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Equations: colorimetric transfer from CIELAB hue angle h,,to elementary hue numbere*
—HWn ab y
D@ o Given: CIELAB hue angle hap, (0 <=hg<=360)
Qo
o CIELAB hue angleshgp exof four elementary colourseX=RJGB
5.0 Aim: Elementary hue number e* of the given colour (0 <=e*<=1)
8 ; Calculate elementary hue andlg, ein one of five possible cases fgg, (0 <=hat<= 360 ): Inverse equations: transfer from standard hue angld,p, sto CIELAB hue angle hgp,
= § If 0 <=hgp<hgp er hap,e= 270 + 90 [ 360 +ah— hap ed / [360 +hah er~ hab,ed (1) Given: standard hue anglehp s ( 0 <=hgp <<= 360 )
3 = If hap,erR<= hab < hap,eJ hap,e= 0 + 90 flab ~ hapeR / [Nab,e~ Nab eR @ CIELAB hue angleshgp, s xof six standard colourssX = RIGC'BM’
2 = If hab,es<=hap < hap,ec hap,e= 90 + 90 fap— hab e} / [Nab,eG= Nab,ed @) Aim: CIELAB hue angle hgp, of the given colour (0 <=hg<= 360 )
3 = If hab,eG<=hap < hap,eB hab,e= 180 + 90 fian — hap ed / [Nab,eB— hab,ed 4) Remark:
QO 8 If hap eB<= hap < 360 hap,e= 270 + 90 fiap ~ hap,ed / [360 +hap er~ hab,ed ®) The standard hue andiigp, sis usually calculated from the dagb*3
o-- Elementary hue number e* = hgp e/ 360 (0<=e*<=1) (6) relative red-green chroma in systems a*g= r*3cog30) + g*3 cog150)
= = |Inverse equations: transfer from elementary hue numbee* to CIELAB hue angle hyp relative yellow-blue chroma in system s b*s= r*5sin(30) + g*3 sin(150) + b*3 sin(270)
j-s' Given: elementary hue numbere* (0 <=e*<=1) hue angle in standard system s hap,s=arctan[ b*rg/ a*rs]
_g Q CIELAB hue angleshgp exof four elementary colourseX=RJGB Calculate CIELAB hue angleyy, in one of seven possible caseshgg s( 0 <=hgp s< 360 ):
~ Aim: CIELAB hue angle hypof the given colour ( 0 <=hy<= 360 ) If  0<=hgpge< 30 hap=hap s. M+ [Nap ¢360 ~hap s M1 [hap s 360~ hap s M1/60 (1i)
= al a lab,s lab=Nab,s, ab, ab,s, ab,s, ab,s,
= % Elementary hue angle hap,e= 360e* (O<=e*<=1) (1i) If 30 <=hgps< 90 hab=hap s,R* [Nab,s~ hab,s,R [Nab,s,7- hab,s,A/60 (2i)
: Calculate CIELAB hue angleypin one of four possible cases (0 <=e*<1): If 90 <=hgp s< 150 hab=han,s,3+ [Nab,s~ hab,s,§ [hab,s,G~ Nab,s, /60 (3i)
< g If 0,00 <=e*< 0,25 Nap=hap er* [hab,e/ 90 ] Mab,es~ hab,eR (2)) If 150 <=hgp, s< 210 hab=hab,s,G* [Nab,s~ hab,s,d [Mab,s,c’~ hab,s,d/60 (40)
-8 o 10,25 <=e*< 0,50 hab=hap et [Nan e/ 90 = 1,00] bap,ec~ hab,e} (31) If 210 <=hgp,s< 270 hab=hap s,c'+ [Nab,s~ hab,s,cl [hab,s,8~ Nab,s,cl/60 (50)
2o If 0,50 <=e*< 0,75 hab=hap.eJ+ [hab.e/ 90 = 2,00] Bap ec hab.e (40) If 270 <=hyy, << 330 hap=h + [Nap.s— h h —h /60 6i
o , , , , lab,s lab= Nab,s,B lllab,s™ ab,s, lab,s,M ab,s,
Q 3 If 0,75 <=e*< 1,00 hab=hap e+ ab,e/ 90 = 3,00] Bap eG— hab,ed (5) If 330 <=hgp, s< 360 hab=hab,s,M*+360 + hap s~ hab,s,M] [Nab,s,R 360 —hap s M1/60 (7i)
_3 % only if hap>= 360 then: hap=hap— 360 0 <=hyp<=360 (6i) only if hap>= 360 then: hab = hap— 360 0 <=hap<=360 (8i)
a = ZE200-3 ZE201-3
