DINCIE15.FM 020115

Quick Introduction: ISO/IEC-test chart files which show basic
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Abstract

The device output of ISO/IEC-test chart files which include colours defined in the CIELAB colour space and the
corresponding device dependent colour spaces shows a lot of problems. The correponding colours produce very
different output or no output difference on monitors and printers. Sometimes for the present standard software
the monitor output is very different and there are no output differences on printers or vice versa. If a PostScript
MTL code (Measurement, Transfer and Linearization) is added to the code of an ISO/IEC-test chart (the NP file)
then the output of the new FP file produces the same output as expected by users and CIE colorimetry if CIELAB
colours and related device dependent colours are used for input. For this intended output property the definition of
the Colour Workf3ow (CW) and the Output Linearization (OL) is included in all ISO/IEC-test charts of the FP form.

< Remark: The output of this paper produces large color differences (often 20 CIELAB) for the NP files on most
printers and monitors. The large colour differences for corresponding colours of different colour spaces are not
intended by users and CIE colorimetry. The output of the FP files produces no colour differences as intended.

1.0 Variety of colour spaces with corresponding input PS operators

There is a variety of colour spaces which can be used for input and output. Any user has to spend a lot of time to
learn about the different spaces and to train the relationship of the different spaces which depends on application.
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Figure 1: Six reproduction colours CMYOLYV and four unique hue colours RIGB according to ISO/IEC 15775
defined in CIELAB colour space

Fig. 1 shows the six chromatic colours CMYOLV and Black N (=noir) and White W of standard offset printing (left).
The four unique hue colours RIJIGB are different from the six reproduction colours. Standard non Ruorescent offset
paper was used to produce the analog ISO/IEC-test charts which are equally spaced in CIELAB coordinates.
There are productions of DIN and JBMA (Japan Business Machines Association) in rel3ective and transparent mode.
The German DIN production has 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 [1] and the International Standard ISO/IEC 15775 [2].

Remarks: According to the International Standard ISO/IEC 15775 the letters j (=jeanne=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
used with a star to indicate the linear relationship to CIELAB. The olv* coordinates are used for the reRective
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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. 1 and Table 1 and 2).

All the 16 step colour series between white and the six chromatic colours CMYOLV (see Fig. 1) and black are equally
spaced in the CIELAB colour space. Laser printers produce the six chromatic colours by between 3 and 6 (e.g. a
printer of the company Oc ) colorants. The result is very similar compared to the six colours CMYOLYV of the present
analog ISO/IEC-test charts which has 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 from the line in CIELAB
space. This is much less compared to the spacing differences along the line W < C of 20 CIELAB which printers
often produce. For the office applications it was therefore the basic task to reduce the spacing differences along the
16 step series C < W below 3 CIELAB. Then all Landolt-rings in the ISO/IEC-test chart output are recognized. A
naive user requires that along the line W < C only the cyan coordinate of cmy* changes between 0 and 1 in 15 digital
steps of 1/15. The other coordinates are cero. In the alternate coordinate system olv* the Orange red coordinate is
cero and the other two change by equal amounts from cero to 1 in steps of 1/15 (see Table 2).

There were two task to solve: Linearization (equal CIELAB spacing) of the seven series W to CMYOLVN and
calculation methods of the coordinates cmy* and olv* from the CIELAB data of the standard (and the analog
samples) and vice versa. Both tasks have been solved by a PostScript MTL code (MTL=Measurement, Transfer and
Linearization). If a device is linearized along the lines in CIELAB space then there are linear relationships between
the coordinates cmy*, olv*, and LAB* of the CIELAB colour space. The linear relations (and as a result a linear
additive metric in CIELAB space in each of the six sectors of Fig. 1) are used in the PS MTL code. Either the olv*,
cmy*, or LAB* data can be used in an ISO/IEC-test chart file to get the same output on a printer or monitor. There
is a lot of additional material on the web site

http://www.ps.bam.de

[ Colour series Black < White (N <« W) of 1SO/IEC-test chart 3 (5 steps)

Six colour spaces | CMYN (CMYK) GREY CMYN (CMYK) OLV (RGB) CIELAB relative | CIELAB absolute
and coordinates (000n*) (w*) (cmy0*) (olv*) (lab*) (LAB*)
i LAB* setcolor
six input PS 000n* nnnO* www*

operators setcmykcolor w* setgray setcmykcolor setrgbcolor lab*  setcolor .?%ebllgalgEC 15775,

| datafor black N /000000000100 [0.00 [1.00 .00 100 000 | 0.00 0.00 0.00 [0.00 000 000 | 1801 +050 -046

| data for dark grey D [ 0.00 000000 0.75 [ 0.25 [075075075000 [025025025 025000 000 |37.36 +0.13 +0.84

