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LABJIND modifications of the colour space and the colour-difference Colour-difference formula LABIND 1985 (JND=just noticeable difference)
=~ formula by line nts for different ication: b3
2@ |Example line element in lightness directiorSailes(1946), AEJND_AE35 Al@Y) +(A3A A BT AAY) ) k) E
gg who uses the luminanceinstead of the tristimulus valué a =x/ly a=x/y, b=-04z/Y Bk=-042z/y, 21 T w
=1 L*(Y) = s In[1+9r] s=scaling factor [1a] D o o3
3 =g+(a-3a)/(1+050a-30 3
153 d(LA(Y)) /dY = 95 / [1+9] [2a] a' =g+ (a-a)/(1+05R=a0) . _pgsor A (background]®) %%_
5= |For this derivation, and for the lightness threstitflct(Y))=1 it is valid: b =b,+(b-h)/(1+0,50b-h0) [4] 5%
%g =[1+9v]/9s [3a Y =(Y,+Y,)/2 AY=Y,-Y, Aa'=aj-a; Ab" | é”g-
51 g For the normalization with the surround valigs18,dY, andL*(Y,): A,=00170 A=0,0058 6] ('<D =
i dY/dy, = [1+9Y] / [1+9Y,] [4a] 3N
%E LX(Y) /L*(Y,) = In[1+9Y] / In[1+9Y,] [5a] A;=10 A=18 A=15 background D65 yl §R8
ksl g For the LABIND colour-difference formula according to CIE 230:2019: A3=10 A=17 A=10 backgroundA [8] gs’,
=
== dY/dY, = [A+AxY] 1 [A1+AzY]  A=0,0170, A=0,0058 [1b] Just noticeable difference (JND) in four colour directions o2
g. E Itis valid with the definition A,~A,Y,/A,=6,141 AY _ Y in lumi di . g_ 'U
f_ll':' AYIAY= [1+As(YIY)] [1+A] [2b] =const(A+A,Y) /Ay in luminance directioWN [1a] Sm
== L*(Y) 1 L*(Y,) = In[1+A,(YIY)] / In[1+A,,] [3b] Aa"-Y =const (A + Ay-Y) [ (Ay- Ay in chromaticity directiorRG [2a] g 'g
é—g Line elements for the LABIND-colour space are NOT included in CIE 230 Ab".Y = const (A + A,-Y) / (Ag- Ap in chromaticity directionYB [3a] 4 o
Q@ |The value of A,is known for many applications, for example as function of| 2 21 . o 3 m
5% the distance, the presentation time and the luminance of the samples. = const (A+A;- Y )/(Aq-[A5+A,]™) in chromaticity directiore,, [4a] 3 '8
a e o
38 CIELAB modifications of the colour space and the colour-difference Colour-difference formula LABIND 1985 for near achromatic colours 29
SO  |formula by line for different ications o > > 77 =8
.gg Example line element in lightness directiorStiles(1946), BEqnp = AEgs = Ao [ (8 )+ (A3 B a)+(A, 4D (Ay + ApY) 8 =3 ;
=O who uses the luminanteinstead of the tristimulus valoé a =x/y b=-04zly 2] ‘.g -}
ST L*(Y) = s In[1+9(] s=scaling factor [1a] o=
= Y =(V1+Y;)/2  AY=Y,-Y, Aa=a -a Ab=b, - b, g <
S2 | dvidv=9s/ew [2a] (Yi+vz) A= 4= b B S5
{% For this derivation, and for the lightness threshifld(Y))=1 it is valid: A;=0,0170  A=0,0058 [4] ;
Q dy=[1+9v]/ 9s [3a] A;=10 A=18 A=15 background D65 5] El
] For the normalization with the surround valigs18,dY, andL*(Y,,): _ _ _ g
& u A3;=1,0 =17 =1,0 back d A 6] o-
@ dY/dY, = [1+9Y] / [1+9Y,] 4a] g=ll) @Sh SHY DEHEUINS B cc
i.. LX(Y) /L¥(Y,) = In[1+9¥] / In[1+9Y,] [5a] Just noticeable difference (JND) in three colour directions and line elements g %J
- 5 X - <
g For the CIELAB colour-space according to ISO/CIE 11664-4:2019 PRy =B+ Az Y) " '”m'"a"‘?e_ d'“'_’c""WN l2a) 51
o LX(Y) =s VY 16 = %[Y/Yu] ~16 s=116, k 1/3(,=100,Y,=18 [1b Ag-ba-AgY = (A +A;-Y) in chromaticity directioRG [2a] ol
= d(L*(Y)) /dY =gk [YIY,J L with = 116mIYn] =65,50, 1<¥<=100 [2b] Ag-Ab-ALY = (AL +AY) in chromaticity directiorYB [3a]| 2
For this derivation, and for the lightness threshifld(Y))=1 it is valid: Q
- d Eeg (3] B =g 5= (Ao A I (AtA )] = A OYI(AA,Y)  [4a] 8
@
avidy, = (Y 4] % = 2 s As-Y-a)( AtA, Y )]= Ag-da. Ay YI( AgtA,.Y) [52] i
LX(Y) 1 L¥(Y) = {s[Y/¥]*~16} / {s,~16} [5b) >

% a5+ A Y- AtA, Y )]= Ag-db. A, YI( AgtA,.Y) [6]

=

TUB-test chart DEQO; Colour thresholds and colour spaces input: rgb/cmy0/000k/n
CIELAB and LABJND colour spaces and colour-difference formulae for different applications
o v o T

Line elements for the CIELAB-colour space are included in ISO/CIE 11664-4.




