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Color threshold formula LABINDS 1985 for NW achromatic colours

2 / t
AE jnpnw = Yo [ (A Yw)2+ (A Cab,vv'Yw)z]lz/ (s+qYy)
/ t

= Yo [ (A YW’ + (A Y127 (s+q ¥y

a=xly a=x,/y, b=-04z/y Rk=-04z1y,

Cap= [aoz(a = an)2 1 boz(b = bn)z] 12 n = D65 or A (surround)
Y =(V;+Y,)/2 AY=Y;-Y, Aa=a-a, Ab=b;-b,
Pe.nw = Cab/ Cap nw s=0,0170 q=0,0058 t=1,0
=10 B=18 Y=15 surround D65

8%=10 B=17 Y=10 surroundA

Just noticeable difference of complementary (dNW colours with:
(aw — a)Yw=(ay = an)Yyni (b = bp)Yw=(by = b)) Yn:  Cap wYw=Can NN

AY,, =const(s+ qYWt )/ Y in luminance directioWWN

t
Acy, w Yw = const (s +qYy ) / Y in any chromaticity direction,,

ACab,N 'YN = const ( S + qY.Nt ) / YO and for theNW purity pC'NW=0

Complementary optimal colours: RelationXYZ and chromatic valuesA, B

nonlinear name and relationship with tristimulues values | notes
color terms XYZ, and the chromatic valueqA, B)
2 2 =(a—-a.) -

Threshold | AE*gy = Yo{laAAol” + [0pABog) A=(@-an ¥
space o ) =(<ly=Xel¥n) -Y
ABY-JND1 +[AYoq]} Normalization similar
equation (1) = Yo{[ cACap 01]2 + [AYOJJZ} 1/2 | to CIELAB:

hreshold > 5 Xo1= X/ Yo1 = Y/¥e;
Uiy AE*ngy = Yo{[apAAgy]™ + [0pABg] Zn1=2/Z,
sSpace AV Y 2 12 _
ABY-JIND2 [AYo1/ Yod '} Relatuon Io)r colmple-
equation (2 _ 2 2. 1/pmentary (c) colours:

q @) Yol CoACap,01 +[AY01/ Yol } Xor=1-Xor, Yor=1-Yor

2 4 -1 —
zg;izhold AE*agy = Yo{[aohAgy/Agy] +[DpABgy/Boy] | 20117201
2, 1/2 Chromatic values:
ABY-JND3 + [AYoi/Yod '} RS
5 2 2. 1/2 I 1~ A0l 01

equatlon (3) = YO{[ COACab,O:{Cab,OJ] +[AY01/YO]] } =(Xo1/Yo1— 1)-Yo1
Properties ——a b =D — : =(Xo1/ Yo1 = 1)-Yo1
SO 3131 Po1Ebo1: Cap,015Can 0i =Xo1~ Yo1= ~Pose

tary colours
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Color threshold formula LABINDS 1985 for Ostwald(o) colours

DEjnpo= Yo [ (AY) + (888 - Y + (yAby - YT/ (s+q Y,

= Yo [ (A Y+ (A Caror Y12/ (s+aY,")
a=xly a=x,/y, b=-04z/y Rk=-04z1y,
Cap= [a7(@ - a,)° + (b - b)™? n=D65 or A (surround)
Y =(Y,+Y,)/2 AY=Y,-Y, Aa=a-a, Ab=b,-b,
$=0,0170 q=0,0058 t=1,0
Y% =15 surround D65

% =1,0 surround A

Pco= Cap/ Cab,o
8=1.0 B=1.8

=10 B=17

Just noticeable difference of complementary (dpstwald(o) colours with:

(ao - an)Yo:(aoc - an)Yoc; (bo - bn)Yo:(boc - bn)Yoé Cab,oYozcab,ocY oc
AY, =const (s + q\ﬂot )/ Yo

Acy, oY, =const(s+ qut )/ Yo

in luminance directionVN

in any chromaticity direction,,

Acab,oc .YOC = const ( S + qYOCt ) / YO and for theOstwaIdpurity pc,0:1

Complementary optimal colours: RelationXYZ and chromatic valuesA, B

nonlinear name and relationship with tristimulues values | notes
color terms XYZ, and the chromatic valuegA, B)
2 2 —(a—
Threshold AE*gy = Yo{[apQAgy]™ + [0pABg] A:(:/ zi”) Y .
space > =(x/y=Xelyn) -
ABY-JND1 +[AYpl} Normalization similar
equation (1) -y C.. 12 +[AY.12Y2 |toCIELAB:
ol [ CACap 01 : [AYoa} 2 Yoy = X/¥e: Yor = YI¥e

;Fggizhold AE*xgy = Yo{[a QA Youl +[boABoy/ Youl | Zor=2/2
ABY-JND4 + [AYy4/ Yol 2} 12 Relation for comple.-

tion (4) -y c v 2, AV Y 2. 1/2 | mentary (c) colours:
equa B 0{[(—’\0A ab,O! OJ] [ 01’ OJ] } Xo1=1-Xo1; Yoie1-Yor

2 2 —1=
;’h;isehold AE*5ay = Yo{[aphag, Yorl +0gAbg, Youl | 25120
P + [AY, ]]2} 1/2/(C+d Yo1) Chromatic values:

ABY-JND5 0 0 Aor=(@ora0m) -V

i 2 2,12 01=(@o1~ao1n) * Yo1
equation (5) |=Y [ CAACp 01 Youl “+[AYod} /(c+d-Yoy) =(xo1/ Yo~ 1)-Yo1
Properties 31531 Po1EBo1 Cap,015Can 0i o e
complemen- ’ ’ =Xo1 -~ Yo1= —Aoic

tary colours

A3y A3y Aby; FAbgy; AC,, 015AC 4,01

¢=0,017;d=0,580
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TUB-test chart UE11; Colour threshold spaces

- LABJIND & ABYJNDand modifications
C M Y

1-000030-L0O

input: w/rgb/cmyk —> w/rgb/cmyk
output: no change
[0) L
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