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Overview
• Eight basic colours, colour hexagon, douple cone
• Linear relationships between colour coordinates
• 16 step output equally spaced in relative CIELAB
• the Natural Colour Connection Space (NCCS)
•  Properties of the NCCS:
     for display output of 8 display reflections
     for output of elementary colours RJGB.
     for Device Link Colour Management (DLCM)
     for the reproduction of hue, relative chroma and
     relative CIELAB differences (optimal recognition)
Summary

http://www.ps.bam.de
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Colour Hexagon

E8370-1Z

CMYOLV
hexagon

three basic colors three mixed colors

cmyolvnw* default color space

W

O

Y

L

C

V

M



 International Symposium Office Equipment, 2004, Nov. 11, Seoul 

Elementary Colour Circle and Hexagon in CIELAB

 DINWS04/E8370-22

Y

O

M

V

C

L

hues in CIELAB

4 unique hues 6 basic colours

G

J

R

B

a*CIELAB

b*CIELAB

PT D65
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Standards and Technical Reports

WINWS04/T1TA000.PS

Input Output
Input media
Input and output media and applications

Output media
 

Application
 

(TR) or Standard
Technical Report

− − − − Basis ISO/IEC TR 24705

analog analog ISO/IEC-test chart (hardcopy) Hardcopy Copier ISO/IEC 15775

analog digital ISO/IEC-test chart (hardcopy) File Scanner ISO/IEC TR 24705

digital analog ISO/IEC-test chart (file)


 Softcopy

Hardcopy
Monitor
Printer

ISO/IEC TR 24705
ISO/IEC TR 24705

DINWS04/T1TADIN.PS

Input Output
Input media
Input and output media and applications

Output media
 

Application
 

   
   Standard

- - - - Basis DIN 33866-1

analog analog DIN-test chart (hardcopy) Hardcopy Copier DIN 33866-2

analog digital DIN-test chart (hardcopy) File Scanner DIN 33866-4

digital analog DIN-test chart (file)


 Softcopy

Hardcopy
Monitor
Printer

DIN 33866-5
DIN 33866-3
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Linear relationship of colour coordinatesn

DINWS04/E6190−12 

CMYOLV
hexagon

CMY
three basic colors

OLV
three mixed colors

cmyolvnw* default color space
cmy0* coordinates

W (0,0,0)

O (0,1,1)

Y (0,0,1)

L (1,0,1)

C (1,0,0)

V (1,1,0)

M (0,1,0)

INWS04/E8370-140, p=3

CMYOLV
hexagon

Absolute
Space
LAB*=
CIELAB

rinting ORS18a
olour names of
SO/IEC 15775
hree basic colors CMY or OLV
hree mixed colors OLV or CMY

CMYOLV* default color space

A*=LAB*2

B*=LAB*3

W

O
∆E*=5.08

Y
∆E*=4.94

L
∆E*=4.51

C
∆E*=3.5

V
∆E*=4.71

M
∆E*=4.76

INWS04/E8370-240, p=3

CMYOLV
hexagon

Relative
Space
lab*

rinting ORS18a
olour names of
SO/IEC 15775
hree basic colors CMY or OLV
hree mixed colors OLV or CMY

CMYOLV* default color space

a*=lab*2

b*=lab*3

W
O

∆E*=4.19

Y∆E*=3.34

L
∆E*=4.09

C
∆E*=3.87

V
∆E*=4.99

M
∆E*=4.18

DINWS04/E6190−11 

CMYOLV
hexagon

OLV
three basic colors

CMY
three mixed colors

cmyolvnw* default color space
olv* coordinates

W (1,1,1)

O (1,0,0)

Y (1,1,0)

L (0,1,0)

C (0,1,1)

V (0,0,1)

M (1,0,1)

DINWS04/E6190−10, k=0

CIELAB colour data
of 8 basic colours

CMYOLVWN
for the device system
ORS18a

linear relationship
Output Linearisation

linear relationship
Output Linearisation

linear relationship
"linear hue plane"

linear relationship
"1 m

inus relation"
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Corresponding colour coordinates

 DINWS04/DESERCW0.PS

black - white (N - W)
5 steps of grey series

calculations according to ISO/IEC 15775:1999-12
Colour space, colour space coordinates and PostScript operator

in CIELAB colour space
black and white
Linear mixture between L* CIE

setgray
w* = l*

CMYN (CMYK)

setcmykcolor
000n*

CMYN (CMYK)

setcmykcolor
cmy0*

OLV (RGB)

setrgbcolor
www*

0,00 N + 1,00 W (white W)
0,25 N + 0,75 W
0,50 N + 0,50 W
0,75 N + 0,25 W
1,00 N + 0,00 W (black N)

1,00
0,75
0,50
0,25
0,00

0,00  0,00  0,00  0,00
0,00  0,00  0,00  0,25
0,00  0,00  0,00  0,50
0,00  0,00  0,00  0,75
0,00  0,00  0,00  1,00

0,00  0,00  0,00  0,00
0,25  0,25  0,25  0,00
0,50  0,50  0,50  0,00
0,75  0,75  0,75  0,00
1,00  1,00  1,00  0,00

1,00  1,00  1,00
0,75  0,75  0,75
0,50  0,50  0,50
0,25  0,25  0,25
0,00  0,00  0,00

 DINWS04/DESERCW1.PS

cyan blue - white (C - W)
5 steps of colour series

calculations according to ISO/IEC 15775:1999-12
Colour space, colour space coordinates and PostScript operator

in CIELAB colour space
cyan blue and white
Linear mixture between CIELAB

LAB* setcolor
LAB* (absolute)

CMYN (CMYK)

cmy0* setcmykcolor
cmy0* (relative)

OLV (RGB)

olv* setrgbcolor
olv* (relative)

0,00 C + 1,00 W (white W)
0,25 C + 0,75 W
0,50 C + 0,50 W
0,75 C + 0,25 W
1,00 C + 0,00 W (cyan blue C)

95.41    -0.98      4.76
86.21    -8.39    -7.11
77.02  -15.80  -18.98
67.82  -23.21  -30.86
58.62  -30.62  -42.74

0,00  0,00  0,00  0,00
0,25  0,00  0,00  0,00
0,50  0,00  0,00  0,00
0,75  0,00  0,00  0,00
1,00  0,00  0,00  0,00

1,00  1,00  1,00
0,75  1,00  1,00
0,50  1,00  1,00
0,25  1,00  1,00
0,00  1,00  1,00
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relationship of display and printer colour coordinates

