS ope olour
spacg) was used. For all printers a PS output was _pro and T.
The PS and PDF accuracy is often very differe (the
relative CIELAB differences are reduced by a fa vement
for the office area. It may not be su ple to
modify for different requirements,
9. Basic Transfo
Table 5: CIELA
System PR18 Color X=XYZc1 Y=XYZco Z=XYZc3 x Y/$8.59
LAB*c (c=CIE) 18.74 26.62 68.55 0.1645 0.2337 0.3005
(CJELAB according 717 4.65 2141 0.2158 0.14 0.0625
to| SO/IEC 15775) 33.06 16.9 22,01 0.4594 0.2348 0.1p07
30.13 16.75 2.68 0.608 0.338 0.189
68.07 77.11 9.03 0.4414 0.5 0.§703
8.71 19.18 6.62 0.2523 0.5559 0.2165
242 2.52 281 0.3122 0.3251 0.0p84
83.69 88.59 89.48 0.3197 0.3384 1.
0.02 0.0 0.12 0.1518 0.0078 [oX
94.44 100.0 100.84 0.3198 0.3387 1.1p88
coler L*sa=L AB*sa1 a*sa=LAB*sap b*sa=L AB*sag C*saah=L AB*sa; Xsa=XYZsai Ysa=XYZsap Zsa=XYZsa3 Xxsa ysa Y sp/88.59
LAB*sa C . -30. -45.01 54.3 18.79 26.62 71.32 0.161 0.228 0.3005
(sftem adapted vV 3 311 -44.4 54.22 7.14 4.65 21.44 0.2148 0.14 0.0625
anfl CIELAB cero paint) ™M 48.13 75.28 -8.36 75.74 33.08 16.9 229 0.4539 0.2319 0.1p07
o 47.94 65.39 50.52 82.63 30.15 16.75 29 0.6054 0.3363 0.189
Y 90.37 -10.26 91.75 92.32 68.47 7711 10.48 0.4388 0.4941 0.4703
L 50.9 -62.83 34.96 71.91 8.72 19.18 7.07 0.2494 0.5484 0.2165
N 18.01 0.0 0.0 0.0 24 252 274 0.3127 0.329 0.0p84
w 95.41 0.0 0.0 0.0 84.21 88.59 96.48 0.3127 0.329 1.
NO 0.01 0.0 0.0 0.01 0.0 0.0 0.0 0.2505 0.3104 0.
w1 100.0 0.0 0.0 0.01 95.05 100.0 108.92 0.3127 0.329 1.1p88
Color, L*s0=L AB*S07 a*s0=L AB*s0> b*s0=L AB*S03 C*S0ap=] ARD*
LAB*sO C 40.61 -30.34 -45.01 54.3 Basic CIELAB (LAB*c) and CIEXYZ (XYZ) colour data
(system adapted \ 7.71 311 -44.4 54.22 for CIE illuminant D65 and for the CIE 2 degree obser ver
and ceropoint at black N) M 30.12 75.28 -8.36 75.74 and for the CIE 45/0 measur ement geometry
8 gggg 61503296 gg?g gggg for thereference | SO/IEC-test charts
L 32.89 -62.83 3496 7191 in reflectance mode
N 0.0 0.0 0.0 0.0 defined by the standard printing (PR) system PR18
w 774 0.0 0.0 0.0 according to | SO/IEC 15775, Table 7 and 8
NO -17.99 0.0 0.0 0.01
w1 81.99 0.0 0.0 0.01

TR19797/E6360-3N
Table 5 shows the CIELAB and CIEXYZ data of the offset printing system PR18 according to ISO/IEC 15775. The
LAB*. (c=CIE) data are transferred to CIEXYZ and CIE chromaticity (x,y). The relative luminance reflectance is
normalized to white W in the last column.

The second part of the Table 5 shows the data which are called LAB*sa (system adapted = sa). The a* and b* data
of black N and white W are different from zero for standard offset printing, e. g. the reference paper is a yellowish tint.
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ISO/IEC TR 19797:2004(E)

A linear shift as function of CIE lightness L* transfers the a* and b* data for all achromatic colours to zero and
changes the six basic colours by a numerical amount which is small compared to the recommended tolerance of 3
CIELAB units and the reference scales of about 80 units between white and black and white and the 6 basic colours.

The third part of the Table 5 shows the data which are called LAB*s0 (system adapted to zero = s0). The zero point
of black N is at zero which allows to use simpler equations for the different coordinate transformations

16
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Figure 15: Relationship betw olv* cmy* *cpldur data for the hue 1.00M + 0.75C
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Figure 16: Relationship between LAB* and cmy* *colour data for the hue 1.00M + 0.75C
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