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CIELAB 1976 L*a*b* color space
definition and reversal

Q-function changes; transition
from light- to color metrics

L*=116 (/Y3 - 16

a*= 500 [ (KX)2 - (V1Y) 1%
b*= 200 [ (V)3 - @iz H3]

X = Xn [ (L* + 16) / 116 48*/500
Y = Yp[(L* +16) /1161

Z = Z,[ (L* +16)/ 116 -b*/200

scaling function ofight metrics:
Q[k(x = u] = Qlk(log L - logLy)]
logL —>logP for color metrics:
Qlk(log P - logL,)]

= Q[k(logL - logL, + logP —logL)]
\with saturatiorp = logP - logL
for color metrics: Q [k( x — u + p)]

__an

CIELAB 1976L*a*b* color space and
CIELAB,, 2022L*U a*u b*U color space

CIELAB 1976L*a*b* color space and
CIELAB, 2022L*V a*V b*V color space

L* =116 W)= 16 vy "> 241116
a* =500 [ &%) 3 (Y 3] v o088
b =200 [ (VM- @z) 2

L* =116 (/) -16 (v "> 24116
¢ =500 [ KIX) Y3~ (V) H3] > o8
b* =200 [ (V)3 (2/Z)Y3]

116 ¢ (Y/Y) - 16 =L*-0,49 v,=1:
00 G [ (XIX) %~ (¥/%)%)= a
=200 ¢ [ (YY)3- @1z)"R]= b

V=116 (YY) - 16 =L*  v,=18.4]
00 G [ (X/X) 3= (YY) %)= a*
=200 6 [ (V%) @12,)"]=b*

1Y/ Y= 0,18%= 0,5647, similar foK, Z
U,=1166:65,51,y=500G,=282,35,4=200G;=112,4

0, =[Y,/ Y= 0,1841= 0,5689, similar fox, Z.
Vi =1166=66, =5006,=284,56, y=2006=1137¢
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CIELAB,, 2022L*U a*U b*U color space
definition and reversalx,/x=Y,¥,=2/%=0.18)

CIELAB, 2022L*V a*V b*V color space
definition and reversalx,X=v,¥,=2/2;=01841)

L*U=116 ¢ (Y/Y) = 16=L%.6-0.49
a*4=500 G [(XX) - (YY) Y= atcrunn
b*4=200 6, (YY)~ @/2) "= b

L*v=116 G (Y/%) = 16=L* e
V=500  [(XI%)- (V%) )= e
b*v=200 g [(Y/%) 3~ @/Z) "= b¥eeina

X=X,[ (L*U+ 16) / (116g) + a*u/(500,)]
Y=Y (L*u+16)/ (11690 Y,=18
Z=2,{ (L*u + 16) / (116g) — b*¥/(200)]

X=X,[ (L*V + 16) / (116¢) + a*V/(500¢,)]]
Y=Y,[ (L*V + 16) / (116¢)]°  ¥,=18.41
Z=2,[ (L*V + 16) / (116¢) — b*¥/(2006)]

(Y= 0,18"= 0,5647, similar fox, Z
=1166,=65,51,4=5006,282,35 y=200=112,

(/Y= 0,1841"= 0,5689, similar fox, Z
=1166,266, =5006:=284,56, y=2006,=113,7"

0,835 Munsell V=2,5,8

o sahﬁléﬂunse\\
0,61
50
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o elementary colors
250 of Miescherin
chromaticity diagrary
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CIELAB,, 2022L*U a*U b*U color space
definition and reversalxx=YY,=2,/2z0.18)

CIELAB,, 2022L*V a*V b*V color space
definition and reversatx,/x,=Y,/Y,=2,/2,=0,1841)

Lru=u (YY) 16=L%,, 00,49
ar=u, (XX - (YY) )= ateer
bru=u, [V @12) "= brecse

L*v=y, (YY) R 16=L4 e 00
av=v, [(X/X) - (V%) )= s
b*V=vp (V%)= @12)" boeuse

X=X,[ (L*U+ 16) / y +a*u/ u)®
Y=Y, (L*u +16) /4]® Y,=18
Z=7,[ (L*u + 16) [ y — b*u/ u)®

X=X,[ (L*V + 16) / v +a*V/ v
Y=Y [ (LY + 16) /]2
Z=2,[ (L*V + 16) /v —b*V [ l®

¥,=18,41

=Y/ Yol = 0,18"= 0,5647, similar foX, Z
U,=116;=65,51,u=5006,=282,35 4=200G=112,9:

=Y,/ Y= 0,18417= 0,5689, similar foi, Z
v =116666, 4=5006,=284,56, y=200G=113,7
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CIELAB 1976L*a*h* color space
definition and derivation(/X,=Y,/Y,=2/2=0.18)

CIELAB,, 2022L*U a*U b*u color space
definition and derivation(x/X,=Y,/Y,=2/2,=0.18)

CIELAB,, 2022L*U a*u b*u color space
definition and reversalx/X=Y,Y=2/2-0.18)

CIELAB, 2022L*V a*V b*V color space
definition and reversalx,/x=Y,¥,=2/Z;=01841)

L* =116 (1Y) 3 16 YU 241116
a* = 500 [ K/%) M- (YY) Y> 0,88
b* = 200 [ (1)~ @12

L*u=65,51 [1%) - 16=L¥¢105-0,49
% =282,35 [K/X) - (V)= ceina

s =112.94 [N @120 boee

L*U=65,51 /Y) - 16=L%,,5-0,49
a*u=282,35 [KI%) - (YY) ¥I= a*ceuss
b*u=112,94 [¥Y) " @203 Do

V=66 (/%)% 16 *cnn
a*v=284,56 [K/X)1 - (/%)= a*cens
b*v=113,78 [/%) - @/2)*4= broce

dL#/dY= 116 [(Y/Y) 233V, Y,=10
a1 Y= 500 [X/%) 2F(@X)- (YY) 23]
db*/dY= 200 [/ 23(3%)~(2/2) 2H(3Z,)]

dL*uidY= 65,51 [iY/Y,) 2 3(3Y,)] Y1
dauidY= 284,56 [KIX,) 2 3(3X)-(Y/¥) 29(3Y,)]
dbudy= 113,78 [¥/Y)2H(3x)-2/2) 23@z)

X=X, (L*U+ 16) / 65,51+ a*u/ 282,35f
o[ (L*u+ 16) / 65,511 Y,=18
Z=7,[ (L*Y + 16) / 65,51 b*u/ 112,94F

X=X,[ (L*V + 16) / 66 +a*V / 284,56]
(LY +16) /1 6§° Y,=18.41
7=7,[ (L*V + 16) / 66 -b*v / 113,78F

o= 1Y/ Y= 0,18"= 0,5647, similar foX, Z
U, =116G65,51,4=500¢;=282,35,y=200¢=112,9:

= 1Y/ Yol = 0,28”%= 0,5647, similar fox, Z
U, =1166,765,51,y=5006,-282,35,4=200=112,9:

1Y Yol = 0,187 0,5647, similar foK, Z
16G=65,51, 06~282,35,4=200G=112,9-

o, =Y,/ Y= 0,18417= 0,5689, similar fo, Z
V(=1166766, ,=5006,=284,56, y=200G=113,7
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TUB-test chart CESZ; Special colorimetric proportiés for colour vision and image technblogy
Elementary colours, complementary wavelength, CIELAB equation and changeé,ftoiv, -_|
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