] datafor mean grey Z ] 0.00 0.00 000 050 ] 050 ] 050 050 050 0.00 ] 050 050 050 ] 050 000 000 ] 56.71 -024 +2.15

] datafor light grey H ] 0.00 000 0.00 025 ] 075 ] 025 025 025 000 ] 0.75 0.75 0.75 ] 0.75 000 000 ] 76.06 -061 +345

| datafor whiteW [ 000000 000000 |1.00 /000000000000 |100 100100 1,00 000 000 9541 -098 +4.76

Table 1: Colour data of the 5 step colour series N <« W for six input PS operators in six colour spaces

Table 1 include six input PostScript (PS) operators which define the same achromatic colours black, three greys and
white. Between one and four input data are necessary for the complete definition of the achromatic colours
depending on the colour space.

| Colour series Cyan blue < White (C < W) of ISO/IEC-test chart 2 (5 steps)

Three colour spaces CMYN (CMYK) OLV (RGB) CIELAB absolute
and coordinates (cmyO0*) (olv*) (LAB*)

Three input PS operators cmy0* setcmykcolor olv* setrgbcolor sLeQIE:D /lssgig?a TableH2
[100C +000W (CyanblueC) | 1.00 0.00 0.00 0.00 [000 100 100 | 5862 -3062 -42.74
[075C+025W [0.75 000 000 000 [025100 100 | 67.82 -2321 -3086

[050C +050W [ 050 000 000 000 [050 100 100 [ 7702 -1580 -1898
[025C+075W [0.25 000 000 000 [0.75 100 100 | 86.21-0839 -07.11

[000C +100W (WhiteW) [0.00 000 000 000 [1.00 100 100 [ 9541 -0098 +04.76

Table 2: Colour data of 5 step colour series C < W for three input PS operators in three colour spaces

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.

2.0 Figures of ISO/IEC-test chart files (NP and FP form) in different colour spaces

Main and important software products on Windows and Mac fail to produce the same colours as required by any
user and CIE colorimetry for many of the following files. The first four different PS operators of Table 1 are used to
reproduce a 16 step grey scale by the NP file.
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Vww.psbam, delDESL/I0L/L81E0ONP.PS PDE, Sart output and no OL
N: No Output Linearization (OL) datain File (F), Startup (S) or Device (D)

L*/Y+Yr 180/25 231/38 282/55 333/77 385103 436/136 488/174 54,0219 59,1/272 64,3/33,2 695/400 74,7/47,8 79,8/565 850/66,1 90,2/76,8 954/88,6 k

- _

No. and
Hex code

CIELAB, r

(relative) 0000 0067 0133 0200 0267 0333 0400 0467 0533 0600 0667 0733 080 087 0933 1,000
Picture C3: 16 visual equidistant L*-grey steps; Use of the PS operator 000n* setcmykcolor
L*/Y+Yr 180/25 231/38 282/55 333/77 385103 436/136 488174 540219 59,1272 64,3332 69,5400 74,7/478 79,8/565 8500661 9021768 954/83,6

- _

No. and
Hex code

CIELAB, r

(@) 0000 0067 0133 0200 0267 0333 0400 0467 0533 0600 0667 0733 080 087 0933 1,000
Picture C3: 16 visual equidistant L*-grey Steps; Use of the PS operator w* setgray
L*/Y+Yr 180/25 231/38 282/55 333/77 385103 436/136 488174 540219 59,1/27.2 64,3332 69,5400 74,7/478 79,8/565 8500661 902/768 954/83,6

- _

No. and
Hex code

CIELAB, r

(relative) 0000 0067 0133 0200 0267 0333 0400 0467 0533 0600 0667 0733 080 087 0933 1,000
Picture C3: 16 visual equidistant L*-grey steps; Use of the PS operator nnn0* setcmykcolor
L*/Y+Yr 180/25 231/38 282/55 333/77 385103 436/136 488174 540219 59,1/27.2 64,3332 69,5400 74,7/478 79.8/565 850/661 902/768 954/88,6

- _

No. and

\\QJM,
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Hex code
i EEEEN
V] (@hn0) 0000 0067 0133 0200 0267 0333 0400 0467 0533 0600 0667 0733 0800 867 0933 1,000 k
( } Picture C3: 16 visual equidistant L*-grey steps; Use of the PS operator www* setrgbcolor (
- . ISO/IEC 15775 and input: different, see figure text
\S - Fig. C3 of ISO/IEC-test chart n0. 3, 1 51505/iEC 19839-X; outpuit: different, see figure text \
3 7 v 5 T 3