DINWS04/E8370-140, p=3

CMYOLV
hexagon

Absolute
Space
LAB*=
CIELAB

Printing ORS18a
colour names of
ISO/IEC 15775
three basic colors CMY or OLV
three mixed colors OLV or CMY

CMYOLV* default color space

A*=LAB*2

B*=LAB*3

W

O
∆E*=5.08

Y
∆E*=4.94

L
∆E*=4.51

C
∆E*=3.5

V
∆E*=4.71

M
∆E*=4.76

DINWS04/E8370-141, p=0

CMYOLV
hexagon

Absolute
Space
LAB*=
CIELAB

Television TLS00
colour names of
ISO/IEC 15775
three basic colors OLV or CMY
three mixed colors CMY or OLV

CMYOLV* default color space

A*=LAB*2

B*=LAB*3

W

O
∆E*=5.87

Y
∆E*=4.97

L
∆E*=6.17

C
∆E*=2.61

V
∆E*=7.68

M
∆E*=6.26

DINWS04/E6190−13 

CMYOLV
hexagon

CMY
three basic colors

OLV
three mixed colors

cmyolvnw* default color space
cmy0* coordinates

W (0,0,0)

O (0,o,o)

Y (0,0,y)

L (l,0,l)

C (c,0,0)

V (v,v,0)

M (0,m,0)

c,v,m,o,y,l<=1

DINWS04/E6190−11 

CMYOLV
hexagon

OLV
three basic colors

CMY
three mixed colors

cmyolvnw* default color space
olv* coordinates

W (1,1,1)

O (1,0,0)

Y (1,1,0)

L (0,1,0)

C (0,1,1)

V (0,0,1)

M (1,0,1)

DINWS04/E6190−10, k=1

CIELAB colour data
of 8 basic colours

CMYOLVWN
for the device systems
TLS00 and ORS18a

linear relationship
Output Linearisation

linear relationship
Output Linearisation

nonlinear relationship
"proprietary"

nonlinear relationship
"proprietary"
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Mate surface colours with reflection Yr=4.0

TR24705/E8141−7N

wavelength λ /nm

R(λ) reflection factor 
red  R

400 500 600 700
0,0
0,2
0,4
0,6
0,8
1,0

TR24705/E8141−8N

wavelength λ /nm

R(λ) reflection factor 
blue  B

400 500 600 700
0,0
0,2
0,4
0,6
0,8
1,0

TR24705/E8150−1N

wavelength λ /nm

R(λ) reflection factor 
green G

400 500 600 700
0,0
0,2
0,4
0,6
0,8
1,0

TR24705/E8141−6N

wavelength λ /nm

R(λ) reflection factor 
yellow  J

400 500 600 700
0,0
0,2
0,4
0,6
0,8
1,0
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relationship of display reflection colour coordinate  in a*b*-planes

DINWS04/E6190−12 

CMYOLV
hexagon

CMY
three basic colors

OLV
three mixed colors

cmyolvnw* default color space
cmy0* coordinates

W (0,0,0)

O (0,1,1)

Y (0,0,1)

L (1,0,1)

C (1,0,0)

V (1,1,0)

M (0,1,0)

DINWS04/E8370-141, p=0

CMYOLV
hexagon

Absolute
Space
LAB*=
CIELAB

Television TLS00
colour names of
ISO/IEC 15775
three basic colors OLV or CMY
three mixed colors CMY or OLV

CMYOLV* default color space

A*=LAB*2

B*=LAB*3

W

O
∆E*=5.87

Y
∆E*=4.97

L
∆E*=6.17

C
∆E*=2.61

V
∆E*=7.68

M
∆E*=6.26

DINWS04/E8370-141, p=3

CMYOLV
hexagon

Absolute
Space
LAB*=
CIELAB

Television TLS18
colour names of
ISO/IEC 15775
three basic colors OLV or CMY
three mixed colors CMY or OLV

CMYOLV* default color space

A*=LAB*2

B*=LAB*3

W

O
∆E*=5.18

Y
∆E*=4.66

L
∆E*=5.8

C
∆E*=2.51

V
∆E*=6.92

M
∆E*=5.73

DINWS04/E8370-141, p=6

CMYOLV
hexagon

Absolute
Space
LAB*=
CIELAB

Television TLS52
colour names of
ISO/IEC 15775
three basic colors OLV or CMY
three mixed colors CMY or OLV

CMYOLV* default color space

A*=LAB*2

B*=LAB*3

W O
∆E*=3.09

Y
∆E*=3.12

L
∆E*=3.93

C
∆E*=1.89

V
∆E*=4.11

M
∆E*=4.12

DINWS04/E6190−11 

CMYOLV
hexagon

OLV
three basic colors

CMY
three mixed colors

cmyolvnw* default color space
olv* coordinates

W (1,1,1)

O (1,0,0)

Y (1,1,0)

L (0,1,0)

C (0,1,1)

V (0,0,1)

M (1,0,1)

DINWS04/E6190−10, k=3

CIELAB colour data
of 8 basic colours

CMYOLVWN
for the device systems
TLS00, TLS18, TLS52

linear relationship
Output Linearisation

equally spaced output
reflection corrected

linear relationship
"1 m

inus relation"
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relationship of display reflection colour coordinates in L*C*-plane

DINWS04/E6190−12 

CMYOLV
hexagon

CMY
three basic colors

OLV
three mixed colors

cmyolvnw* default color space
cmy0* coordinates

W (0,0,0)

O (0,1,1)

Y (0,0,1)

L (1,0,1)

C (1,0,0)

V (1,1,0)

M (0,1,0)

DINWS04/B3111-11

CMYOLV
complementary
hue planes

colour names of
ISO/IEC 15775

cmyolv* default color space

TLS00: Television Luminous System
Black lightness L* = 00 

C*ab=LAB*r

L*=LAB*1

100

0

∆E*=5.87
O

∆E*=2.61

C

Grey sample difference = ∆L*=6.36 Luminance contrast Yw / Yn > 999.0
Ligthness range  L*w - L*n = 95.41 - 0.0 = 95.41
Chroma range  C*O + C*C = 100.41 + 48.1 = 148.5
Relative colour gamut  grel= [95.41 * 148.5 ] / [95.41 * 148.5]= 1.0

