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Contrast |CIE tristi- |total measured |room light |grey steps |grey steps LightnessL* clELAB
S . . . . *
step mulus value] viewing projector [ (R) display |without with AL
Cyj and Y| Yy and CIE | display (P) display |illuminance | output output
-ratio lightness |illuminance |illuminance linearisation | linearisation 7 A start and linearized outpuij=0
(i=l oo 8) L*N of Ep+R Ep ER AL*=1 AL*=1 o0 0000O0CO0 ) AL*:6,3;L*N:00
black [lux]® [lux]® [ux]® amount a2 | amount a2 6
Cvg 288:1 0,31/1 |80000+64000Q 143500 500 47 (max) | 94 (max) oL
Cy7 144:1 0,62/6 [40000+3200( 61500 500 44 88 start outputyn=40
Cys 72:1 1,25/11 [20000+1600Q 35500 500 42 84 s O AlL*=variable*N=70
Cys 36:1 25/18 10000+800(d 17500 500 38 77
Cyq 18:150/27 5000+400¢ 8500 500 34 68 s B
Cyz 9:110/38 2500+2004 4000 500 28 57 ~ ®
Cys 4,511 20/52 1250+100( 1750 500 21 43 . c ° linearized outputyYp=40
1) The example is intended for data projectors (P). The standard contrast step (bol@)s = 36:1 is hard to reach. PY ® *— e
2) For the amount of discriminable colour steps use the equanipnsxn3 org = a|3, for examplec,, = 4096 fora, = 16. ! o I Kk " AL _1’0
3) For the contrasEy=2:1 the viewing luminances of both the black in the projection and the white standard offset paper are equal t [} equa dar greys =threshold
Visual fatigue caused by the adaptation luminance ratio 36:1 of the black at the screen and the black at the paperuskall be fed 0 [ I N O [ (S I I O |
If for example a grey screen with the CIE tristimulus valge= 22,2 (=0,25*88.9) is used the contrast s2gp remains constant. T T T .
Then the luminance ratio of all colours at the screen and the paper has reduced to 9:1. This reduces visual fatigue. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Grey differencesn
eeb10-3N eebl1-3N

http\;://farbe.li.tu—berlinL.ddeeblleeblIOnpc.)pdf /.psonly vectYor graphic VG; st“ért output
see separate images of this pager//farbe.li.tu-berlin.de/eebl/eebl.htm

Contrast stepCy; (i=1 to 8),CIE tristimulus value Yy, grey steps according td SO 9241-306%)

U

Contrast stepCy; (i=1 to 8)and absolute and relative Gamma according t6SO 9241-3061)

Contrast |CIE tristi- |CIE tristi- [absolute relative application and

step mulus value; [mulus value; |Gamma Gamma colour mode

Cyj and Y |ratio range Gpi(k=01to 7) |gpk(k=0to 7) |at work place;

-ratio Yw : YN Yni - Yn2  [for display (P) |for display (P) |illuminance

(i=1..8) |White W with Gpg=2,42) |with Gpg=2,42)|on display 500 lux
and Black N Gpk=2,4-0,18k |gpk=Gpk/2,4 |or 250/125/62 lux

Cyg 288:1)88,9:0,31 0,00 ... <0,46Gpg = 2,40 gpo= 1,000 |[display, only 062 lux

Cy7 144:1188,9:0,62 0,46 ... <0,93Gp1= 2,22 gp1=0,925 |[display, only 125 lux

Cyes 72:1188,9:1,25 [0,93...<1,87Gpy=2,04 gp2= 0,850 |[display, only 250 lux

Cys 36:1/88,9:2,50 (1,87 ...<3,79Gp3z=1,86 gp3=0,775 |display and surface

Cyq4 18:1188,9:5,00 |[3,75...<7,50Gps= 1,68 Op4= 0,700 |display and surface

Cyz 9:1/88,9:10,0 [7,50...<15,00Gps= 1,50 gps= 0,625 |display and surface

Cyo 4,5:1/88,9:20,0 [15,0...<30,00Gpg=1,32 gpe= 0,550 |display and surface

Cy12,25:1%88,9 : 40,0 [30,0 ... <60,0Gp7= 1,14 gp7= 0,475 |display and surface

1) The example is intended for data projectors (P) withGpp=2,4. comparel EC 61966-2-1: Gpp=2,4.
2) The computer operating systépplehas used the value 1,8 until 2010. The change tG=2Mindows)is in the wrong direction.

3) For the contrasty=2:1 the viewing luminances of both the black in the projection and the white standard offset paper are e
Visual fatigue caused by the adaptation luminance ratio 36:1 of the black at the screen and the black at the papeuskall be

If for example a grey screen with the CIE tristimulus vafges 22,2 (=0,25*88.9) is used the contrast slgp remains constant.
Then the luminance ratio of all colours at the screen and the paper has reduced to 9:1. This reduces visual fatigue.
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Luminance reflectioh*,

TUB-test chart eebWL* of grey steps without & witﬁbllli'ﬁNearisation; 8 contrast steps 1ISO 9241-
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=2,5% and 40%, sRGB display; Reflection of standard white 88,9%
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