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Also the viewing luminances of all colours at the screen and the paper are equal, for example for a 16 step grey scale.
A visual fatique based on an adaptation change between paper and display is excluded.
For all black surfaces it is vahg>=2,5. Therefore high contrast steps are only possible at the displays by reduced reflecti
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Visual fatique caused by the adaptation luminance ratio 36:1 of the black at the screen and the black at the papethstell {
If for example a grey screen with the CIE tristimulus vaflue 22,2 (=0,25*88.9) is used the contrast €gpemains constant
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N: aucun linearisation 3D (OL) dans fichier (F) ou PS-startup (S), page 1/1
Contrast stepsC,, (i=1 to 8) CIE tristimulues valuesY,, and Y,, according to 1ISO 9241-308 Contrast stepsC,, (i=1 to 8) CIE tristimulues valuesY,, and Y,, according to 1SO 9241-308
i é Contrast |CIE tristi- absolute Display (E) Display (E) |application and Contrast |CIE tristi- absolute Paper (S) Display (P) |application and Q
o= stepC,; |mulus valuesfGamma illumi- lumi- colour mode stepC,; |mulus valuessGamma lumi- lumi- colour mode g
=
3 % and Y- Ratio Gy (k=0to 7) [nance; nance; at work place; and Y- Ratio G (k=0to 7) [nance; nance; at work place; g
2 n ratio Y - Yy for display (E) [Ratio” Ratio illuminance ratio Y Yy for display (P) |Ratio Ratio illuminance Q
=} = (i=1..8) |of White W |with G,=2,4” |[lux] [cd/m?] on display 500 lux (i=1..8) |of White W |with G,=2,4 |[cd/m?] [cd/m?] on display 500 lux o
a 0. and Black N |G, =2,4-0,1& |E,, : Ey¢ Lwe " Lae or 250/125/62 lux and Black N |G, =2,4-0,1& [L,s : L\s Lwe ‘ Lap or 250/125/62 lux _g
— D
g 17 C,q 288:1 188,9:0,31 |G,,=2,40 445 :1,55 142 :0,50 |[display, only 062 lux C,g 288:1 188,9:0,31 (G, =2,40 142 : 142/288 |142*36 : 01&display, only 062 lux 8
g 0. C,, 144:1 188,9:0,62 |G, =2,22 445 : 3,1 142 :1,00 |display, only 125 lux C,;, 144:1 188,9:0,62 |G, =2,22 142 : 142/144 (142*36 : 03%display, only 125 lux -
o 3 Cy,s 72:11889:1,25 [G,,=2,04 445 : 6,2 142 : 2,00 |display, only 250 lux C,e 72:1188,9:125 |Gy,=2,04 142 :142/72 |(142*36 : 071display, only 250 lux D
% ) Cis 36:1%(88,9 : 2,50 Gp;=1,86 445 : 12,4 142 : 4,00 |display & surface C,; 36:1188,9:250 |G,,=1,86 142 :142/36 (142*36 : 142display & surface g
2 é C,, 18:1188,9:500 [G,,=1,68 445 :24,8 142 :8,00 [display & surface C,, 18:1188,9:500 |G,,=1,68 142 :142/18 |142*18 : 142display & surface %)
50 C, 91188,9:10,0 |G,,=1,50 445 : 49,6 142 : 16,0 |display & surface Cyy 911889:10,0 |G=1,50 142 :142/09 (142*09 : 142display & surface %
_g =y C,, 45:11889:20,0 [Gy,=132 445 : 99,2 142 : 32,0 |display & surface C,, 451 188,9:20,0 |Gyz=1,32 142 : 142/4,5 (142*4,5 : 142display & surface a
o] C,,2,25:1188,9:40,0 [Gy,=1,14 445 : 198 142 : 64,0 |display & surface Cy12,25:13) 88,9:40,0 |G,,=1,14 142 : 142/2,25|142*2,25:142display & surface )
& 1) The example is intended for emissive displays (E). The standard contrast step (balj), with L= 4 cd/n? may be reached. 1) The example is given for data projectors (P). The standard contrast step (bol@) with L,,,=142*36 cd/nt is hard to reach. 8
= 2) The computer operating systépple has used the value 1,8 until 2010. The change to 2,4 (= Windows) is in the wrong dirgctior]2) The computer operating systéipple has used the value 1,8 until 2010. The change to 2,4 (= Windows) is in the wrong dirgction.—
8 3) For the contrast ¢=36:1 the viewing luminances of both the black paper and the black on the screen are equal. 3) For the contrastC, =2:1 the viewing luminances of both the black in the projection and the white standard offset paper arg equﬁr)
-'c - Also the viewing luminances of all colours at the screen and the paper are equal, for example for a 16 step grey scale. Visual fatique caused by the adaptation luminance ratio 36:1 of the black at the screen and the black at the papetstell i