DINWS04/B3111-41

CMYOLV
complementary
hue planes

colour names of
ISO/IEC 15775

cmyolv* default color space

TLS18: Television Luminous System
Black lightness L* = 18 

C*ab=LAB*r

L*=LAB*1

100

0

18

∆E*=5.18
O

∆E*=2.51

C

Grey sample difference = ∆L*=5.16 Luminance contrast Yw / Yn = 35.56
Ligthness range  L*w - L*n = 95.41 - 18.01 = 77.4
Chroma range  C*O + C*C = 87.29 + 46.32 = 133.6
Relative colour gamut  grel= [77.4 * 133.6 ] / [95.41 * 148.5]= 0.73

DINWS04/B3111-61

CMYOLV
complementary
hue planes

colour names of
ISO/IEC 15775

cmyolv* default color space

TLS33: Television Luminous System
Black lightness L* = 38 

C*ab=LAB*r

L*=LAB*1

100

0

38

∆E*=4.05
O

∆E*=2.23

C

Grey sample difference = ∆L*=3.83 Luminance contrast Yw / Yn = 8.89
Ligthness range  L*w - L*n = 95.41 - 37.99 = 57.42
Chroma range  C*O + C*C = 66.51 + 41.17 = 107.68
Relative colour gamut  grel= [57.42 * 107.68 ] / [95.41 * 148.5]= 0.44

DINWS04/E6190−11 

CMYOLV
hexagon

OLV
three basic colors

CMY
three mixed colors

cmyolvnw* default color space
olv* coordinates

W (1,1,1)

O (1,0,0)

Y (1,1,0)

L (0,1,0)

C (0,1,1)

V (0,0,1)

M (1,0,1)

DINWS04/E6190−10, k=3

CIELAB colour data
of 8 basic colours

CMYOLVWN
for the device systems
TLS00, TLS18, TLS52

linear relationship
Output Linearisation

equally spaced output
reflection corrected

linear relationship
"1 m

inus relation"
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!

Color Order Systems and Information Technology

LE430−3, Application connection with coordinates olv*, cmy*, tch*, tce*, nce*, ... and linear relationship to LAB*

Application of colour in daily life or in Information Technology (IT):

Design, architecture, art, industrial products
Measured for CIE standard illuminant D65
colour order system: name and coordinates

RAL Design System (CIELAB):
LCH* , lightness, chroma, hue

Munsell Colour System:
VCH* , lightness (Value), Chroma, Hue 

Natural Colour System (NCS):
nce*: blackness, chromaticness, elementary hue

CIELAB: LAB* : lightness, red−green and jellow−blue chroma; LCH* : lightness, chroma, hue

Definition of device coordinates similar to coordinates of colour order systems

lch* : relative lightness, chromaticness, hue

tch*, tce*: triangle lightness, chromaticness, hue or elementary hue

nce*: blackness, chromaticness, elementary hue

Information technology of printers
Measured for CIE "other" illuminant D50
Device system name and coordinates:

Printer system (illuminant D50): 
cmy, content of "cyan", "magenta", "yellow"

Display system (standard illuminant D65): 
rgb/sRGB, content of "red", "green", "blue" 

IT colour coordinates confuse the users!
Nearly no connection to colour order systems

New: Application connection by coordinates olv*, cmy*, tce*, ... und linear relation to LAB*
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Relative Equidistant Colour Input and Output of16 steps Colour series

BE090−2N, lightness L*, chroma C*ab of O1

CMYOLVNW default color space
color space planes:
O1NW 

C*CIELAB

L*

N

O1

W

chroma C*ab

40 80
1,0

0,8

0,6

0,4

0,2

0,0 0

F

1

E

2

D

3

C

4

B

5

A

6

9

7

8

8

7

9
6 A
5

B

4

C

3

D

2

E

1

F

0

d*

n*

d*

deepness

BE090−3N, lightness l*, chromaticness c*ab

CMYOLVNW default color space
color space planes:
O1NW 

l*

N

O1

W

chromaticness c*ab

0,5 1,0
1,0

0,8

0,6

0,4

0,2

0,0 0

F

1

E

2

D

3

C

4

B

5

A

6

9

7

8

8

7

9
6 A
5

B

4

C

3

D

2

E

1

F

0

d*

n*

d*

deepness

BE090−4N, lightness t*, chromaticness c*ab

CMYOLVNW default color space
color space planes:
O1NW, O2NW

t*

N

O1 = O2

W

chromaticness c*ab

0,5 1,0
1,0

0,8

0,6

0,4

0,2

0,0 0

F

1

E

2

D

3

C

4

B

5

A

6

9

7

8

8

7

9

6

A5
B

4

C

3

D

2

E

1

F

0

d*

n*

d*

deepness

BE090−5N, lightness l*, chromaticness c*ab

CMYOLVNW default color space
color space planes:
O2NW

l*

N

O2

W

chromaticness c*ab

0,5 1,0

0
1

2
3

4
5

6
7

8
9

A
B

C
D

E
F

1,0

0,8

0,6

0,4

0,2

0,0

F

E

D

C

B

A

9

8

7

6

5

4

3

2

1

0

d*

n*

d*

deepness

BE090−6N, lightness L*, chroma C*ab of O2

CMYOLVNW default color space
color space planes:
O2NW

C*CIELAB

L*

N

O2

W

chroma C*ab

40 80

0
1

2
3

4
5

6
7

8
9

A
B

C
D

E
F

1,0

0,8

0,6

0,4

0,2

0,0

F

E

D

C

B

A

9

8

7

6

5

4

3

2

1

0

d*

n*

d*

deepness
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Hue circle and hue planes

Colour order systems are based on a douple cone with a circular 
basis (Ostwald, NCS). The Natural Colour System (NCS) uses three 
coordinates “elementary hue, blackness and chromaticness”

 LE410−7, Double cone: Hue planes R and G
N

R

W

G

r00j r00jg00b g00b
PR TV

R:
PR TV

G:
 LE410−3, 4 and 6 colours in hue circle

Y

O

M

V

C

L

hue circles

4 and 6 colours

G

J

R

B

 LE410−8, Double cone: Hue planes J and B
N

J

W

B

j00g j00gb00r b00r
PR TV

J:
PR TV

B:

 LE410−4, Double cone: Hue planes O and C
N

O

W

C

r10j r14jg53b g21b
PR TV

O:
PR TV

C:
 LE410−6, Double cone: Hue planes L and M

N

L

W

M

j73g j54gb63r b38r
PR TV

L:
PR TV

M:
 LE410−5, Double cone: Hue planes Y and V

N

Y

W

V

j02g j11gb15r b16r
PR TV

Y:
PR TV

V:
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Natural Colour Connection Space (NCCS) between input and output

