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Research Mathematical Model of
Human Color Vision Characteristics Based on CRT Display
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Abstract: Combined with color rendering characteristic of the cathode ray tube display, the
experiment scheme in which the display shows target grating to measure red-green and blue-
yellow color contrast sensitivity was designed. 11 observers were measured to obtain the
characteristic data of color contrast sensitivity for human visual system, and the data were
fitted. According to the experience of the former and theoretic analysis, the CSF mathematics
model to reflect human color vision characteristics was put forward, and the results were
compared with foreign ones. The results show that the CSF model based on the display
measurement, fitting and theoretic analysis can better reflect the human visual system
characteristics. The CSF model is a scientific mathematical model reflecting human visual
system characteristic.
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Results of contrast sensitivity to opposite color of red-green and yellow-blue measured in CIELAB and YC,C,
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Fig. 4 Comparison of the CSF curve fitted based on the wavelet transform and the model with measured data
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Table 2 Parameters of the color CSF model Formula 9 put forward by Nadenau

Red-Green Blue-Yellow
Color-space
a, b, I a, by .
Opponent 1. 000 —0.098 4 1.094 1. 000 —0.099 1 1. 100
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L"a"b" 1. 000 —0.2107 0.873 1. 000 —0.2037 0.905
La’b" YG,C,
&
AJ AJ
[N Y
Ei ki NG iR
: HE
==+ RG Opp =N : el
ol bz BY Oppl | | HiiEE I H]
0.5 1 2 5 10 26 30 5 10 26 30

Spatial frequency/cpd

Spatial frequency/cpd

P 5 Nadenau 454 H 9 CIELAB A1 YC,C,, {873 [i] £ -4% 1 i - 2% CSFs
Fig. 5 Opposite color of red-green and yellow-blue CSFs fitted by Nadenau in CIELab and YC,C, color spaces
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