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sensation scaling functions

lightnessL* and tristimulus value Y

adaptation on surround white W
L*y = 100 (Y / 100)2.0

description with CIELAB 1976
L*clELAB = 116 (Y/100)/3.0- 16
urround bl;
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hiness L+ as function of CIE WSUMUIUS value Y.

L* and Y for achromaic colours
YL
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triangle Tightn function of Iog7
esT* and logY for 4 colours W 0g
o<

100D, = I0g(aY /Y, ) relalive IE
coordinates logd, and logY for 4 colow
IECSRGS trstimulus value diff
y 2800w -V

0 Yo

[ECSRGB-liangle lighiness og* as funciion of 109y
coordinates logr* and logY for 4 colours W
v

RGE relative C
aY, )
©

"CIELAB ightness L. istmulus value discrimination v, |

contrast (Y/dY) and sensitivitydY/Y)

(CIELAB lighiness for all colours, L*, =50 for ,<18
L Y- 16 (Y,=18, Y>1)
For the grey discrimination we
dLridy = (66i,) (13) (1Y) >
and for dL*=1 (about 3 thresholds) we can wrie:
p o

o log(dY)=log(3 ,/66) ) + (2/3) log¥/Y,)

therefore in a log-log diagram the slope is (2/3)

for the CIE contrast sensitvty, and for dL* = 1 itis valid
YIdY = (113) (664, (YIY,)

o log(YIdY)= log( (L/3) (66¥,) + (L/3) logtY,)

[CIELAB lightness L+, CIE trstimulus value discrmination |

avand CIE conrast sensitviy (Y/dY)

CIELAB lighiness for all clours, L*,,~100 or =100
L+ =116 tv) - 16 (Y4100, Y>1)

For the grey discrimination we get
ALY = (116K,) (U3) () 2

and for dL*=1 (about 3 thresholds) we can wie:

Y= @Yy >

o log(dY)=log(3Y, 116) + (213) logh)

therefore in a log-log diagram the slope is (2/3).

for the CIE conrast sensiiy, and fordL* = 1 it s valc
Vidy= (13) (116, 79)

o log(vidY)= log( (1/3) (116%,") + (1/3) logt)

TEC: Tghiness ", CIE Tscir

‘mination dY and
T*sros,100% 100 1Y)
SRGE-tiangie ightness orachromatccolours: W

Kt

T 100 100 Y,) (Y=100)
For the ey discrimination we get:
AT 10ddY = (1124 %) ™4%= 0,42 v,y ™
and 0r ATy, 107 (bt 3 hreshokds) we can wre:
av="24 (4
o logld)=logl24) + (L4124 (%)

herefore in alog-og diagram the sope is 1,412

for the CIE contrast sensitviy, and fordT*sacs 1oL
Vg = (v, 42, 8) (v V2

or  log(¥idY)= log(Y,*%92,4) + 112.4 logtrv,)

is an approximation ofL* ciey s

ntrast
T+ ro8.100° 100 /1Y) i an approximation ofL* cigsg
SRGB-iange ghiness forchromatccolours: RGE
T s 100 100 ¥ 2 Y, =22(R), =71(G), =07(@)
Forthe disciminaton e get
AT rce, 10ddY = (U2,4) Y™ W24 0,42 UN,‘Yn
a1 G107, (oot esholds) we can v
dY=2,4 ) 44
o logla)= log(2.4)+ L.424) 000y
nereore i  og-og diagram he siope s 14124
forthe CIE conas;sensiviy,and fo s 105
idY= (42 2,0 (I 24

or__log(vidv)= logt¥, **2.4) + 112.4 log(1vy)

TUB-test chart heaO; Special colorimetric proporties for colour vision and image technology
Comparison CIELAB and IECSRGB coordinates, lightness & triangle lighness, contrast and s
T w v s T
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