LE450−7, Transfer from device dependent cmy0* data; output via NCCS with new cmy0*

Input:
device dependent
colorimetric data 
olv*, cmy*, lab*, lch*
tab*, tch*, trj*, e.g.
cmy0* setcmykcolor

Input referred 
device dependent 
XYZ/LAB*/LCH*
colour coordinates
CMYOLVNWinput

Output referred 
device dependent 
XYZ/LAB*/LCH*
colour coordinates
CMYOLVNWoutput

douple cone
Natural Colour

Connection Space
tab* or tch*
of CIELAB

Output:
device dependent
colorimetric data 
olv*, cmy*, lab*, lch*
tab*, tch*, trj*, e.g.
cmy0* setcmykcolor
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CIELAB cameras and CIELAB scanners for colour measurement

LE430−7, Transfer from device independent data LAB* to device dependent data olv*, cmy* and tch*

CIELAB to
olv*, cmy*

Transfer

CIELAB to
olv*, cmy*

Transfer

Image comparison:
(Digital images)

CIELAB (LAB*, lab*)
colorimetric
specification

Image comparison:
(Digital images)

olv*, cmy*, tch*
colorimetric
specification

CIELAB camera
CIELAB scanner
or
xy-CIELAB
colour measurement

Analog (a)chromatic
DIN-test charts
LAB* or lab*
cmy* or cmy0*
olv* or tch*

Digital (a)chromatic
camera/scanner output
file with CIELAB
pixel coordinates
LAB* or lab*

Digital (a)chromatic
DIN-test chart
file with CIELAB
pixel coordinates
LAB* or lab*

Digital (a)chromatic
camera/scanner output
file with standard
pixel coordinates
olv*, cmy* or tch*

Digital (a)chromatic
DIN-test chart
file with standard
pixel coordinates
olv*, cmy* or tch*

multi
spectral
technique
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Natural Colour Connection Space (NCCS) for CIELAB input and output data)

LE450−3, Transfer to device independent LAB*/LCH* data; output via the Natural Colour Connection Space tab*/tch*

input:
device dependent
colorimetric data 
olv*, cmy*, lab*, lch*
tab*, tch*, trj*, tce* +
LAB*/CMYOLVNW

input:
device dependent
colorimetric data 
sRGB, Adobe RGB,
RIMM/ROMM RGB 

Input referred 
device dependent 
XYZ/LAB*/LCH*
colour coordinates
CMYOLVNWinput

Output referred 
device dependent 
XYZ/LAB*/LCH*
colour coordinates
CMYOLVNWoutput

device
independent

colorimetric data
LAB* input 

of CIELAB

douple cone
Natural Colour

Connection Space
tab* or tch*

of CIELAB

Output:
device dependent
colorimetric data 
olv*, cmy*, lab*, lch*
tab*, tch*, trj*, tce* +
LAB*/CMYOLVNW

output:
device dependent
colorimetric data 
sRGB, Adobe RGB,
RIMM/ROMM RGB 

device
independent

colorimetric data
LAB* output 

of CIELAB

 LE410−3, 4 and 6 colours in hue circle

Y

O

M

V

C

L

hue circles

4 and 6 colours

G

J

R

B

 LE410−4, Double cone: Hue planes O and C
N

O

W

C

r10j r14jg53b g21b
PR TV

O:
PR TV

C:
 LE410−2, Elementary hues RJGB in CIELAB

Y

O

M

V

C

L

hues in CIELAB

4 elementary hues 6 basic colours

G

J

R

B

a*CIELAB

b*CIELAB

PT D65
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Elementary hue circle RJGB (simple) and 16 step series White - Chromatic

  

  

  

 
 16 equidistant CIELAB steps in cmy0*(ORS18) for colour series B−R, R−J, J−G, G−B, W−R, W−RJ, W−J, W−JG, W−G, W−GB, W−B, W−BR, W−R, W−N, N−W and 14 CIE-test colours (left)

01

02

03

04

05

06

07

08

09

10

11

12

13

14

A B C D E F G H I J K L M N O P Q OLV*: 0->1; X: 0->0.5
olv*: 1->0; x: 1->0.5

O: 100, row O0v*

Y: 110, row 1L0*

L: 010, row O10*

V: 001, row 0lV*

O: 100, row 1lv*

(1,0.5,0), row 1xy*

Y: 110, row 11v*

(0.5,1,0), row x1y*

L: 010, row o1v*

(0,0.5,0.5), row oxx*

V: 001, row 0l1*

(0.5,1,0.5), row xlx*

W: 111, row OLV*

N: 0, row w*

R’

J’

G’

B’

R’

RJ’

J’

JG’

G’

GB’

B’

BR’

W

N
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O

Y

Y

O

M

L

C

V

V C

L M

O Y

Y O

M L

C V

-8
-6

-8
-6

-8 -8

Test chart LE85: Elementary colours RJGB’ (prime)
Hue circle and white − chromatic, CIE−test colours

input,ORS18: olv* setrgbcolor
output,ORS18: no change compared to input

www.ps.bam.de/LE85/10L/L85E00NP.PS/.PDF; start output
N: No Output Linearization (OL) data in File (F), Startup (S) or Device (D)

See for sim
ilar files: http://w

w
w

.ps.bam
.de/L

E
85/L

E
85.H

T
M

Inform
ation and O

rder: http://w
w

w
.ps.bam

.de
V

ersion 2.0, io=
1,1

B
A

M
 registration: 20030101-L

E
85/10L

/L
85E

00N
P.PS/.PD

F
B

A
M

 m
aterial: code=

rha4ta
 application for m

easurem
ent of m

onitor (Y
r=

2.5) and printer output
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Equally spaced CIE  coordinatesof displays, four display reflections

Picture C3: 16 visual equidistant L*-grey steps; PS operator: w* setgray

L*/Yintended

(absolute)

No. and
Hex code

w*=l*
CIELAB, r

(relative)
w*intended

Yt / Ytmax
0.0
0.0

0.067
0.008

0.133
0.017

0.2
0.031

0.267
0.051

0.333
0.079

0.4
0.115

0.467
0.16

0.533
0.216

0.6
0.284

0.667
0.365

0.733
0.459

0.8
0.569

0.867
0.695

0.933
0.838

1.0
1.0

0.0/0.0 6.4/0.7 12.7/1.5 19.1/2.8 25.4/4.6 31.8/7.0 38.2/10.2 44.5/14.2 50.9/19.2 57.2/25.2 63.6/32.3 70.0/40.7 76.3/50.4 82.7/61.6 89.0/74.3 95.4/88.6