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< B Equations: colorimetric data transfer from LCH*, (CIELAB) to nce* and olv*3 Equations: colorimetric data transfer from olv*; to nce* data and LCH* , data
SE - Given: adapted CIELAB data of any colourL*, C*ap 4 hgpa= LCH*g= LAB*LCH* 5 Given: rgb device data of any colouplv*z = lab*olv*g
(28 adapted CIELAB data L*, C*ap 3 hapa @*a b*a0f eigth basic coloursX = OYLCVMNW adapted CIELAB data L*, C*ap 3 hapa @5 0b*a0f eigth basic coloursX = OYLCVMNW
g Aim: nce* and rgb device dataolv*3 of the given colour Aim: nce* = lab*nce* (similar to NCS data) andLCH* 5 data of the given colour (0 <=e*<=1)
. hue angle of of the given colour and\af Nap 2= H* @ relative chroma of the given colour c* =max[ olv*3] - min[ olv*3] (1)
N'O 'ab,a a . .
IR CIELAB LCH*,  data of maximum colout L*pm = function [hap al (with table/equation)  (2) relative blackness of the given colour n* =1 -max[olv*3] @
—. 8_ C*ab,a,m= function [hap 4] (with table/equation)  (3) relative triangle lightness of the given colour t=1-n*-0.5ct ©)
ﬁ 3 hab.a M= Nab a ) relative red-green chroma in 60 degree system s a*rg= 0*3c0930) + I*3 cog150) (4)
= Q_ relative lightness of the given colour =[x LN 1/ [ LA - LN ] ©) relative yellow-blue chroma in 60 degree system s b*,g= 0*3sin(30) + I*3sin(150) + v*3 sin(270) (5)
= @ | relative chroma of the given colour ¢* =C*zp.a/ C*ab.aM ®) hue angle in 60 degree system s hap,s=arctan[ b*is/ a*s] (0 <=hgy s<=360) (6)
I_ITI_I relative triangle lightness of the given colour t =l - [L*y -L*N 1/ [ L'w -L*N T € +0,5¢*  (7) CIELAB hue angle in device system hab,a= function [hap 5] (with table/equation)  (7)
.]: relative blackness of the given colour n*=1-t —0,5c* ®) elementary hue number of the given colour e* = function [hap al (with table/equation)  (8)
i i i * =1 —n* — o* adapted CIELABLCH*4 data of maximum colouvi L*\ = function [h, with table/equation 9
— relative whiteness of the given colour w*=1-n*-c 9) a M ab,
< elementary hue angle of the given colour e* = function [hap 4] (with table or equation10) C*ab,a,m= function [hap 4] (with table/equation) (10)
relativeolv*3 \ data of maximum colouv! 0*3 M = function [hap 2] (with table/equation) (11) Pab,a,M= hab,a (11)
* 3 1 = function [hap a] (with table/equation) (12) relative lightness of maximum cololvt Fm =l - L*N]/ [ LW —L*N ] (12)
v*;; m = function [hab’ o (with table/equation) (13) relative lightness of the given colour I* =t* +|*), c* + 0,5¢c* (13),
relativeolv*z data of the given colour 03 =W* +C* O*3 (14) adapted CIELAB.CH*, data of the given colour L* =1 [L*y - L*N]+ L N (14)
Fa=wr+cr gy (15) C*ab,a=C* C*ab,aM (15)
\ VE3 = WE +CF Vg (16) Nap,a= hab,a,M (16)
ZE200-7 ZE201-7
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-: BAM-test chart ZE20; colorimetric coordinate transfer inpgh (->olv* 3) setrgbcolor
= Equations: hue data transfer betwéab, hab,sandhab,e output: no change compared to in
] M Y [0) L \Y

-6

&l