Figure 2: Fig. C3 of ISO/IEC-test chart 3; the corresponding colours are defined by four input PS operators
without any transfer; original NP file see web (click to go always on the left (blue) part of the web address)

http://www.ps.bam.de/DE81/10L/L81EOONP.PDF

Fig. 2 is called the start output which is produced always by an NP file. The monitor output shows at least 2 different
grey scales by the software Adobe Reader but Mac Preview shows no difference for the four scales. The output on a
few printers shows no difference but most printers show up to four different scales. Any user requires the same
output which must be independent of the input PS operator used. The required identical output of the four identical
grey scales is produced by the FP file which differs from the NP file by the additional PostScript MTL code.
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Figure 3: Fig. C3 of ISO/IEC-test chart 3; the corresponding colours are defined by four input PS operators
without any transfer; see for the original screen photo:

http://www.ps.bam.de/DE81/10L/L81RPONPtiff
Fig. 3 shows a screen photo on the computer operating system Mac OS X 10 which shows the same NP file (shown
already in Fig. 2) by both the software Adobe Reader (left) and by the software Mac Preview (right). Is is obvious that
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http://www.ps.bam.de/DE81/10L/L81E00NP.PDF
http://www.ps.bam.de/DE81/10L/L81RP0NP.tiff

Mac Preview agrees with the user requirement and CIE colorimetry.

Viww.psbam delDESL/10L /L 81E00EP.PS.PDE: Tinearized outpit with OL
F: Output Linearization (OL) data DE81/10L/L81EQOFP.DAT in File (F)

L*/Y+Yr 180/25 231/38 282/55 333/77 385103 436/136 488/174 54,0219 59,1/272 64,3/33,2 695/400 74,7/47,8 79,8/565 850/66,1 90,2/76,8 954/88,6 k

- _

No. and
Hex code

P cieLs, DD ......
o 0533

(relative) 0000 0067 0133 0200 0267 } ) 0,467 0600 0667 0733 080 087 0933 1,000
Picture C3: 16 visual equidistant L*-grey steps Use of the PS operator 000n* setcmykcolor
L*/Y+Yr 180/25 231/38 282/55 333/77 385103 436/136 488174 540219 59,1272 64,3332 69,5400 747/478 79.8/565 8500661 9021768 954/83,6

- _
No. and

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
Picture C3: 16 visual equidistant L*-grey steps; Use of the PS operator w* setgray
L*/Y+Yr 180/25 23138 282/55 333/77 385103 436/136 488/174 54,0/219 59,1/272 64,3/33,2 69,5400 74,7/47,8 79,8/565 850/66,1 90,2/76,8 954/88,6
No. and
Hex code

CIELAB, r

(relative) 0000 0,067 3 ¥ ¥ ) 0467 0533 0600 0667 0733 080 087 0933 1,000
Picture C3: 16 visual equidistant L*-grey steps; Use of the PS operator nnn0* setcmykcolor

L*/Y+Yr 180/25 231/38 282/55 333/77 385103 436/136 488174 540219 591/27,2 643/332 695/400 74,7/478 798/565 850/661 902/768 954/88,6
- _
No. and

Hex code

CIELAB, 1

(retaive) 0000 0067 0133 0200 0267 0333 0400 0467 0533 0600 0667 0733 080 087 0933 1,000
Picture C3: 16 visual equidisiant L*-grey steps; Use of the PS operator www* setrgbcolor

f
Fig. C3 of 1SO/IEC-test chart no. 3; ISO/IEC 15775 and input: different, see figure text k
3

DISISO/IEC 19839-X; output: cmy0* / 000n* setcmykcolor -_| S
v 5 T 4
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Figure 4: Fig. C3 of ISO/IEC-test chart 3; Transfer from four input to one output PS operator, see for the
original FP file

http://www.ps.bam.de/DE81/10L/L81EOOFP.PDF

Fig. 4 shows the PF file output. The four input PS operators are transferred to one output PS operator. For a mean
grey instead of the CIELAB lightness L*=57 often the lightness L*=37 or 77 is reproduced (see Table 1, last column,
colour difference 20 CIELAB). But the tolerance range is only 57+/-3 for office devices according to ISO/IEC 15775.

- T o e W (o3 E
www.ps.bam.de/DE81/100/Q81E00FP.PS.PDF; linearized output with OL

N-:l F: Ouﬁ)sﬂt Linearization (O?.)QdataDEE!]ﬂOQ/Q&EOOFP.DAT |’?1 File (F) - | /7

]

Z

00,F OLE 02D  03C 04B 05A 06,9 07,8 08,7 09,6 105 114 123 132 141 150

Picture C3: 16 visual equidisiant L*-grey steps Use of the PS operaior 000n* setcmykcolor