00;F 01;E 02;D 03;C 04;B 05;A 06;9 07;8 08;7 09;6 10;5 11;4 12;3 13;2 14;1 15;0
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ISO 9241-test chart for four different contrast ranges
Ergonomics − Visual Displays − Field Assessment Methods

input: w* setgray
output: no change compared to input

www.ps.bam.de/CE68/10L/L68E00FP.PS/.PDF; linearized output
F: Output Linearization (OL) data CE68/10L/L68E00FP.DAT in File (F)

See for sim
ilar files: http://w

w
w

.ps.bam
.de/C

E
68/

T
echnical inform

ation: http://w
w

w
.ps.bam

.de/9241
V

ersion 2.0, io=
1,1, C

IE
X

Y
Z

, 1.0 exp

B
A

M
 registration: 20040101-C

E
68/10L

/L
68E

00FP.PS/.PD
F

B
A

M
 m

aterial: code=
rha4ta

 A
pplication for achrom

atic display output w
ith C

IE
L

A
B

 contrast range 

Y
w

:Y
n =

 88.6 : 0.0

L
*w

:L
*n =

 95.4 : 0.0 

 
Picture C3: 16 visual equidistant L*-grey steps; PS operator: w* setgray

L*/Yintended

(absolute)

No. and
Hex code

w*=l*
CIELAB, r

(relative)
w*input,eq

Yt / Ytmax
0.0
0.0

0.089
0.011

0.178
0.027

0.254
0.048

0.323
0.075

0.388
0.109

0.452
0.15

0.514
0.2

0.576
0.26

0.637
0.329

0.698
0.409

0.759
0.501

0.819
0.605

0.879
0.723

0.94
0.854

1.0
1.0

11.0/1.3 16.6/2.2 22.2/3.6 27.9/5.4 33.5/7.8 39.1/10.7 44.8/14.4 50.4/18.7 56.0/23.9 61.6/30.0 67.3/37.0 72.9/45.0 78.5/54.1 84.2/64.4 89.8/75.8 95.4/88.6

00;F 01;E 02;D 03;C 04;B 05;A 06;9 07;8 08;7 09;6 10;5 11;4 12;3 13;2 14;1 15;0

 

  

 

 

 

  

  

  

 

 

 

Y
w

:Y
n =

 88.6 : 1.3

L
*w

:L
*n =

 95.4 : 11.0

 

  

 
Picture C3: 16 visual equidistant L*-grey steps; PS operator: w* setgray

L*/Yintended

(absolute)

No. and
Hex code

w*=l*
CIELAB, r

(relative)
w*input,eq

Yt / Ytmax
0.0
0.0

0.154
0.021

0.253
0.047

0.332
0.078

0.4
0.115

0.462
0.157

0.521
0.206

0.577
0.261

0.633
0.324

0.687
0.394

0.741
0.472

0.794
0.559

0.845
0.655

0.897
0.76

0.948
0.875

1.0
1.0

26.8/5.0 31.4/6.8 36.0/9.0 40.6/11.6 45.1/14.6 49.7/18.2 54.3/22.2 58.8/26.9 63.4/32.1 68.0/38.0 72.6/44.5 77.1/51.7 81.7/59.7 86.3/68.5 90.8/78.1 95.4/88.6

00;F 01;E 02;D 03;C 04;B 05;A 06;9 07;8 08;7 09;6 10;5 11;4 12;3 13;2 14;1 15;0

 

 

 

 

  

  

  

 

 

 

Y
w

:Y
n =

 88.6 : 5.0

L
*w

:L
*n =

 95.4 : 26.8

 

  

  

 
Picture C3: 16 visual equidistant L*-grey steps; PS operator: w* setgray

L*/Yintended

(absolute)

No. and
Hex code

w*=l*
CIELAB, r

(relative)
w*input,eq

Yt / Ytmax
0.0
0.0

0.226
0.039

0.338
0.082

0.419
0.128

0.487
0.177

0.547
0.231

0.603
0.288

0.654
0.349

0.702
0.415

0.748
0.484

0.793
0.558

0.836
0.637

0.878
0.72

0.92
0.809

0.959
0.902

1.0
1.0

52.0/20.2 54.9/22.8 57.8/25.8 60.7/28.9 63.6/32.3 66.5/36.0 69.4/39.9 72.3/44.1 75.2/48.5 78.1/53.3 80.9/58.4 83.8/63.8 86.7/69.5 89.6/75.5 92.5/81.9 95.4/88.6

00;F 01;E 02;D 03;C 04;B 05;A 06;9 07;8 08;7 09;6 10;5 11;4 12;3 13;2 14;1 15;0

 

 

  

  

  

 

 

 

Y
w

:Y
n =

 88.6 : 20.2

L
*w

:L
*n =

 95.4 : 52.0
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Reproduction properties of the Achromatic Test Chart Output

Test of 16 visual equidistant L*-grey steps acc. to picture A3
Are the steps on the upper row distinguishable? Yes/No
If No: How many steps can be distinguished? of the given 16 steps: ......... Steps

Test of the Landolt-rings N–W acc. to picture A4
Is the recognition frequency of the Landolt-rings > 50% (5 of 8 at least)?

background – ring
0 – 1 Yes/No
7 – 8 Yes/No
E – F Yes/No
2 – 0 Yes/No
8 – 6 Yes/No
F – D Yes/No

Test of the line screen under 45˚ acc. to picture A5
Can equally spaced lines be seen?
Visual testing: for radial diameter from 15 to 60 lpi Yes/No

Test with a magnifying glass (e.g. 6x): - from 15 lpi: to .......... lpi
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ISO/IEC-test chart no. 1, no display reflection (Yr=0)

 

 
Picture C1: Radial gratings (Siemens-stars) N-W, W-N, N-Z and W-Z; PS operator: w* setgray

Radial grating (Siemens-star) N-Z

10 20 30

Radial grating (Siemens-star) N-W

10 20 30

Radial grating (Siemens-star) W-N

10 20 30

Radial grating (Siemens-star) W-Z

10 20 30

 

 
Picture C2: 5 visual equidistant L*-grey steps + N0 + W1; PS operator: w* setgray

L*/Yintended

(absolute)

w*=l*
CIELAB, r

(relative)

No. and
Hex code

w*intended
Yt / Ytmax

0.0
0.0

0.248
0.046

0.498
0.187

0.749
0.485

1.0
1.0

0.0/0.0 23.9/4.1 47.7/16.6 71.6/43.0 95.4/88.6

00;4 01;3 02;2 03:1 04;0

N0(min.) W1(max.)