SIJ 'E For all black surfaces it is vahg>=2,5. Therefore high contrast steps are only possible at the displays by reduced reflectipn. If for example a grey screen with the CIE tristimulus vafue 22,2 (=0,25*88.9) is used the contrast sZgpemains constant (g
O © 4) Measurement of 445 (= 500*0,889) lux corresponds to the viewing lumibgrbé2 cd/for an emmissive display (E). Then the luminance ratio of all colours at the screen and the paper has reduced to 9:1. This reduces visual fatique. -
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on Contrast stepsC,, (i=1 to 8) CIE tristimulues valuesY,, and Y, according to 1SO 9241-308 Contrast stepsC,, (i=1 to 8) CIE tristimulues valuesY,, and Y, according to ISO 9241-308 g
@ o1
oT Contrast [CIE tristi- absolute Paper (S) Display (E) |application and Contrast |CIE tristi- absolute Display (P) Display (P) |application and
c Q" stepC,, mulus valuesjGamma lumi- lumi- colour mode stepC,; mulus valuesfGamma illumi- lumi- colour mode
g Ey and Y- Ratio Gp(k=0to 7) |nance; nance; at work place; and Y- Ratio Gpy(k=0to 7) |nance; nance; at work place;
T3 ratio Yw Yy for display (E) [Ratio Ratio illuminance ratio Y Yy for display (P) [Ratio Ratio illuminance
-~
,:g (i=1..8) [of White W |with G,=2,4 |[cd/m?] [cd/m?] on display 500 lux (i=1..8) |of White W |with G,;=2,4 [[lux] [cd/m?] on display 125 lux
8 3 and Black N |G,,=2,4-0,1& [L,,s : Lys Lwe “Lae or 250/125/62 lux and Black N |G,,=2,4-0,1& [E,, : E\p Lop  Lnp or 62/31/15 lux
i_; £|/-|) Cyg 288:1 188,9:0,31 |G,,=2,40 142 :0,50 142 :0,50 |display, only 062 lux C.g 288:1 188,9:0,31 [G,,=2,40 125*36 : 015 [36*36 : 4,5[display, only 15 lux
© g C,, 144:1 188,9:0,62 (G, =2,22 142 :1,00 142 :1,00 |display, only 125 lux C,, 144:1 188,9:0,62 |Gy, =2,22 125*36 : 031 [36*36 : 09 [display, only 31 lux
8 B Cy,e 72:11889:125 [G,,=2,04 142 : 2,00 142 : 2,00 |display, only 250 lux C,e 72:1188,9:125 |Gy,=2,04 125*36 : 062 [36*36 : 18 [display, only 62 lux
L C,, 36:1(88,9:2,50 |G,,=1,86 142 : 4,00 142 : 4,00 |display & surface C,s 36:11889:250 ([G,,=1,86 125*36 : 125 (36*36 : 36 |display & surface
g&{' C,, 18188,9:500 |G,,=1,68 142 : 8,00 142 : 8,00 |display & surface C,, 181 88,9:500 |G,,=1,68 125*18 : 125 (36*18 : 36 |display & surface
A I C,; 9:11889:10,0 [Gz=1,50 142 : 16,0 142 : 16,0 |display & surface C,; 9:1188,9:10,0 |Gyz=1,50 125*09 : 125 (36*09 : 36 |display & surface
2 = C,, 45:1188,9:20,0 [Gy,=1,32 142 : 32,0 142 : 32,0 |display & surface C,, 451 188,9:20,0 |Gy,=1,32 125*4,5: 125 (36*4,5 : 36 |display & surface
g < C,,2,25:1188,9:40,0 [G,,=1,14 142 :64,0 142 :64,0 [display & surface C,,2,25:1”(88,9:40,0 |G,,=1,14 125*2,25:125 |36*2,25 : 36 |display & surface
D 1) The example is intended for emissive displays (E). The standard contrast step (balj), with L= 4 cd/nf may be reached. 1) The example is given for data projectors (P). The standard contrast step (bol@) with L,,,=36*36 cd/nf is hard to reach.
= 2) The computer operating systémpple has used the value 1,8 until 2010. The change to 2,4 (= Windows) is in the wrong dir@ctior]2) The computer operating systépple has used the value 1,8 until 2010. The change to 2,4 (= Windows) is in the wrong dir¢ction.
= 3) For the contrast ¢=36:1 the viewing luminances of both the black paper and the black on the screen are equal. 3) For the contrastC, =2:1 the viewing luminances of both the black in the projection and the white standard offset paper arg equal (!)
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TUB-test graphique SF54; contrast steps of data project@figée w/rgb/cmyk —> w/rgb/cmyk
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Then the luminance ratio of all colours at the screen and the paper has reduced to 9:1. This reduces visual fatique.

sortie: aucun changement
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