00,F 0LE 02D 03C

04B  05A 069 07,8

Picture C3: 16 visual equidistant L -grey Steps; Use of the PS operalor w* selgray
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Picture C3: 16 visual equidisiant L*-grey steps, Use of the PS operator nnn0 setcmyKcolor
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} Picture C3: 16 visual equidistant L*-grey steps, Use of the PS operator Www* setrgboolor \
- g . ISO/IEC 15775 and input: different, see figure text
J/ - Fig. C3 of ISO/IEC-test chartn0. 3, 5|5 SG/iEC 19839-X; output: cmyO* / 000n* setcmykeolor - K
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Figure 5: Fig. C3 of ISO/IEC-test chart 3; Transfer to lighter colours compared to the standard colours (Fig.2)
from four input to one output PS operator, see for the original FP file

http://www.ps.bam.de/DE81/10Q/Q81E00FP.PDF
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http://www.ps.bam.de/DE81/10L/L81E00FP.PDF
http://www.ps.bam.de/DE81/10Q/Q81E00FP.PDF

Fig. 5 shows a lighter FP file output which may look on some devices more equally spaced. The required 16 step
standard output which is equally spaced in CIELAB is produced if a user measures the LAB* data of the NP file
output and if he replaces the L=Linear default output LAB* data by the LAB* measurement data in the MTL code of
the FP file. The PostScript or PDF interpreter prints the corrected FP file and uses the LAB* data to produce the

required 16 step output which is equally spaced in CIELAB for any device
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Ficiure B4 16 equidisiant siepsW-C, W-M, W-Yand W-N; PS operaior G0 / 000n* seicmykcolor
+. QOO ImnoCOC

pos 200 o €00
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labc DD O
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Ficture B5: Script and Landolt-rings N, M, Cand Y; Use of PS operalor cmy0* / 000 setcmykcolor
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WwWw.ps.bam. Je/DEB4/IOLTLBAE00NP Y. PDF; start out Ut and 1o, OL
N: No Output Linearization (OL) datain File (F), Startup (S) or Device (D)
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Picture B4: 16 equidistant steps W-C, W-M, W-Yand W-N; PS operator ol v setrgbcolor / w* seigray
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Picture B5: Script and Landolt-rings N, M, Cand Y; Use of PS operalor olv* setrgbcolor / W seigray
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Picture B6: Landolt-rings W-C and W-M; Tseor FS operator olv* setrgbcolor /w- sagray
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/ Picture B7: Landolt-rings W-Y and W-N; Useuv PSopaauvcrrWIOOOn setcmyKolor Cote Picture B7: Landolt-rings W-Y and W-N; Useof PS operator olv* setrgbcolor / W* Saigr \
ISO/IEC 15775 and  input: different, see figure text _Ey_|

J/ -—9—| Fig. B410 B7 of SO|EC-test chart 2; DIS ISO/IEC 19839-X; outpui: differert, see figure text \

2

Figure 6: Fig. B4 to B7 of ISO/IEC-test chart 2; corresponding colours are defined by two input PS operators
without transfer; there are output differences; see for the original NP file

http://lwww.ps.bam.

de/DE84/10L/L84EOONP.PDF

Fig. 7 shows again (compare Fig. 2) for two different input PS operators (see left and right in the figure) a different
output by the software Adobe Reader and equal output by the software Mac Preview as required by naive users.
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Ficture B4: 16 equidistant steps W-C, W-M, W-Yand W-N; PS operator cmy0* / 000n* setcmykcolor
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Ficture B5: Script and Landolt-rings N, M, Cand Y; Use of PS operalor cmy0* 7 000n setcmykcolor
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Fig. B4 to B7 of ISO/IEC-test chart 2;
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F: Ou put Linearization (OL) data DES4/10L/L84EOOFP.DAT in File F
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Picture B5: Script and Landolt-rings N, M, Cand Y; Use of PS operalor olv* setrgbolor / w* seigray
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Picture B7: Landolt-rings W-Y and W-N; uSecf PS operator olv* setrgbcolor / w* setgray
input: different, see figure text
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http://www.ps.bam.de/DE84/10L/L84E00NP.PDF

Figure 7: Fig. B4 to B7 of ISO/IEC-test chart 2; corresponding colours are defined by two input PS operators
which are transferred to one output PS operator cmyO0* / 000n* setcmykcolor; see for the original FP file

http://www.ps.bam.de/DE84/10L/L84EOOFP.PDF

Fig. 7 shows again an FP file output (compare Fig. 3). The two input PS operators are transferred to one output PS
operator. The MTL code in the FP file again produces the same output (compare Fig. 3) for the different input PS
operators used on one page for any software used (Adobe Reader or Mac Preview).

All the different input PS operators of Table 1 and 2 are used in the improved ISO/IEC-test charts (NP files) no. 2 to
4 and allow to test the colour reproduction of the different devices and the different software. The ISO/IEC-test charts
(FP files) which include the PS MTL code (Measurement, Transfer and Linearization) produce the same output for
any of the six input operators of Table 1 used. If with ISO/IEC-test charts the Output Linearization (OL) is applied
then the output is within the CIELAB tolerance range of 3 CIELAB which is intended for colour office devices
according to ISO/IEC 15775. The Colour Workf2ow (CW) which is the transfer from the input to the output PS
operators and the Output Linearization (OL) is done by the PS MTL code (Measurement, Transfer and Linearization)
which is included in the ISO/IEC-test charts (FP files).