N0(min.) W1(max.)

 

 
Picture C3: 16 visual equidistant L*-grey steps; PS operator: w* setgray

L*/Yintended

(absolute)

No. and
Hex code

w*=l*
CIELAB, r

(relative)
w*intended

Yt / Ytmax
0.0
0.0

0.067
0.008

0.133
0.017

0.2
0.031

0.267
0.051

0.333
0.079

0.4
0.115

0.467
0.16

0.533
0.216

0.6
0.284

0.667
0.365

0.733
0.459

0.8
0.569

0.867
0.695

0.933
0.838

1.0
1.0

0.0/0.0 6.4/0.7 12.7/1.5 19.1/2.8 25.4/4.6 31.8/7.0 38.2/10.2 44.5/14.2 50.9/19.2 57.2/25.2 63.6/32.3 70.0/40.7 76.3/50.4 82.7/61.6 89.0/74.3 95.4/88.6

00;F 01;E 02;D 03;C 04;B 05;A 06;9 07;8 08;7 09;6 10;5 11;4 12;3 13;2 14;1 15;0

 

 

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

background step
Hex code

Landolt-rings W-N

ring step
Hex code

code: background-ring

F

8

2

E

7

0

D

6

0

F

8

1

F-D

8-6

2-0

E-F

7-8

0-1

 

 
Picture C5: Line raster under 45° (or 135°); PS operator: w* setgray

line raster diameter in lpi
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

120 128 136 144 152 160 168 176 184 192 200 208 216 224 232 240

(+1)
  15

  30

(+2)
  30

  60

(+4)
  60

120

(+8)
120

240

 

 
Picture C6: Line raster under 90° (or 0°); PS operator: w* setgray

line raster diameter in lpi
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

120 128 136 144 152 160 168 176 184 192 200 208 216 224 232 240

(+1)
  15

  30

(+2)
  30

  60

(+4)
  60

120

(+8)
120

240
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Y O
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C V

-8
-6

-8
-6

-8
-6

-8
-6

ISO 9241-test chart for contrast range Yw:Yn = 88.6 : 0.0
Ergonomics − Visual Displays − Field Assessment Methods

input: w* setgray
output: no change compared to input

www.ps.bam.de/CE65/10L/L65E00FP.PS/.PDF; linearized output
F: Output Linearization (OL) data CE65/10L/L65E00FP.DAT in File (F)

See for sim
ilar files: http://w

w
w

.ps.bam
.de/C

E
65/

T
echnical inform

ation: http://w
w

w
.ps.bam

.de/9241
V

ersion 2.0, io=
1,1, C

IE
X

Y
Z

, 1.0 exp

B
A

M
 registration: 20040101-C

E
65/10L

/L
65E

00FP.PS/.PD
F

B
A

M
 m

aterial: code=
rha4ta

 A
pplication for achrom

atic display output w
ith C

IE
L

A
B

 contrast range L
*w

:L
*n =

 95.4 : 0.0
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ISO/IEC-test chart no. 1, display reflection (Yr=20)

 

 
Picture C1: Radial gratings (Siemens-stars) N-W, W-N, N-Z and W-Z; PS operator: w* setgray

Radial grating (Siemens-star) N-Z

10 20 30

Radial grating (Siemens-star) N-W

10 20 30

Radial grating (Siemens-star) W-N

10 20 30

Radial grating (Siemens-star) W-Z

10 20 30

 

 
Picture C2: 5 visual equidistant L*-grey steps + N0 + W1; PS operator: w* setgray

L*/Yintended

(absolute)

w*=l*
CIELAB, r

(relative)

No. and
Hex code

w*input,eq
Yt / Ytmax

0.0
0.0

0.472
0.165

0.678
0.381

0.847
0.657

1.0
1.0

52.0/20.2 62.9/31.4 73.7/46.3 84.6/65.2 95.4/88.6

00;4 01;3 02;2 03:1 04;0

N0(min.) W1(max.)

N0(min.) W1(max.)

 

 
Picture C3: 16 visual equidistant L*-grey steps; PS operator: w* setgray

L*/Yintended

(absolute)

No. and
Hex code

w*=l*
CIELAB, r

(relative)
w*input,eq

Yt / Ytmax
0.0
0.0

0.226
0.039

0.338
0.082

0.419
0.128

0.487
0.177

0.547
0.231

0.603
0.288

0.654
0.349

0.702
0.415

0.748
0.484

0.793
0.558

0.836
0.637

0.878
0.72

0.92
0.809

0.959
0.902

1.0
1.0

52.0/20.2 54.9/22.8 57.8/25.8 60.7/28.9 63.6/32.3 66.5/36.0 69.4/39.9 72.3/44.1 75.2/48.5 78.1/53.3 80.9/58.4 83.8/63.8 86.7/69.5 89.6/75.5 92.5/81.9 95.4/88.6

00;F 01;E 02;D 03;C 04;B 05;A 06;9 07;8 08;7 09;6 10;5 11;4 12;3 13;2 14;1 15;0

 

 

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

background step
Hex code

Landolt-rings W-N

ring step
Hex code

code: background-ring

F

8

2

E

7

0

D

6

0

F

8

1

F-D

8-6

2-0

E-F

7-8

0-1

 

 
Picture C5: Line raster under 45° (or 135°); PS operator: w* setgray

line raster diameter in lpi
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

120 128 136 144 152 160 168 176 184 192 200 208 216 224 232 240

(+1)
  15

  30

(+2)
  30

  60

(+4)
  60

120

(+8)
120

240

 

 
Picture C6: Line raster under 90° (or 0°); PS operator: w* setgray

line raster diameter in lpi
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

120 128 136 144 152 160 168 176 184 192 200 208 216 224 232 240

(+1)
  15

  30

(+2)
  30

  60

(+4)
  60

120

(+8)
120

240
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ISO 9241-test chart for contrast range Yw:Yn = 88.6 : 20.2
Ergonomics − Visual Displays − Field Assessment Methods

input: w* setgray
output: no change compared to input

www.ps.bam.de/CE65/10L/L65E60FP.PS/.PDF; linearized output
F: Output Linearization (OL) data CE65/10L/L65E60FP.DAT in File (F)

