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CIELAB lightness L*, CIE tristimulus value discrimination
dYand CIE contrast sensitivity (Y/dY)
CIELAB lightness for all colours L*,,=100:
L* =116 (r/Y,) - 16 (Y,=100, Y>1)
For the grey discrimination we get:
dLr/dyY = (116K, (1/3) (Y/Y,)
and for dL*=1 (about 5 thresholds) we can write:
dY = 3 (Y,/116) (1Y) ?°
or log(dY) = log( 3 (¥,/116) ) + (2/3) log{/Yy,)
therefore in a log-log diagram the slope is (2/3).
for the CIE contrast sensitivity, and for dL* = 1 it is valid:
YIdY = (1/3) (116¥,) (YIY)Y2
or log(Y/dY)= log( (1/3) (116¥y)) + (1/3) loglY/Y,,)
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VE240-1N

CIELAB lightness L* as function of CIE tristimulus value Y
linear coordinatesY and L*

CIELAB lightness:
L* =116 (//Y,) - 16
(Y4=100,Y>1)

application

VE240-3N

CIELAB lightness L* as function of CIE tristimulus value Y
logarithmic coordinates log(y) and log(*)

CIELAB lightness:

L* =116 (/V,) - 16
(Y,=100,Y>1) :application
\range

VE240-5N

log[(Y/AY)/(Y,/AY,)] relative CIE contrast sensitivity
logarithmic coordinates log(y) and log(C;)

CIELAB relative contrast sensitivity:
log[(Y/A)/(Y,/AY)] = log(Y/Y,)™

1appli
jrange

VE240-7N

TUB-test chart VE24; Colour and colour vision

CIELAB lightness L*, CIE tristimulus value discrimination
dYand CIE contrast sensitivity (Y/dY)
CIELAB lightness for all colours L*,,=100:
L* =116 (r/Y,) - 16 (Y,=100, Y>1)
For the grey discrimination we get:
dLr/dY = (116K, (1/3) (Y/Y,)
and for dL*=1 (about 5 thresholds) we can write:
dv = (XY, Y3116) 1?°
or  log(dY)= log(3(n9/116) + (2/3) logY)
therefore in a log-log diagram the slope is (2/3).
for the CIE contrast sensitivity, and for dL* = 1 it is valid:
YidY = (1/3) (11677, ) Y
or log(Y/dY)= log( (1/3) (116/(n1’3)) + (1/3) logtY)
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CIELAB lightness L* as function of CIE tristimulus value Y
logarithmic coordinate log(Y) and linear coordinate L*

CIELAB lightness:
L* =116 (/Y)Y - 16
(Y,=100,Y>1)

lapplication
jrange

VE240-4N

CIELAB lightness difference AL* as function of CIE
tristimulus value Y, logarithmic coordinate log(Y)

CIELAB lightness difference:
AL* =AY /[ 30V, Y16 (P2
(Y,=100,Y>1)

1

1application
:range
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10g[(AY/Y)/(AY,/Y,)] relative CIE sensitivity
logarithmic coordinates log(Y) and log(S;)

CIELAB relative sensitivity:
10g[(AYM)/(AY/Y,)] = log(Y/Y,)

VE240-8N

lightness and discrimination in CIELAB and sRGB coloug
Y

SRGB lightnessL*, CIE tristimulus value discrimination dY

and CIE contrast sensitivity (Y/dY) sRGB: see IEC 61966-2-1

sRGB lightness (times 100) foachromaticcolours: W
L*srop 100% 100 ¥/Y) >4 (Yy=100)

For the grey discrimination we get:
dL*grop,10ddY = (112,4) YY) ¥24= 042 1Y,

and for dL* ;g 10671 (@bout 5 thresholds) we can write:
dy=2,4 (1,424

or log(dY) = log(2,4) + (1,4/2,4) lo(/Yy)

therefore in a log-log diagram the slope is 1,4/2,4.

for the \((:/I[IJEY?g;aﬁlzsggit;v&txsrfg;ordL*sRGB.loo—l.

or  log(Y/dY)= log(Y,"*?92,4) + 1/2,4 log(/Y,)
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VE241-1N

SRGB lightnessL* as function of CIE tristimulus value Y
linear coordinatesY and L* for 4 colours W

sRGB lightnessYyy ( 0<Y<Yy)
L*w = 100 ¥ /¥ 2% (Yyo=100)
Yuva = Ywn(L* /200718

SRGB lightnessL*g ( 0<Y<Yg)

L*g = 100 ¥/¥a) 2 (V=)
Yau = Yan(L* /100f%=1

application
range
VE241-3N
SRGB lightnessL* as function of the CIE tristimulus value Y
logarithmic coordinates log(y) and log(*)
SRGB lightnessYy ( 0<Y<YyRraan)
12,4
L*w =100 {/Ywreen)
(Ywraen=100, 21, 72, 7)
Yy = Yun(L* /100718

application
range

VE241-5N

log[(Y/AY)/(Y,/AY,)] relative CIE contrast sensitivity
logarithmic coordinates log(y) and log(C;)
SRGB relative achromatic contrast sensitivity:
10g[(Y/AY)(Y/AY,)] = log(Y/Yy)Y24
tristimulus value difference AY for AL*=1:
AY = 2,4 (1Y) 424 (v,=100)

application
range

input: w/rgb/cmyk —> w/r
0 change

SRGB lightnessL*, CIE tristimulus value discrimination dY
and CIE contrast sensitivity (Y/dY) sRGB: see IEC 61966-2-1
SRGB lightness (times 100) fochromaticcolours: RGB
L*sroB,100= 100 (AAua
For the discrimination we get:
dL* erop 10ddY = (112,4) 1Yy 4= 0,42 f1v,) ™
*srGB,106-1 (@bout 5 thresholds) we can write:
24 &/Yn)1,4/2,4
or log(dY) = log(2,4) + (1,4/2,4) lo(/Yy,)
therefore in a log-log diagram the slope is 1,4/2,4.
for the CIE contrast sensitivity, and for dL* 1:
YidY = (Y, 242 92,4) «%n)m‘* o
or  log(Y/dY)= log(Y,"*?92,4) + 1/2,4 log(/Y,)

VE241-2N

SRGB lightnessL* as function of the CIE tristimulus value Y
logarithmic coordinate log(Y) and linear coordinate L*
SRGB lightnessYyy ( 0<Y<Y\rcen)
12,4
L*w = 100 {/Ywrcen)
(YwroBn=100, 21, 72, 7)
Y = Yivn(L* /100718

L* =50

application
range

VE241-4N

SRGB lightness differenceAL* as function of the CIE
tristimulus value Y, logarithmic coordinate log(Y)

SRGB lightness differencesee IEC 61966-2-1:
AL* =AY /[ 2,4 ({24 (Y,=100)

VE241-6N
1og[(AY/YV)/(AY,/Y,)] relative CIE sensitivity
logarithmic coordinates log(y) and log(S;)
sRGB relative achromatic sensitivil
logl(AY/M/(AY,/Y,)] = log(YIY,) ™
AY = 2,4 (1Y) 2* (v,=100)

application
range

VE241-8N

(Ya=22(R), =71(G), =07(B))

58

Q
=)
=5

=5

=

o

=]

—

o

=

3

@D

QD

2}

c

=

®

3

®

>

—

o

=

Q.

n
=

D
<

o

c

—
o

c

—

Sd'/ 4ad'dNOT¥Z3aA/FZaA-TOZOETOZ :uonensibal gni

9poI :Jeuarew gn.l

Yi=




