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

L*=116 (Y/Y,) 3 - 16

a* =500 [ (XX Y3 - (Y/¥) /3]

b* =200 [ (V)13 - @z)']

X = Xn [ (L* + 16) / 116 +a*/500 P
Y = Y, [(L* +16)/116F
Z = Z, [ (L* + 16) / 116 */200

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

scaling function ofight metrics:

Q [k(x = u] =Q[k(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)]
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CIELAB 1976L*a*b* color space
definition and derivation(Xy/x,=Y/Y,=Z,/Z,=0,18)

CIELAB 2022L*U a*U b*U color space
definition and derivation(Xy/x,=Y/Y,=2,/Z,=0,18)

da*/dY= 500 [(X/X)"2F(@X)- (YY) " 2H(3Y)]
db*/dY= 200 [(v/¥) 23(3%)-(2/Z) 233z,

L* = 116 (/Y)Y 16 VI3 24/116]  |L*u=65,51 ¥/Y) - 16=L*eas-0,49

a* = 500 [ (/%) - (v 3] Y>0,885 |a*u=282,35 [K/X)3- (YY) 3= a*cieis

b* = 200 [ (/'"- @Zy™°] bru =112,94 YY) @20 brceie
dL¥/dY= 116 [(v/¥y) " 23(3Y,)] Y,=100  |dL*wdY= 65,51 [/Y,) 2 H(3Y,)] Y,=14

da*u/dY= 284,56 [K/X) 2 3(3%,)-(Y/Y) Z3(@v,)]
dbruidy= 113,78 [¥/Y) 2 ¥(3%,)-(2/Z) 2332,

e =Y Yo M= 0,187= 0,5647, similar foX, Z
U, =1166;=65,51,y=5006,=282,35,4=200¢,=112,94

}

e =Y Yo 3= 0,187= 0,5647, similar fox, Z

1,=116G,=65,51,4=500,-282,35,y=200G;=112,94
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CIELAB 1976L*a*b* color space and
CIELAB 2022L*U a*U p*U color space

L* =116 ¥/Y)Y- 16 [vivg¥3 241116
a* =500 [ X/X)3- (Y/¥)Y3] v>o,88s
b* =200 [ (/¥ - @/Z)"?]

L*u=116 ¢ (Y/¥,)*- 16 =L*-0,49 v,=14
a*u=500 ¢ [ (XX 3~ (v1v)H3]=a
b*u= 200 ¢ [ (Y/Y)Y3- @/z,)3]= b*

=Y Y % 0,18%%= 0,5647, similar foX, Z

U, =116G;=65,51,4=5006,2282,35,y=200¢,=112,94
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CIELAB, 2022L*U a*u b*u color space
definition and reversalx/X=Y,/Y,=2,/Z,=0,18)

L*u=116 ¢ (Y/Y) 3= 16=L* ¢ 05-0,49
a*u=500 g, [(X/xu)ig— (Y/Yu)iﬁ: Aceins
b*u=200 G [(Y/Yu) - (Z/Zu) ?1: b*CIELAB

X=X[ (L*U + 16) / (116g) + a*¥/(5006)]
Y=Y,[ (L*u + 16) / (1166)]° Y,=18
Z=7,[ (L*u + 16) / (116g) — b*u/(200¢)]°

=Yy Y 3= 0,18 0,5647, similar fok, Z
u, =116¢,=65,51,4=500¢,=282,35,y=200G,=112,94
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CIELAB 2022L*U a*u b*U color space
definition and reversalx /X,=Y,/Y,=2,/Z,=0,18)

L*u=y,_ (Y/Yu)lls_ 161 %0 —0,49
aru=u, [(X/xu)ijj— W/Yu)lll’ﬁ= Ao
b*U=u, [(Y/Y) ™= (Z2/Z) ?1= b*cieis

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

Y,=18

=Yy Yo 3= 0,18= 0,5647, similar fox, Z

U, =116G;=65,51,y=5006,-282,35,y=200G,=112,94

l

}

CES21-5N

CIELAB 2022L*U a*U p*U color space
definition and reversalx/X=Y,/Y,=2,/Z,=0,18)

L*u=65,51 /Y)Y~ 16=L % s—0,49
aru=282,35 [K/X) 3 (YY) Y= a*eins
b*u=112,94 [¥/Y) 3= /) 3= b*eeins

X=X,[ (L*Y + 16) / 65,51+ a*u / 282,35]
Y=Y,[ (L*u + 16) / 65,51] Y,=18
Z=7,[ (L*u + 16) / 65,51— b*u/ 112,94}

=Yy Yo 3= 0,187 0,5647, similar fok, Z

U =116G;=65,51,4=5006,-282,35,y=200G,=112,94
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TUB-test chart CES2; Special colorimetric proporties for colour vision and image technology
Elementary colours, complementary wavelength, CIELAB equation and changeg,ftoi,
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CIELAB 1976L*a*b* color space and

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

L* =116 ¥/Y)P-16  [vivg¥3 241116
a* =500 [ X/X)Y3- (Y/¥)Y3] v o088
b* =200 [ (/Y)Y 3- 2/Z)*°3]
L*v=116 ¢ (Y/¥,)Y3- 16 =L*  v,=18,41
a*v=500 G [ (XIX)"% (V%) 1= ax
b*v = 200 ¢ [ (Y/¥,)Y3- z/z,)Y3]= b*

=YY%= 0,1841%= 0,5689, similar foX, Z

v =116G,=66, =500¢=284,56, ¥=200~=113,78
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CIELAB,, 2022L*V a*V b*V color space
definition and reversalx,/X,=Y,/Y,=2,/,=0,1841)
L*v=116 G (Y/¥%)Y3- 16=L* i
a*v=500  [(X/%)"/* (Y1) 3= aceune
b*v=200 g [(Y/%)"*- @2)" = b*eeuse
X=X,[ (L*V + 16) / (116G) + a*V/(500¢,)]°
Y=Y, [ (L*V +16) / (116¢)]°  v,=18.41
Z=7,[ (L*V + 16) / (116¢) — b*v/(200g)]>
e =IY /Y] %= 0,1841% 0,5689, similar foX, Z

v, =116¢,=66, =500¢=284,56, ¥=200=113,78
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CIELAB,, 2022L*V a*V b*V color space
definition and reversalx,/X,=Y,/Y=2,/Z,=0,1841)
L*v=v, (Y/Y\/)lls_ 16" *cipine

V=V, [(XIX) 3= (Y1) Y3 aeee
b*v=vp [(Y%) - @/2,)"= b*ecise
X=X,[ (L*V + 16) [ +a*V [ vg3
Y=Y, [ (L*V + 16) /]2

Z=2Z,[ (L*V + 16) / v = b*V [ w3
=Y/ Y] 3= 0,1841"%= 0,5689, similar foX, Z

v,=116G,=66, =500,=284,56, ¥=200G=113,78
CES21-6N

CIELAB,, 2022L*V a*V b*V color space
definition and reversalx,/X,=Y,/Y=2,/Z,=0,1841)
L*v=66 (Y/Yv)llg_ 16= *cipine
a*v=284,56 [Q(/Xv)ll:%_ (Y/Y\/)1/3]: A*cieLns
b*v=113,78 /%)~ @/2)"%= boeine
X=X,[ (L*V + 16) / 66 +a*V / 284,56f
Y=Y, [ (L*V + 16) / 64° Y,=18,41
Z=Z,[ (L*V + 16) / 66 b*V / 113,78?

=Y/ Y%= 0,1841= 0,5689, similar foK, Z
v,=116G,=66, w=5006=284,56, ¥=200G=113,78
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