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Equations: colorimetric transfer from CIELAB hue angle hy to elementary hue numbere®

!

Inverse equations: transfer from standard hue angléap sto CIELAB hue angle hap

d

—H0

@ @  [Given: CIELAB hue angle hap (0 <=hg<=360)

S e CIELAB hue angleshap, exof four elementary colourseX = RIGB

3.0 AAim: Elementary hue number e* of the given colour (0 <=e*<=1)

S ; Calculate elementary hue andig, in one of five possible cases gy (0 <=hgr<= 360 )

=5 |" O<hw<huer &}
3 If hap, eR<=hab < hab e @)
S'Y | haper=hap<hanec 6
3 = |Ifhapec<=hap<hapes Pab,e= 180 + 90ap ~ hap ed / [Nab,eB~ Man,ed @
D @ |If hap ep<=hap< 360 Pab,e= 270 + 90 Bap ~ hab ed / [360 +hap,er~ Map,ed ®
o9 |Elementary hue number €= hgp el 360 (0<=e*<=1) ()
=1 I |inverse transfer from y hue numbeg* to CIELAB hue angle hy,

Given: elementary hue numbere* (0 <=e*<=1)
CIELAB hue angleshgp, exof four elementary colourseX = RIGB
Aim: CIELAB hue angle hapof the given colour ( 0 <=hgg<=360 )

Elementary hue angle hap e= 360e* (0<=er<=1) (1)
Calculate CIELAB hue anglayyin one of four possible cases far( 0 <=e*<1):

110,00 <=e*< 0,25 Pab=hab er* (Nab,e/ 90 ] Mab,eJ~ Mab ert (@)
110,25 <=e* < 0,50 hap=hap,eg¢ ab,e/ 90 = 1,00] Bab, e~ Mab,e} @)
110,50 <=e*< 0,75 Pap=ap e+ (ab,e/ 90 - 2,00] Bab,eG~ M e} (@)
10,75 <=e* < 1,00 Pap="ab e+ [Nap,e/ 90 = 3.00] Bab e~ Nab.e} (5i)

only if hgh >= 360 then: hap=hap— 360

Given: standard hue angléhp s ( 0 <=hgp, <= 360 )
CIELAB hue angleshyp, s xof six standard colourssX = RIGC'BM'

Aim: CIELAB hue angle hapof the given colour ( 0 <=hgy<= 360)

Remark:

The standard hue angligy sis usually calculated from the dagb*s

relative red-green chroma in system s a*rs= *3 c0g30) + g*3 co{150)

relative yellow-blue chroma in system s brs = r*3 Sin(30) + g3 Sin(150) + b3 Sin(270)

hue angle in standard system s hab,s= arctan| b*rs/ a*rs]
Calculate CIELAB hue angliyyin one of seven possible casestigs,s( 0 <=hgp,s< 360 )
If 0<=haps< 30
If 30 <=hgps< 90
If 90 <=hgp, s< 150
1f 150 <=hgp 5< 210
1 210 <=hgp s< 270 hat
1f 270 <=hgp < 330
1f 330 <=hgp, o< 360
only if hgp >= 360 then:

/60

'ab,5,C* [Mab,s~ Mab,s,C] [MNab 5,8 Nab,5,cl/60
hab=hab,s,8* [Nab s~ Man,s.8 [Mab,s, '~ hab s, 8/60
'ab,s,M*+360 + hab s~ hab,s Ml [Nab,s,/ 360 ~hap,
hap = hgp = 360

'ab,s,M'*+ [Na, ¢ 360 ~Nap s, ] [Nab, 57360 ~ hap, s mI/60 (1i)

60 (7)

0 <zhap<=360 _(6)
ZE20s

ns: colorimetric data transfer from LCH* ; (CIELAB) to nce* and olv*3

data transfer from olv*3 to nce* data and LCH* , data

0l ‘T'7 UOISISA  ap weq sd mmm//:dn

T'1=0!
INLH"3Zz/0p"weq'sd Mmm :/0z3Z/p" Wwed sd - Mmm//

Given: adapted CIELAB data of any colourL*, C'ap ahapa= LCH' 5= LABLCH' 5
adapted CIELAB data L*, C*ap 4 haba @'a b*a0f eigth basic coloursX = OYLCVMNW

Aim: nce* and rgb device dataolv*3 of the given colour

hue angle of of the given colour andhdf

CIELAB LCH*, \y data of maximum colouvt

hap,a=H*a @)
Ly = function [ngp el (with tablefequation)  (2)
C*ab,a, M= function [hap o] (with tablefequation)  (3)
haba M= hab.a @
relative lightness of the given colour =L -]/ [ L - L] ®)
¢ =C*aha/ C*abam ®
[L'm-Ln ]/ [Lw Loy ] e +05¢ (7)
1-t-05¢c" ®)
1-n*-c* ©
&* = function [hgp, ] (with table or equationf10)

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

elementary hue angle of the given colour

Given: rgb device data of any colouolvg = labolv'3
adapted CIELAB data L*, C*a a Nab,a a*a b*30f eigth basic coloursX = OYLCVMNW

Aim: nce* = lab*nce (similar to NCS data) andLCH" ; data of the given colour (0 <=e* <= 1)

relative chroma of the given colour c* =max[ olv'3] - min[ olv'3]

relative blackness of the given colour =1 -max[ olv'3]

relative triangle lightness of the given colour t=1-n" - 05¢"

relative red-green chromain 60 degree systems ~ a¥rs= 0*3c0g30) + I*3cog150)

relative yellow-blue chroma in 60 degree system s

hue angle in 60 degree system s

CIELAB hue angle in device system

elementary hue number of the given colour

adapted CIELABLCH*, data of maximum coloust

hap s=arctan[ b*rs/ a*rs]
hap,a= function [hap,s]

" = function [N, a]

L*y = function [hap,a]
M= function [hap, ]

brs= 0°3SIN30) + I3 SI(150) + v'3Sin270)  (5)

(0 <=hgp5<=360) (6)
with table/equation)
with table/equation)
with table/equation)
with table/equation) (10)

7
®)

%3

relativeolv*s, y data of maximum colout 073 = function [hap,a]  (with tablefequation) (11) aM=han,a (1)
13 = function [hap o] (with tableequation) (12) relative lightness of maximum colobt P =L - ]/ [ Lw - L] (12)
V3= function [hapal  (with tablefequation) (13) relative lightness of the given colour I =t 41y ot + 050 (13)
relativeolv*s data of the given colour 0w +et oty ) adapted CIELABLCH*, data of the given colour L=l [Lw - Ln ]+ Ly (14
Fa=wt+ctligy as) C*aba=C" C*abaM (15)
VI3 EWEHC Ve (16)] hab,a=hab,am (16)
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BAM-test chart ZE20; colorimetric coordinate transfer
uations: hue data transfer betwéab, hab,sandhab,e
T v s

inpgh (->olv* 3) setrgbcolor
output: no change compared to in
T
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