See for sim
ilar files: http://w

w
w

.ps.bam
.de/C

E
65/

T
echnical inform

ation: http://w
w

w
.ps.bam

.de/9241
V

ersion 2.0, io=
1,1, C

IE
X

Y
Z

, 1.0 exp

B
A

M
 registration: 20040101-C

E
65/10L

/L
65E

60FP.PS/.PD
F

B
A

M
 m

aterial: code=
rha4ta

 A
pplication for achrom

atic display output w
ith C

IE
L

A
B

 contrast range L
*w

:L
*n =

 95.4 : 52.0
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Chromatic ISO/IEC-Test Chart

  

 
Picture B1: Flower motif, 14 CIE-test colours and 2 + 16 grey steps (sf); PS operators settransfer, 3 colorimage

image pixel:   192 x   128
  384 x   256
  768 x   512
1536 x 1024
3072 x 2048

 

 
Picture B2: Radial gratings W-C, W-M, W-Y, W-N, and W-Z; PS operator cmy0* / 000n* setcmykcolor

Radial grating W−C

10 20

Radial grating W−M

10 20

Radial grating W−Y

10 20

Radial grating W−N

10 20

Radial grating W−Z

10 20

 

 
Picture B3: 14 CIE-test colours and 2 + 16 grey steps; Use of PS operator cmy0* / 000n* setcmykcolor

 1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16

 

 

 
Picture B4: 16 equidistant steps W-C, W-M, W-Y and W-N; PS operator cmy0* / 000n* setcmykcolor

C

M

Y

N

0 1 2 3 4 5 6 7 8 9 A B C D E F  

 
Picture B5: Script and Landolt-rings N, M, C and Y; Use of PS operator cmy0* / 000n* setcmykcolor

+-:.
xyz;
tuvw
pqrs
lmno
hijk
defg
!abc
10 N C M Y

lmno
hijk
defg
!abc
+-:.
xyz;
tuvw
pqrs
  8 N C M Y

pqrs
lmno
hijk
+-:.
xyz;
tuvw
defg
!abc
  6 N C M Y

tuvw
pqrs
lmno
hijk
+-:.
!abc
xyz;
defg
  4 N C M Y

 

 
Picture B6: Landolt-rings W-C and W-M; Use of PS operator cmy0* / 000n* setcmykcolor

F-D

8-6

2-0

E-F

7-8

0-1

Landolt-rings W-C Code

F-D

8-6

2-0

E-F

7-8

0-1

Landolt-rings W-M Code  

 
Picture B7: Landolt-rings W-Y and W-N; Use of PS operator cmy0* / 000n* setcmykcolor

F-B

9-5

4-0

D-F

6-8

0-2

Landolt-rings W-Y Code

F-D

8-6

2-0

E-F

7-8

0-1

Landolt-rings W-N Code
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Fig. B1 to B7 of ISO/IEC-test chart 2; ISO/IEC 15775 and
 DIS ISO/IEC 19839-X; 

input: different, see figure text
output: different, see figure text

www.ps.bam.de/DE96/10L/L96E02NP.PS/.PDF; start output and no OL
N: No Output Linearization (OL) data in File (F), Startup (S) or Device (D)

Inform
ation and O

rder: http://w
w

w
.ps.bam

.de
Im

age file version 1.9, 20020101-D
E

96

B
A

M
 registration: 20020101-D

E
96/10L

/L
96E

02N
P.PS/.PD

F
B

A
M

 m
aterial: code=

rha4ta
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16 step colour series defined in cmyn* and olv* ( no MTL code used)

  

  

  

 
 16 equidistant CIELAB steps in cmy0*(ORS18) for colour series B−R, R−J, J−G, G−B, W−R, W−RJ, W−J, W−JG, W−G, W−GB, W−B, W−BR, W−R, W−N, N−W and 14 CIE-test colours (left)

01
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03

04

05
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08

09
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11

12

13

14

A B C D E F G H I J K L M N O P Q used coordinate
surround center
c1Y0*

0M10*

C010*

1My0*

0MY0*

0XY0*

00Y0*

X0Y0*

C0Y0*

CXX0*

CM00*

XMX*

cmy0*

000N*

O0v*

1l0*

O10*

0lV*

1lv*

1xy*

11v*

x1y*

o1v*

oxx*

ol1*

xlx*

OLV*

w*

R

J

G

B

R

RJ

J

JG

G

GB

B

BR

W

N
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C V

-8
-6

-8
-6

-8 -8

Test chart LE98: Elementary colours RJGB (professionel)
Hue circle and white − chromatic, CIE−test colours

input,ORS18: cmy0*/olv* set(cmyk/rgb)color
output,ORS18: no change compared to input

www.ps.bam.de/LE98/10L/L98E00NP.PS/.PDF; start output
N: No Output Linearization (OL) data in File (F), Startup (S) or Device (D)
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16 step colour series defined in cmyn* and olv* using the MTL code)

  

  

  

 
 16 equidistant CIELAB steps in cmy0*(ORS18) for colour series B−R, R−J, J−G, G−B, W−R, W−RJ, W−J, W−JG, W−G, W−GB, W−B, W−BR, W−R, W−N, N−W and 14 CIE-test colours (left)
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surround center
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Test chart LE98: Elementary colours RJGB (professionel)input,ORS18: cmy0*/olv* set(cmyk/rgb)color

www.ps.bam.de/LE98/10L/L98E00FP.PS/.PDF; linearized output
F: Output Linearization (OL) data LE98/10L/L98E00FP.DAT in File (F)
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16 step colour series defined in cmyn* and LAB* using the MTL code)c

  

  

  

 
 16 equidistant CIELAB steps in cmy0*(ORS18) for colour series B−R, R−J, J−G, G−B, W−R, W−RJ, W−J, W−JG, W−G, W−GB, W−B, W−BR, W−R, W−N, N−W and 14 CIE-test colours (left)
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Test chart LE99: Elementary colours RJGB (professionel)
Hue circle and white − chromatic, CIE−test colours

input,ORS18: cmy0* setcmyk.../LAB* setcolor
output,ORS18: cmy0* / 000n* setcmykcolor

www.ps.bam.de/LE99/10L/L99E00FP.PS/.PDF; linearized output
F: Output Linearization (OL) data LE99/10L/L99E00FP.DAT in File (F)