Remark: The PS MTL code determines the output in the same direction if stored at one of the following places

1. the file (Remark: If the MTL code is added to the ISO/IEC-test chart 4 (NP-file) then this file is called the FP file)
2. the PostScript Printer Memory

3. the PPD file (PostScript Printer Description)

4. Adobe Distiller Startup Directory

5. Display PostScript Memory

Remark: For screen photos and the application of no. 4 there are examples at
http://www.ps.bam.de/DE81/DE81D.HTM

3.0 ISO/IEC-test chart files (NP and FP form) in different colour spaces

The more important and complete NP and FP files of the ISO/IEC-test charts are shown in the following.

o

WWw.ps.bam. ddDEBG/lOL/LSGEOONP PS/ PDF; start out, ut and no O
N: No Output Linearization (OL) datain File (F), Startup (S) or Device (D)

8

F

OO000CCQOE 86
D F-D

Landolt-ringsW-N
Picture C4: Landolt-rings W-N; Use of the PS operator 000n*

7
A/Q%/

lineraster diameter in Ipi
Picture C5: Line raster under 45; (or 135); Use of the PS operafor 000" setcmykoolor

L*/Y+Yr 180/25 37,3100 567/240 760!500 954/885Ng(m|n) Wi (max.)

0,250 0,500 0,750 1,000 Np(min.) W;(max.)
line raster diameter in Ipi
Picture C2: 5 visual equidistant L*-grey steps+ NO + WL; Use of the PS operator 000n* Picture C6: Line raster under 90; (or 0j); Use of the PS operator 000n* setcmykcolor
L*/Y+Yr 180/25 231/38 282/55 333/77 385103 436/136 488/174 5400219 591/272 64,3/332 69,5400 74,7/47,8 79,8/56,5 850/66,1 90,2/768 954/88,6
(absolute)

No. and
Hex code

CIELAB, r

N (relative) 0,000 0,067 0,133 0,200 0,267 0333 (] 0,467 0533 0,600 0,667 0,733 0,800 0,867 0,933 1,000

/ Picture C3: 16 visua equidistant L*-grey steps; Use of the PS operator 000n* setcmykcolor

. g . ISO/IEC 15775and  input: different, see figure text -_|
aj-_ﬂq_| Fig. C1to C6 of ISO/IEC-test chart 3; DISISO/IEC 19839-X; output: different, see figure text ;
e T v 5 T 4

113

983Q-T0T0Z00Z ‘6'T UoKPA a1y abew | ap weq'sd-mmw/:diy :J8pi0 pue Uolewou|

BIyRYI=OpOd (LRIW NVE  4Ad'/Sd'dN009871/710T/983A-TOT0Z00Z UoessiBal Nvd KJ

)

Figure 8: Fig. C1 to C6 of the ISO/IEC-test chart 3; colours are defined by the input PS operator 000n*
setcmykcolor without any transfer; see for the original NP file

http://www.ps.bam.de/DE86/10L/L86EOONP.PDF
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http://www.ps.bam.de/DE81/DE81D.HTM
http://www.ps.bam.de/DE86/10L/L86E00NP.PDF
http://www.ps.bam.de/DE84/10L/L84E00FP.PDF

bam. delDE93110L/L93EO0FP PSI PDF; linearized output with OL
\ F Ouitput Linearization (OL) data DE93/10L/L93E0OFP.DAT in File (F)

background stefd

1 ring step o1

Hex code

7

Hex code

t\ \\ ll//

=

\

7 /m\\
71N

Radial grating ( Radial grating (Siemens star) W-N

Radial grating (Semens-star) N-Z Radial grating (Siemens-star) W-Z

Landolt-rings W-N

Picture C4: Landolt-rings W-N; Use of the PS operaior LAB* selcolor

20 77777
/;;/
_

(+8)

. /7//%%/%
i

lineraster diameter in Ipi

Picture C1: Radial gratings (Siemens-stars) N-W, W-N, N-Z and W-Z; Use of the PS operator LAB* setcolor
L*/Y+Yr 180/25 37,3100 56,7/240 76,0/50,0 954/88,6 No(min.) Wj(max.)

0750 1,000
Picture C2: 5 visual equidistant L*-grey Steps + NO + WA; Use of the PS operator LAB* setcolor

No(min.) W (max.)

