Weber-Fechnedaw in CIE 230:2019 for threshold colour differences of surface
colours; relations between tristimulus value, luminance, and lightness
TheWeber-Fechnelaw describes the lightneks,y aslogarithmic function ofLy.

The Stevendaw describes the lightnek¥c g ag aspotentialfunction ofL,=Y/90.
L*cieLag = llGLrW1’3—16 = 66L,y 1/3—16, Approximation: L*IEC,SRGB = 100L,—Wl/2’4[1]

TheWeber-Fechnelaw is equivalent to the equatio_y = ¢y Lw [2]
Integrationleads to the logarithmic equatidrr =ty log(Lyw)- [3]
Derivationleads forAL* \y=1 to the linear equatiohy/AL\w=tw=57. [4]

ForadjacentColours in offices the standard contrast rand5i4=90:3,6.
Table 1: CIE tristimulus value Y, luminance L, and lightnessL*

Colour tristimu- [SDR office [relative CIELAB\y |TUBLOG y
(matte paper) [lus values|luminance |luminance |[lightness lightness
Contrast W:N [Y L Lu |Lw [ cELas w L*tusLoG_u
(25:1=90:3,6) [Cd/rﬁ] =L/Ly|=L/Lw :CerWl/3—16 =tylog(L,y)+50
White W 90 142 5 1 96=50+46 100=50+50
(paper) =18*5 =28,2*5 =c(1)}13-16  |=tlog(5)+50
Grey U 18 28,2 1 0,2 |49=50-1 50=50+0
(paper) =c(0,2}3-16 |=tlog(1)+50
Black N 3,6 5,6 0,2 10,04 |22=50-28 0=50-50
(paper) =18/5 28,2/5 =¢(0,04}/3-16 |=tlog(0,2)+50

It is valid: CIELABy: cy=c=116, TUBLOG;: t,=t=50/log(5)=57
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