See for sim
ilar files: http://w

w
w

.ps.bam
.de/L

E
99/L

E
99.H

T
M

Inform
ation and O

rder: http://w
w

w
.ps.bam

.de
V

ersion 2.0, io=
0&

5,0; iO
R

S; oO
R

S, C
IE

L
A

B

B
A

M
 registration: 20030101-L

E
99/10L

/L
99E

00FP.PS/.PD
F

B
A

M
 m

aterial: code=
rha4ta

 application for m
easurem

ent of m
onitor (Y

r=
2.5) and printer output



 International Symposium Office Equipment, 2004, Nov. 11, Seoul 

Alternative colorimetric colour coordinates of elementary hue colous

/L
E

90/  Form
: 1/3,

Serie: 1/1,
Page: 1

Page: count: 1

 

  

  

 
    Elementary and intermediate colours (8 colours) and grey; Device independent colour coordinates LAB* as input; all 8 defined in LAB*

J50G R50J

  G   R

G50B B50R

J50G

G50J

  J

  B

R50J

B50R

System: ORS18

Inform. Techn. (IT) relative: 
olv* 0.176 0.998 0.023
cmy* 0.824 0.002 0.977
CIELAB absolute: 
LAB* 57.92 −53.48 45.05
LCH* 57.92 68.31 141.18
CIELAB relative:
tab* 0.51 −0.759 0.612
tch* 0.51 0.976 0.392
nwl* 0.002 0.023 0.516
Natural Colour (NC) relative:
trj* 0.51 −0.799 0.558
tce* 0.51 0.976 0.403
nce* 0.002 0.976 j61g

Inform. Techn. (IT) relative: 
olv* 1.0 0.95 0.044
cmy* 0.0 0.05 0.956
CIELAB absolute: 
LAB* 88.46 −6.86 89.9
LCH* 88.46 85.82 94.02
CIELAB relative:
tab* 0.522 −0.066 0.953
tch* 0.522 0.956 0.261
nwl* 0.0 0.044 0.91
Natural Colour (NC) relative:
trj* 0.522 0.009 0.956
tce* 0.522 0.956 0.248
nce* 0.0 0.956 r99j

Inform. Techn. (IT) relative: 
olv* 0.999 0.367 0.027
cmy* 0.001 0.633 0.973
CIELAB absolute: 
LAB* 63.6 37.46 65.74
LCH* 63.6 73.6 59.06
CIELAB relative:
tab* 0.513 0.5 0.834
tch* 0.513 0.972 0.164
nwl* 0.001 0.027 0.589
Natural Colour (NC) relative:
trj* 0.513 0.746 0.624
tce* 0.513 0.972 0.111
nce* 0.001 0.972 r44j

Inform. Techn. (IT) relative: 
olv* −0.007 1.004 0.351
cmy* 1.008 −0.003 0.649
CIELAB absolute: 
LAB* 53.45 −52.1 8.56
LCH* 53.45 52.35 172.72
CIELAB relative:
tab* 0.498 −1.003 0.128
tch* 0.498 1.012 0.48
nwl* −0.003 −0.007 0.458
Natural Colour (NC) relative:
trj* 0.498 −1.011 −0.024
tce* 0.498 1.012 0.504
nce* −0.003 1.012 g01b

Inform. Techn. (IT) relative: 
olv* 0.998 0.001 0.199
cmy* 0.002 0.999 0.801
CIELAB absolute: 
LAB* 47.97 67.11 40.28
LCH* 47.97 77.55 29.96
CIELAB relative:
tab* 0.5 0.864 0.498
tch* 0.5 0.998 0.083
nwl* 0.002 0.001 0.387
Natural Colour (NC) relative:
trj* 0.5 0.997 −0.013
tce* 0.5 0.998 0.998
nce* 0.002 0.998 b99r

Inform. Techn. (IT) relative: 
olv* −0.008 1.004 0.807
cmy* 1.009 −0.003 0.193
CIELAB absolute: 
LAB* 56.95 −37.38 −27.67
LCH* 56.95 47.65 218.78
CIELAB relative:
tab* 0.498 −0.789 −0.633
tch* 0.498 1.013 0.608
nwl* −0.003 −0.008 0.503
Natural Colour (NC) relative:
trj* 0.498 −0.816 −0.598
tce* 0.498 1.013 0.601
nce* −0.003 1.013 g40b

Inform. Techn. (IT) relative: 
olv* −0.005 0.249 1.008
cmy* 1.006 0.751 −0.007
CIELAB absolute: 
LAB* 33.75 16.1 −44.55
LCH* 33.75 47.87 289.4
CIELAB relative:
tab* 0.501 0.337 −0.955
tch* 0.501 1.013 0.804
nwl* −0.007 −0.005 0.203
Natural Colour (NC) relative:
trj* 0.501 −0.004 −1.012
tce* 0.501 1.013 0.749
nce* −0.007 1.013 g99b

Inform. Techn. (IT) relative: 
olv* 0.292 0.002 1.007
cmy* 0.708 0.998 −0.006
CIELAB absolute: 
LAB* 32.42 44.3 −33.63
LCH* 32.42 55.76 322.24
CIELAB relative:
tab* 0.504 0.794 −0.614
tch* 0.504 1.005 0.895
nwl* −0.006 0.002 0.186
Natural Colour (NC) relative:
trj* 0.504 0.485 −0.879
tce* 0.504 1.005 0.83
nce* −0.006 1.005 b32r
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Elementary and intermediate colours (8 colours) and grey
BAM-test chart no. LE90; Reference: Miescher colours RJGB input: olv* setrgbcolor

output: no change compared to input

www.ps.bam.de/LE90/10L/L90E00NP.PS/.PDF; start output
N: No Output Linearization (OL) data in File (F), Startup (S) or Device (D)

See for sim
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Summary
• The Standards ISO/IEC 15775, ISO/IEC TR 19797 and DTR 24705
  define ISO/IEC-test charts and eight basic colours in CIELAB

• The 8 basic colours form a douple cone with a hexagon as basis.
  A colour is transferrred between input and output via the double
  cone: Natural Colour Connection Space (NCCS, circular basis)
  Advantage: Allows maximum detail recognition for any output

•  The NCCS is used for the display output of 8 different display
   reflections at work places, for example data projectors.

•  The NCCS is used for output of device independent elementary
   colours RJGB and for a link between IT and colour order systems

•  The NCCS has been used  for Device Link Colour Management
   (DLCM) which maintains the hue, the relative chroma and the
   relative CIELAB differences (maximum recognition of the output).
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