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Color threshold formula LABINDS 1985 (JND=just noticeable difference)

DEnp=Yo[(AY)*+ (g0 W + (B Ab W™/ (s+a¥’)
a =x/ly ag=x,1y, b=-04z/y k=-042z/y,

a'=g,+(a—-4a)/(1+0,50a-3g0)
"=h,+(b-h)/(1+0,50b-h0)

n = D65 or A (surround)

Y =(Y,+Y,)/2 AY=Y,-Y, Aa"=aj-a; Ab"=b;-b;
s=0,0170 g=0,0058 g=10

8%=10 B=18 Y=15 surround D65

8%=10 B=17 Y=10 surroundA

Just noticeable difference (JND) in four colour directions
AY :<:onst(s+q\ﬂg)/Y0
Aa"-Y=const (s + qu)/(YO- &)
Ab".Y=const (s +a¥-?) / (Y, by
Ac,,-Y=const (s + qu ) (Yq -[302+b02]1/2) in any chromaticity direction,,

in luminance directiohVN
in chromaticity directioRG

in chromaticity directiorY B

1-000030-LO VE280-3N

Color threshold formula YCHJINDS 1996 for all colourso&oc, N&W

2 2 2,172

DEjnp =Yol(AYer) +(AcCy Yer) 1 7/ (S+0 Yo )

Yeit =Y [1-peo- (L=Yo/Yy)] YYo= tristimulus valueOstwaldcolour
Y, = 100

a=xly a=x,/y, b=-04z/y B=-04z1/y,

Cap= [307(a — a)” + I, (b — 1)1 n= D65 or A (surround)
Pco= ab/ Cab,o Pc,oc= b/ Cab,oc s=0,0170 g = 0,0058 t=

=10 B=18 Y=15 surround D65

B=1,7 Y%=1,0 surroundA

Just noticeable difference of all complementary (c) colours&oc, N&W
(8 ~ ap)Yo=(@oc = @) Yos (06 = by) Y6=(Doc = ) Yo Cab,0¥o=Cab oc¥oc

AYg

8 =10

= const (S + QY )t / Yq in luminance directioMVN

t
Acah Yt = cCONSt(S +Q¥ert) / Yo in any chromaticity direction,,
ACqp Yoot = CONSE (S + QY o )Y/ Y, and for any purity0<= p or p; . <=1

1,0
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TUB-test chart VE28; Colour thresholds and colour spagegut: w/rgb/cmyk —> w/rgb/cmyk
LABJND, ABY, CIELAB, and colour threshold experimenutput: no change
[o] M Y 0] L
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Colour space LINYAB 1985 (color data: linear relation to CIE 1931 data

linear name and relationship to CIE notes
color terms tristimulus or chromaticity values
s [x v,z
chromatic value linear chromatic value diagram (A, B) n=D65
red—-green A=[XIY=-X,IY,]Y=[a—-8g,]Y |(background)
=[xIy=%1yn1Y
yellow-blue B=-04[2/Y-2/Y,1Y=[b-hb,]Y
=-04[z/ly-271y,]Y
radial Cag = [A2 + BZ] Ve
chromaticity linear chromaticity diagram (a, b) compare to linear
red—green a=X/Y=xly cone excitation
yellow-blue b=-04F/Y]=-0,4Fk/Y] L/(L+M)=P/(P+D)
radial cw=[(a-a) +(b-b,) 1" S(L+M)=TI(P+D)
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Colour space CIELAB 1976 (color data: nonlinear relation to CIE 1931)

nonlinear name and relationship with notes

color terms |tristimulues or chromaticity values

lightness L* =116 (Y/ 100 )1/3 -16 (Y>0,8) CIELAB 1976

approximation: ~ L*=100 (Y/lOO)llz’4 (Y>0)

chroma nonlinear transform of chromatic values A, B

red—-green a*=500[(X/ Xn)”s -(Y/ Yn)l/?’] CIELAB 1976
=500 @ - &) Y*

yellow-blue | b* =200 [ (Y 1Y )"* - (Z1Z)"®] CIELAB 1976
=500 (0’ - by) Y n=D65

radial C* b= [a*2 T b*z] 12 (background)

chromaticity nonlinear transform of chromaticities x/y, z/ly compare to log

red—green a=(1/X, )l/3 (x/ y)ll3 cone excitation
=0,2191 &/ y)"®  for D65 log[L / (L+\)]

yellow-blue |b’=-0,4(1/Z% )l/3 (z/ y)1/3 = log[P/ (P+D)]
=-0,08376 ¢/ y)”3 for D65 log[S/ (L+V)]

radial Cp=[(a —8g )2 + (b’ - by, )2 ]1/2 = log[T / (P+D)]
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