Picture C5: Line raster under 45; (or 135j); Use of the PS operator LAB* setcolor

40d"/Sd'd4003€61/70T/£63Q-TOTOZ00Z UoeSIBa) INVE Kj

B i
(A

lineraster diameter in Ipi

Picture C6: Line raster under 90 (or 0j); Use of the PS operator LAB* setcolor

L*/Y+Yr 180/25 231/38 282/55 333/77

385/103 436/136 488/17,4 54,0/21,9 59,1/272 64,3/332 69,5400 74,7/478 79,8/565 850/66,1 90,2/76,8 954/88,6

(absolute)

No. and
Hex code

£630-T0T0Z00Z ‘6'T UoseA 3|1y afew|  apweqsd mmm//:dny :JepiO pue Lo euliou| / \\

L

0,467 0,533

0,667 0,733

i, ¢

(relative) 0000 0067 0200 0267 0333 0400 0600

/\\

Picture C3: 16 visual equidistant L*-grey Steps; Use of the PS operator LAB* setcolor
ISO/IEC 15775 and input: different, see figure text
J-_Ei_| Fig. C1to C6 of ISO/IEC-test chart 3; 5,5 565/ EC 19839-X;_ouitput: cmy0* / 000n* setcmykeolor
; .

k j el I=apoo (R UBRW NS

1)

Figure 9: Fig. C1 to C6 of ISO/IEC-test chart 3; colours are defined by the input PS operator LAB* setcolor
and transferred to the output PS operator 000n* setcmykcolor; see for the original FP file

http://www.ps.bam.de/DE93/10L/L93EOOFP.PDF

e
psbam de/DE98/10L /L 98EOONP.PS/.PDF; start out ut and no OL
utput Lmeanzatlon OL) datain File (F), Startup (S) or Device (D)

Picture D4: 16 equidistant steps W-O, W-L, W-Vand W-N; Use of PS operator cmy0* setcmykcolor (only]

+. QO00Q Imno COCO pas 2000 o 9922
# s
Xyz;, OO0 0C gg:;gggg I:,‘Lucouc ""”’:::§
WWGOOD 4 5500  us 0ooo i Saa¢
pas OO QO +. 0GQO0 ww 0000 o 2020
0o
MO GOO  xz 6ooo 23828
hijk cCc 0o ww O0QoC 6 NOLV
N dfg 0000 P RO08

labc DD OO

- 10 NOLV

Picture D1: Flower motif, 14 CIE-test rsand 2 + 16 grey steps (nf); settransfer, 3 colorimage Picture D5: Script and Landolt-rings N, O, Land V; Use of PS operator cmy0* (only)

01

20

F-D

Radial gratingW-O _Radial gratingW-L _Radial grating\W-V__Radial gratingW-N _Radial grating W-Z

Landolt-rings W-O

COQO0O00CO0ND=OCOD0ODQO|=

0000 COQOE

Landolt-rings W-L

01

20

FD

Picture D2: Radial gratings W-O, W-L, W-V, W-Nad W-Z; PS operator cmy0* setcmykcolor (only)

Picture D6: Landolt-rings W-O and W-L; Useof PS operator cmy0*

(only)

8630-TOTOZ00Z ‘6'T UoSBA |1 abew|  ap'weq'sd mmm//:dny :epiO pUe Lo IRWIO | f\\

Landolt-rings W-V

Landolt-rings W-N

N Picture D3: 14 CIE-test colours and 2 + 16 grey steps, Use of PS operator cmy0* setcmykcolor (only)

Z

]
3

7

ISe) et ISO/IEC 15775 and input: different, see figure text
Fig. D1 to D7 of ISO/IEC-test chart 4; DISISO/I EC 19839-, X output: d|fferent see figure text
<

Code
Picture D7: Landolt-rings W-V and W-N; Use of PS operalor cmy0* setcmykcolor (onl

1

S/ eweus=epos :eterw Wva  30d'/Sd'dN003861/10T/8630-T0T0Z00Z UotensiBer Wy \\//

113

Figure 10: Fig. D1 to D7 of ISO/IEC-test chart 4; colours are defined by one input PS operator cmy0*

setcmykcolor (only) without any transfer; see for the original NP file
http://www.ps.bam.de/DE98/10L/L98EOONP.PDF
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http://www.ps.bam.de/DE98/10L/L98E00NP.PDF
http://www.ps.bam.de/DE93/10L/L93E00FP.PDF

Www.{)sbam.delDESéllOL/LQSEOOFP.P%I.PDF; Tinearized OUtpULWIth OL
F: Output Linearization (OL) data DE98/10L/L9BEQOFP.DAT in File (F)

ofr]e]s]
Picture D4: 16 equidistant steps W-O, W-L, W-V and W-N; Use of PS operator cmy0*
+. Q00DQ Imo COCO brs D000 o 0000

0200

Xz 000C  hik 9coo  HegSol  Eresi

oc e 9260
deflg €000 UARES-F-F-S :41

WWOOOD 4 5500  wx 0000 1 533¢
pars OO0 QO +. 0000 tvw g'?gg % Re0V
Imno O © OO Xyz; gggg 9 3383
hijk [eXeXoXe] tuvw 6 NOLV

v dfg 0000  PPERO00 b
labc DD OO
10 NOLV

Ficiure DS: Soript and Landolt-rings N, O, L and V; Use of PS operator cmy0” (only)
01 01

