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Complementary optimal colours: Relation XYZ and chromatic values A, B

nonlinear 
color terms

name and relationship with tristimulues values
XYZ , and the chromatic values (A, B)

notes

Threshold
space
ABY−JND1
equation (1)

∆E*ABY = Y0{[a0∆A01]
2
 + [b0∆B01]

2

+ [∆Y01]
2
}

1/2

= Y0{[ c0∆Cab,01]
2
 + [∆Y01]

2
}

1/2

A=(a−an) .Y
=(x/y−xn/yn) .Y

Normalization similar
to CIELAB:

X01 = X/Xn; Y01 = Y/Yn; 

Z01 = Z/Zn

Relation for comple-
mentary (c) colours:

X01c=1−X01; Y01c=1−Y01

Z01c=1−Z01

Chromatic values:

A01=(a01−a01n) .Y01

=(x01 / y01 − 1).Y01

=(X01 / Y01 − 1).Y01

=X01 − Y01 = −A01c

Threshold
space
ABY−JND2
equation (2)

∆E*ABY = Y0{[a0∆A01]
2
 + [b0∆B01]

2

+ [∆Y01 / Y01]
2
}

1/2

= Y0{[ c0∆Cab,01]
2
+[∆Y01 / Y01]

2
}

1/2

Threshold
space
ABY−JND3
equation (3)

∆E*ABY = Y0{[a0∆A01/A01]
2
+[b0∆B01/B01]

2

+ [∆Y01/Y01]
2
}

1/2

= Y0{[ c0∆Cab,01/Cab,01]
2
+[∆Y01/Y01]

2
}

1/2

Properties
complemen-
tary colours

a01c=−a01; b01c=−b01; Cab,01c=Cab,01; 

∆a01c=∆a01; ∆b01c=∆b01; ∆Cab,01c=∆Cab,01;  ∆Y/Y=const


