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Equations: colorimetric data transfer from LCH* (CIELAB) to nce* and rghb*s

Equations: colorimetric data transfer from nce* to elementary colour datargb*; and LCH*
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Given: CIELAB data of any colour L*, C*z, hgy= LCH* = LAB*LCH* or L*, a*, b*
CIELAB data L*x, C*ap x hapx a*x, b*x of eigth basic coloursX = RIGC'BM'NW
Aim: nce* and rgb*3 elementary colour data of the given colour (in exampleM located betweeR andJ)

CIELAB hue angle of maximum colo
Relative device hue angle ratio Idf
CIELAB datal*, a*y, b*m, C*ap m0f M

relative lightness of the given colour

relative chroma of the given colour

relative triangle lightness of the given colour
relative blackness of the given colour
relative whiteness of the given colour

hap,m = hab (0 <=hgp<=360) ()
am = [ab,m —hab,R / [Nab,— hab,A (2)
L*m =apm L*g+ (1-am) L*r ®3)
a*y =am a'g+ (1-ay)a*g 4
b*m =am b*g+ (1-ay) b*r (5)
Crapm=[ ary?+ by ]2 (6)
=L -L*N]/[L*w - L*N] @)
c* =C*ap/ C*ab,Mm (8)

t = - [L*y -L*n]/[L*w - L*N]c*+0,5¢  (9)
n*=1-t* - 0,5¢* (10)
w*=1-n*-c* (11)

Given: nce* data (similar NCS) of any colournce* = lab*nce* (0 <=n*, c*, e*<=1)
CIELAB data L*x, C*ap x hapx a*x, b*x of eigth basic coloursX = RIGC’'BM'NW
Aim: Elementary colour data rgb*3 and LCH* of the given colour

Elementary hue number of a colour

CIELAB hue angle of colour and maximum colddr
relative whiteness of the given colour

relative triangle lightness of the given colour
rgh*3  data of maximum colouv!

e*

hap = function [e* ]

wW* =1 -n* —c*

*= =1 -n*-0,5¢c*
r*3,m = function [hap 4]
g*3,m = function [hap al
b*3,m = function [hap o]

relativergb*3 elementary colour data of the given colourt3 =w* +c* r* 3

LCH*\, data of maximum colouv

g*'3=wW" +C*g*3m
b*3 =W* +C* b*3,M
L*m = function [hgp]

(0<=er<=1) @)
(with table or equation) (2)
(©)]
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(with table or equation) (5)
(with table or equation) (6)
(with table or equation) (7)
(8)

9)

(10)

(with table or equationj11)
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elementary hue angle of the given colour e* = function [hap] (with table or equation}12) C*ap,m = function [hyp] (with table or equationj12)

relativergb*z \y data ofv r*3m=0m 3+ (1-oy) rar (13) H*M =hgp (13)
g*3mM=0M g*3 3+ (1 -0opm) 93 R (14) relative lightness of M Fvm=[l* -L*NT/ [ Pw - LN ] (14)
b*3m =0y b*3 g+ (1 -apm) b*3 R (15) relative lightness of the given colour * =t* +I*\y c* +0,5¢c* (15)

relativergb*3 data of the given colour r*3=w*+c*ray (16) LCH* data of the given colour L* =1 [L*yw — L*N] +L*N (16)
g*3=W* +Cc*g*3Mm an C*ab=c*C*ap,m an
b*3=w* +c* b*3 (18) H* =H*\ (18)

ZE180-3 ZE181-3
Equations: colorimetric data transfer from LCH* (CIELAB) to nce* and rgh*3 Equations: colorimetric data transfer from rgb*; to nce* data and LCH* data
Given: CIELAB data of any colour L*, C*gp, hgp= LCH* = LAB*LCH* or L*, a*, b* Given: Elementary colour data of any colourrgb*3 = lab*rgb*3
CIELAB data L*x, C*ap x hab,x. a*x, b*x of eigth basic coloursX = RIGC'BM'NW CIELAB data L*x, C*ap x hap,x a*x, b*x of eigth basic coloursX = RIGC’BM'NW

Aim: nce* and rgb*3 elementary colour data of the given colour Aim: nce* = lab*nce* (similar to NCS data) andLCH* data of the given colour (0 <=e*<=1)

hue angle of of the given colour and\of hap = H* @ relative chroma of the given colour c* =max[ rgb*3] - min[ rgh*3] (1)

LCH*) data of maximum colouvl L*\ = function [hap] (with table or equation) (2) relative blackness of the given colour n* =1 -max[ rgb*3] @)
C*ap,m = function [hgp] (with table or equation) (3) relative triangle lightness of the given colour t* =1-n*-0,5¢c* 3)
H*Mm = hap ) relative red-green chroma in 60 degree system s a*rg= r*3cog30) + g*3 cog150) (4)

relative CIELAB lightness of the given colour =[x LN 1/ [ LA - LN ] ©) relative yellow-blue chroma in 60 degree system s b*g= r*3sin(30) + g*3 sin(150) + b*3sin(270)  (5)

relative chroma of the given colour ¢* =C*ap/ C*apm ®) hue angle in 60 degree system s hap,s=arctan[ b*is/ a*s] (0 <=hgy s<=360) (6)

relative triangle lightness of the given colour = - [L*m -L*N]/[L*w - L*Nn]c*+0,5¢  (7) CIELAB hue angle in 60 degree system s hab=hap,s (7)

relative blackness of the given colour n* =1 —t* — 0 5¢c* ®) elementary hue number of the given colour e* = function [hap] (with table or equation) (8)

relative whiteness of the given colour
elementary hue angle of the given colour

w*=1-n*-c* 9)

e* = function [hgp] (with table or equation}10)

CIELAB LCH*); data of maximum colouvl

L*m = function [hap]
C*ap,m = function [hgp]

(with table or equation) (9)
(with table or equation}10)

N

rgb*3 \ data of maximum colouv! r*3 M = function [hyp] (with table or equationj11) hab,M = hab (11)
g*3 1 = function [hgp] (with table or equation}12) relative lightness of maximum coloit Fm =l - L*N]/ [ LW —L*N ] (12)
b*3,\ = function [hgp] (with table or equation}13) relative lightness of the given colour I =t* +*\y c* +0,5¢* (13)
relativergb*s data of the given colour Mg =W*+C* g (14) CIELAB LCH* data of the given colour L=k [L*w - L*n]+L*N (14)
g* 3=W* +C*g¥3 M (15) C*ab=c* C*ap,m (15)
b*3 =w* +c* b*3 (16) hab= hab,m (16)
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BAM-test chart ZE18; colorimetric coordinate transfer

inpgh (->olv* 3) setrgbcolor

Equations for the transfer betweein*3, LCH* andnce*
C M Y
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output: no change compared to in
L \Y
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