COQOO00CO0D=OCODO0DQ 0|

E-F EF

40d"/Sd'd4003861/710T/863Q-TOTOZ00Z UoeSIBR) INVE Kj

20 20

O000Q00CCQOOKIOCODCOQCOK

FD FD
Radial gratingW-O _Radial gratingW-L _Radial gratingW-V__Radial gratingW-N__Radial gratingW-Z Landolt-ingsW-0 Code Lendolt-ringsW-L
Picture D2: Radial gratings W-O, W-L, W-V, W-N, and W-Z; PS operator cmy0* setcmykcolor (only) Picture D6: Landolt-rings W-O and W-L; Use of PS operator cmy0* (only)

8630-TOTOZ00Z ‘6°T UoseA 3|14 afew | apweqsd mmm//:dny :JepiO pue Lo euliou| / \\

% Picture D3: 14 CI E-test colours and 2 + 16 grey Steps; Use of PS operator cmy0* setcmykcolor (only) Picure D7: L;S:ﬂf}?r:‘gg; W W Usg;fﬁ PS operator éfw N eyodTor (o Cote f
% =

) .ISO/IEC 15775 and  input: different, see figure text ﬂ”_'
J/ -_| Fig. D1to D7 of ISONIEC-test chart 4, 1y 5 565/ EC 19839-X;_ouitput: cmy0* / 000n* setcmykeolor \

£ 1)

k j el I=apoo (R UBRW NS

Iz

Figure 11: Fig. D1 to D7 of the ISO/IEC-test chart 4; colours are defined by the input PS operator cmy0*
setcmykcolor (only) which is transferred to the one output PS operator cmy0* / 000n* setcmykcolor; see for
the original FP file

http://www.ps.bam.de/DE98/10L/L98EOOFP.PDF
For instance the output of the grey changes by the software Adobe Reader from brownish to neutral on the monitor.

.
Www ps bam de/DE4/10L /L 94E00RP. P/, PDFE: lineatized output with OL
\ - F: Output Linearization (OL) data DE94/10L/L94EOOFP.DAT in File (F)

2

Picture D4: 16 equidistant steps W-O, W-L, W-V and W-N; Use of PS operator LAB* setcolor
+. QO0DQ Imno €O C O pars gggg o 0000

. ij Imno s 020

Xyz;, O00C hijk ©9C OO hik G0 0 mo 8529

c 8528
defg QOO0 0C + 9353
WWOOOD 140 5000 i booo i 5322
pgs OO0 C O +. 0GQO0 tw 0000 &g 2000
MO0 GOO  xz 6ooo 523828
hiik cc oo tuwvw 00O C 6 NOLV
v défg o0c0O  PIE2900°
labbc DD OO
10 NOLV

Picture D5: Script and Landolt-rings N, O, L and V; Use of PS operator LAB* setcolor

COQO000CO0D*0OCODO0DQO=

20 20

0000 COQOkE
FD FD
Radial gratingW-O _ Radial gratingW-L _Radial gratingW-V__Radial gratingW-N __Radial grating W-Z Landolt-rings W-O Code Landolt-rings WL Code
Picture D2: Radial gratings W-O, W-L, W/, W-N, and W-Z; Use of PS operator LAB* setcolor Picture D6: Landolt-rings W-O and W-L ; Use of PS operator LAB* setcolor

—

/%//”“\\\\\s=
2Ny

40d’/Sd'd4003v6 1/10T#63A-TOTOZ00Z Uoesifel Nve kj

k J BIpRYI=OP00 (ELERW WYY

¥630-T0T0Z00Z ‘6'T UoKsA 3|1 afew|  ap'weq'sd mmm//:dny :JeplO pue uoiewiou | K \\

Landolt-rings W-V. Code Landolt-rings W-N Code f
Picture D7: Landolt-rings W-V and W-N; Use of PS operator LAB* setcolor

Fig. D1 to D7 of ISO/IEC-test chart 4; 'SQNEC 15775 and  ~input: different, see figure text -_|&
T T £

) Picture B3: 14 CIE-test colours and 2+ 16 grey steps; Use of PS operator LAB* setcolor

]
3

)

DISISO/IEC 19839-X; output: cmyO* / 000n* setcmykcol or
v 5 T

Figure 12: Fig. D1 to D7 of the ISO/IEC-test chart 4; colours are defined by the PS operator LAB* setcolor
which is transferred to the one output PS operatorcmy0* / 000n* setcmykcolor; see for the original FP file

http://www.ps.bam.de/DE94/10L/L94EOOFP.PDF
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http://www.ps.bam.de/DE94/10L/L94E00FP.PDF
http://www.ps.bam.de/DE98/10L/L98E00FP.PDF

The ISO/IEC-test charts no. 3 (GREY) and no. 4 (OLV colours) in the NP form are proposed for the tests according
to DIS ISO/IEC 19839-X. The ISO/IEC-test chart file 3 in the FP form allow to linearize the output on different
printers. Then the letter A, O, T is used instead of L on the web site for three different printers. The LAB* data of the
start output are included in these FP file and the FP files are only useful if the corresponding printer or device is
present.

