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Contrast stepsC,; (i=1 to 8) CIE tristimulues valuesY,, and Y, according to ISO 9241-308 Contrast stepsC,; (i=1 to 8) CIE tristimulues valuesY,;, and Y, according to ISO 9241-308

[Contrast stepsC,, (i=1 to 8) CIE tristimulues valuesY,, and Y,, according to 1ISO 9241-308|  [Contrast stepsCy, (i=1 to 8) CIE tristimulues valuesY,, and Y, according to 1SO 9241-308

Contrast  [CIE tristimu- [CIE tristimu- |Display (E) |Display (E) |application and Contrast  [CIE tristimu- |CIE tristimu- |Paper (S) Display (P) |application and (Sl
stepC,;  [lus values; [lus values; [illumi- lumi- colour mode stepCy;  |lus values; |[lus values; |lumi- lumi- icolour mode =3 %
and Y- Ratio Range nancé; nancé; at work place; andY-  [Ratio Range nancé; nance?; lat work place; 8 3
ratio Yt Yy Yy Yo Ratio Ratio illuminance ratio Yt Yy Yy - Yoo Ratio Ratio illuminance =X+
(i=1..8) |of White W [lux] [cd/m?] on display 500 lux (i=1..8) |of White W [cd/m?] [cd/m?] lon display 500 lux g‘ =
land Black N E,c Eve |Lweilye  |or 250/125/62 lux land Black N Lysilys  |Lwpilwe  |OF 250/125/62 lux =8

S

Cyg 288:1 188,9:0,31 (0,00 ... <0,46 445 : 1,55 142:0,50  [display, only 062 lux Cy 288:1 /88,9:0,31 (0,00 ... <0,46|142 : 142/288/142*36 : O18display, only 062 lux o o
C,; 144:1 88,9:0,62 (0,46 ...<0,93(445: 3,1 142 : 1,00 display, only 125 lux C,; 144:1 [88,9:0,62 (0,46 ... <0,93 142 : 142/144{142*36 : 034display, only 125 lux SI_JB
Cye 72:1/88,9:125 [0,93...<1,87|445:6,2 142 : 2,00 display, only 250 lux Cye 72:1(88,9:1,25 [0,93...<1,87|142:142/72 |142*36 :07{display, only 250 lux 3 a
Cys 36:1/88,9:250 [1,87..<3,75|445:124 |142:4,00 [display & surface Cys 36:1(88,9:250 [1,87...<3,75|142:142/36 |142*36 : 14Misplay & surface [ =]
C,, 18:188,9:500 [3,75..<7,50(445:24,8 142 : 8,00 display & surface C,, 181 [88,9:500 |3,75...<7,50(142:142/18 (142*18 :1l4Hisplay & surface %8
Cy; 9:188,9:10,0 [7,50...<15,0/445:49,6 142:16,0 [display & surface Cy; 9:1088,9:10,0 [7,50...<15,0|142:142/09 |142*09 : 14%isplay & surface o
C,, 45:1/88,9:20,0 [15,0..<30,0{445:99,2 [142:32,0 [display & surface C,, 45:1/88,9:20,0 [15,0...<30,0|142:142/4,5|142*4,5 : 14%isplay & surface [oXg}
C,,22: [889:400 [30,0..<600[445:198  [142:64,0 [display & surface C,,2,2:1” [88,9:40,0 30,0 ... <60,0(142 : 142/2,24142*2,25 : 14display & surface g%
1) The example shows data for emissive displays (E). The standard contrast step (bold) Wiffa= 4 cdin? may be reached. 1) The example shows data for data projectors (P). The standard contrast step (bold) will,=142+36 ¢/ is hard to reach. %L
2) Measurement of 445 (= 500°0,889) lux corresponds to the viewing lumihgabe2 cdlird for an emmissive display (E). 12) 500 1ux corresponds to the viewing luminaiige142 caif for the standard offset paper (S) with the tristimulues V(38,9 ST
2) For the contrast, =36:1 the viewing luminances of both the black paper and the black on the screen are equal. 3 Forthe conirast, =2:1 th viewing luminances of both the black n the projecton and the white sandard ofset paper arefequalgy: ()
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 pepmhatul ) < O
R s om o P chanes oo bt and ol 5 oS Wiorcxample  roy e oth s GIE oumalo s 22 (253595 o 0 ot sapemarsconsnt | © &2
For all black surfaces it is vl >=2,5. Therefore high contrast steps are only possible at the displays by reduced reflectiqn. |  Then the luminance ratio of all colours at the screen and the paper has reduced to 9:1. This reduces visual fatique. So
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Contrast  [CIE tristimu- [CIE tristimu- [Paper (S) Display (E) |application and Contrast  |CIE tristimu- [CIE tristimu- [Display (P) |[Display (P) |application and
stepC,, |lusvalues; |lus values; [lumi- lumi- colour mode stepC,, |lus values; [lus values; [illumi- lumi- colour mode
andY-  [Ratio Range nance; nance”; at work place; andY-  |Ratio Range nance; nancé; lat work place; N
ratio Yt Yy Yhg - Yo Ratio Ratio illuminance ratio Y : Yy Yo - Yz Ratio Ratio illuminance
(i=1..8) [of White W [cd/m?] [cd/m?] on display 500 lux (i=1..8) |of White W [lux] [cd/m?] lon display 125 lux
land Black N Lws: Lns Lwe * Lne or 250/125/62 lux land Black N Ewe : Enp Lwe ° Lnp jor 62/31/15 lux

