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sensation scaling functions

L /AL central-field threshold contrast

Richter, K. (1993), CIE proceedings,
i
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TUB-test chart CEA1L; Colour thresholds and colour spaces

V L o Y M C
http://farbe.li.tu-berlin.de/ CEAL/CEA1LONA.TXT /.PS; only vector graphic VG; start output
N: no 3D-linearization (OL) in file (F) or PS-startup (S)

LightnessL*; for surround mean grey Z (SRGB)

For separated surface colours in the range 0,0R36,20

or the digital range 1/255=0,003R<1,00 it is valid:

L*, =a (RIR) [1] a=100R,=1,00;k=0,42=1/2,4
=b (RIR)¥ [2] b=aR/R,)*=50;R,=0,18

ForR=R,, it is valid: L* 7,=50.

Derivation of equation [2] gives with-k = 0,58:
3(L*2)/BR =c (RRY' X [3] c= (b KIR, =21/18 = 1,17
or for the threshold(L* ;)=1

3R =d (RIRy)L™ [4] d=Ry/(b K =18/21= 0,86

For the surround lightnes 7, = 50with R=Rthe threshold is:

ORz, = 0,86.This threshold isndependenof k.
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LightnessL* jyp for the Just Noticeable Difference (JND)

For adjacent surface colours in the range 0,0836:90

or the digital range 1/255=0,0038<1,00 it is valid:

L* 3np = a (RIR)X [1] a=572R,=1,00;k=0,14=1/7,2
= b (RIRY)¥ [2] b=aR/R,)*=450;R,=0,18

ForR=R,, it is valid: L* jyp,=450.

Derivation of equation [2] gives with-k = 0,86:

3(L* jnp)/OR = ¢ (RRY' X [3] c= (b K/R, =63/18=35
or for the treshold(L* jyp)=1

SR=d (RIR) ™ [4] d=Ry/(bK =18/63 =0,29

ORynpy = 0,29.This threshold isndependenof k.
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LightnessL*; for surround mean grey Z (SRGB)

For separated surface colours in the range\3;86

or the digital range 100/255=0,38<100 it is valid:

L*5 =a (YK [1] a=100),=100;k=0,42=1/2,4
= (Y/Y)K [2] b=alf,/Y,)"=50;Y,=18

ForY=Y, it is valid: L* ,=50.

Derivation of equation [2] gives with-k = 0,58:
B(L*Z)IBY = ¢ (WY )1 [3] c=(OK/Y,=21/18=1,17
or for the treshol&(L* 7)=1

8Y =d (YY) [4] d=Y,/(b k) = 18/21 = 0,86

For the surround lightne$s 7, = 50 with Y=Y, the threshold is:

dYz, = 0,86.This threshold isndependentf k.
CEA11-3N

log [(YIAY) 1 (Y,/AY,)] relative CIELAB-tristi—
log(C;) C./C,=(Y/AY)/(Y,/AY,) mulus value contrast

L*cieuag = 116 /Y Y* - 16

relative CIELAB-tristimulus value contrast
log[(Y/AY)/(Y/AY,)] = log(Y/Y,)
L*,=50, Y,=18, dY,=0,83

1/3

L*,=50, Y,=18, d¥,=0,83 Y,/dY =21
log[(Y/dY)(Y,/dY,)]=0, m,=0,33
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relative IECSRGBJIND-

log [(Y/AY) I (Y/AY,)]
109(C;) C,/C,u=(Y/AY)/(YUIAYL,)NSHm“""s value contrast

17,2
L*|ecsreBaND = 572 {/Yy)

relative IECSRGBJIND-tristimulus value contrast
17,2
log[(Y/AY)/I(Yy/AYy)] = log(Y/Yy)
L* =449 Y,=18, dY,=0,28

=449 Y,=18, dY,=0,28 Y,/dY =62

é;plicati)rr
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input: rgh/cmy0/000k/n
d contrast functions for different applications

LightnessL* j\p for the Just Noticeable Difference (JND)

For adjacent surface colours in the range %®9

or the digital range 100/255=0,39<100 it is valid:

L* o = A (Y/YR)K [1] a=572,=100;k=0,14=1/7,2
= b (Y/YX [2] b=alf,/Yy) =450;Y,=18

For Y=Y, it is valid: L* jp,=450.

Derivation of equation [2] gives with-k = 0,86:

3(L* np)/BY = ¢ (YY)' X [3] c= (b KIY,=6318=35
or for the treshold(L* jyp)=1

3Y =d (YY) [4] d=Y,/(b k) = 18/63 = 0,29

OYjnpu = 0,29.This threshold isndependenof k.
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log [(YIAY) I (YJAY)] relative IECSRGB—tristi—
log(C;) C./Cy,=(Y/AY)/(Y,/AY,) mulus value contrast

12,4

L*|ecsrap = 100 {/Yy)

relative IECSRGB-tristimulus value contrast
log[(Y/AY)/(Y,/AY,)] = log(vrY,)Y>*
L* =50, Y,=18, dY,=0,90

L* =50, Y,=18, d¥,=0,90 Y,/dY =20
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relative LABJND-
109(C;) Cy/Cry=(Y/AY)) YU/AYu)tistimqus value contrast
L*LaBanD = (Ad/A2) In (Ag + AzY)

log [(Y/AY) / (YJ/AY,)]

A¢=1,50 A=0,0170 A=0,0058
relative LABIND-tristimulus value contrast
log[(Y/dY)/(Yy/dYy)]=log [ Y/ (Ar+ Ay Y) ]

—log [Y/ (A1 + Az Yy) ]

Y,=18, dY,=0.08 Y,/dY =222

1og[(Y/dYY(Y /dY,)]

application
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1Y,=18
-

CEA11-8N

___n

For the surround lightness j\p,=450with R=Rthe threshold |s:

For the surround lightne$s ;\p,=450with Y=Y, the threshold is:
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