4.0 NP Files for the start output and the measurement of the LAB* data

5 5
= viww.psbam, de/DE9S/10L /L S5E04NP.PY PDF, Sart output andmo OL ¢ -
KN N: No Output Linearization (OL) datain File (F), Startup (S) or Device (D)

\J I I I I I

G630-TOT02002 '6'T UOSPAS|1) aBew | ap'weq'sd mww/:dny 18pi0 PUe uoeuwLo |

S/ eweus=epoo :eterw Wva  30d'/SddNy03561/10T/5630-T0T0200Z UoresiBer Wy \\//

i / % Piciure B4 and D4 16 equidiSant steps B4: W-C, W-M, W-Y and W-N; D4 W-0, W-L, W-V and W-N(CMY); Use of PS operator; B4: cmy0* 7 000" setcmykcolor; DA: cmy0* secmykcolor (orly) f
- g . ISO/NIEC 15775and  input: different, see figure text -_|

\J-_| Fig. B4/D4 of ISO/lEC-test chart 2/4; 15,3155/ EC 10839-X; oulput different, see figure text &

3 y ; A ! :

Figure 13: Fig. B4 and D4 of the ISO/IEC-test chart 2 and 4; colours are defined by the input PS operator
cmyO0* / 000n* (B4) and cmyO0* (only) setcmykcolor (D4) without any transfer; see for the original NP file

http://www.ps.bam.de/DE95/10L/L95E04NP.PDF

viww.psbam, de/DE9S/10L L G5E0BNP.PY.PDF, Sart output andmo OL
KN N: No Output Linearization (OL) datain File (F), Startup (S) or Device (D)
7 N
\J I I I I I | | | | | | | | | | \
C

6
(o} £

G63Q-T0T0Z00Z ‘6'T UoKPA |1} afew |  apweq'sd mmm//:diy :JepiO pue uoiewou |

Kj BIyRYI=Dpod (RIRIW NVE  4Ad'/Sd'dN903S61/10T/S63A-TOT0Z00Z ‘UoessiBal Nvd KJ

i / % Piciure B4 and D4 16 equidiSant steps B4: W-C, W-M, W-Y and W-N; D4 W-0, W-L, W-V and W-N; Use of PS operaior; BA: olv* setrgbcolor / w* stgray; DA: olv* satrgboolor (orly) f
% " . ISO/NIEC 15775and  input: different, see figure text -_| N
\/ -_| Fig. B4/D4 of ISO/IEC-test chart 2/4; 15,3 |55/iEC 10830-X; output: differert, see figure text \

Figure 14: Fig. B4 and D4 of the ISO/IEC-test chart 2 and 4; colours are defined by the input PS operator olv*
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http://www.ps.bam.de/DE95/10L/L95E04NP.PDF

setrgbcolor / w* setgray (B4) and olv* setrgbcolor (only, D4) without any transfer; see for the original NP file
http://www.ps.bam.de/DE95/10L/L95E06NP.PDF

For CIELAB measurement the colour patches of ISO/IEC-test charts (7 mm square) are often too small. The
following files produce larger patches (14 mm square) which can be used to measure the LAB* of the start output. It
is required to include the LAB* data at the appropriate place in the FP files within the MTL code.

If for output the PS operator cmyO* / 000n* setcmykcolor is preferred, then it is required to measure the 128 colours
of the following file.

Remark: Software which is in agreement with CIE colorimetry produce the same output on printers and monitors for
the NP files of Fig. 13 and 14 and then there is no need to measure the output twice

Conclusion

The standard digital ISO/IEC-test charts (NP files) are useful to test the colour output on the different devices. If
different results of the different software products on the different devices appear on output then the user can make
the appropriate decision according to his technical requirements.

If DIS ISO/IEC 19839-X is accepted as International Standard then new optional device drivers according to ISO/
IEC 18839-X are expected. If the MTL method is used then the present large output differences usually reduce by a
factor 3 to 5. If the coordinates in the corresponding colour spaces are used, then equal output on devices is
expected. The example solutions with the FP files of the ISO/IEC-test charts help users and manufacturers and will
appear in an ISO/IEC technical report (already approved in ISO/IEC JTC1/SC28) with K.Richter as Editor.

Remark: The method with the MTL code is not intended to replace colour management methods of professional
graphics but it may be used to improve the output, e. g. to adapt the results to output paper and other variations.
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