C,, 288:1 [88,9:0,31 (0,00 ... <0,46 (142 : 0,50 142 : 0,50 display, only 062 lux C,s 288:1 [88,9:0,31 .. <0,46 |125*36 :01$36*36 :4,5 |display, only 15 lux
C,, 144:1 |88,9:0,62 (0,46 ... <0,93142:1,00 142 :1,00 display, only 125 lux C,; 144:1 [88,9: 0,62 ..<0,93(125*36 :03J36*36 :09 [display, only 31 lux —
Cy 72:1088,9:125 [0,93..<1,87|142:2,00 [142:2,00 [display, only 250 lux Cye 72:1(88,9:1,25 <1,87|125*36 :06#36*36 :18 [display, only 62 lux c
Cyy 3611 <3,75|142: 4,00 142 : 4,00 display & surface C,s 36:1(88,9:2,50 <3,75(125*36 :12$36*36 :36 [display & surface @
Cy, 181 <7,50142 : 8,00 142 :8,00 display & surface C,, 18:188,9:5,00 <7,50|125*18 :12§36*18 :36 [display & surface g
Cy; 9:1088,9:10,0 [7,50..<15,0|1142:16,0 |142:16,0 [display & surface C,; 9:188,9:10,0 <15,0{125*09 :12%36*09 :36 |display & surface I8
C,, 45:1889:20,0 [15,0...<30,0(142:32,0 142 : 32,0 display & surface C,, 4,51 (88,9:200 ...<30,0(125*4,5 :12%36*4,5 :36 [display & surface g
Cy, 2,2:1” 188,9:40,0 (30,0 ... <60,0 (142 : 64,0 142:64,0 [display & surface Cy, 2,2:1” 88,9: 40,0 .. <60,0125%2,25 : 12436*2,25 : 36 |display & surface =
1) The example shows data for emissive displays (E). The standard contrast step (bold) W= 4 cal may be reached. T} The example shows data for data prajectors (F). The standard contrast step (b0ld) wil,=36+36 Ga/n? i hard to reach ]
2) 500 lux corresponds to the viewing luminahge142 cdif for the standard offset paper (S) with the tristimulues Velye38.9. 2) 125 ux corresponds to the viewing luminaiige36 caid for the standard offset paper (S) with the tristimulues V88,9 e
3) Measurement of 445 (= 500°0,889) lux corresponds to the viewing lumihgrba2 cdirf for an emmissive display (E). 3) For the contrast:, =2:1 the viewing luminances of both the black in the projection and the white standard offset paper arelequal (). (D
1) For the conrast, =36:1 th viewing luminances of boh the black pape and the iackon the screen ae equal Visual faique caused by the adaptaton uminance rato 361 of the black ai the screen and he black at the pepatul 1

Also the viewing luminances of all colours at the screen and the paper are equal, for example for a 16 step grey scale. 1ffor example a grey screen with the CIE tristimulus valye 22,2 (=0,25°88.9) is used the contrast Slgpremains constant. =

For all black surfaces it is val,>=2,5. Therefore high contrast steps are only possible at the displays by reduced reflectiqn. | Then the luminance ratio of al colours at the screen and the paper has reduced to 9:1. This reduces visual fatique.
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gréafico PS03; Contrast steps of emittive displays entradaw/rgb/cmyk —> rgh.
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