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Abstract: Color cameras are widely used in the printing industry, graphic arts, medical area, environment
and many other applications. In order to save cost and maintain high colorimetric accuracy, a method
that utilizing a single-channel pre-filter to calibrate color camera’s spectral sensitivity curve was put
forward. The pre-filter’s simulation accuracy depended on the degree of matching Luther conditions, and
it was impossible to match perfectly due to the limitation filter material, the film design, and the non-
ideal filter fabrication. The goal of this work was to design the target curve according to analyzing the
influence factor of the simulate accuracy, using the continuously tunable monochromatic light source
system to test the color CCD relative spectral response, selecting appropriate evaluation function model to

simulate theoretical spectral transmittance, referring the CIE standard test colors and using CIE2000 color
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formula to evaluate the theoretical color error. This work shows that after increasing the pre-filter, the

mean change of the color error is about 73%, and the color effect of the camera has been enhanced

significantly.
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Fig.1 Simplified schematic model of color camera
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Fig.2 Schematic diagram of the continuously tunable

monochromatic uniform lighting system

El 3 Rk % R Gl i 8 CCD A X 6 ik
M Jo7 B £ 5 10° 0037 b v L8 35 S 35 — ) S {8 il 28
Xt Heon =K, T LAE Y I i 2 S hm o i 4k 22 554
K, BEINTUE ' Fr HEAT 61 Hh 2 VT e A A
—_—
— S,
2.0} S,
X

—Y
X

Relativity
=) —_ —-
[ =) [

f=3
T

300 400 500 600 700 800 900
Wavelength/nm

3 CCD AT 3 i iz 0 3 i £

Fig.3 CCD relative spectral response curve
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Fig.4 Theoretical pre-filter spectral transmittance curve and contrast
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of color camera theoretical spectral response curve and xyz

standard curve
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Tab.1 Contrast of color error before and after pre-filter correction

Theoretical color error after
Name Appearance under daylight Color error before correction

correction

TCS-01 Light greyish red 28.70 6.84
TCS-02 Dark greyish yellow 45.04 7.81
TCS-03 Strong yellow green 40.54 11.51
TCS-04 Moderate yellowish green 21.84 7.27
TCS-05 Light bluish green 11.26 6.31
TCS-06 Light blue 39.51 12.25
TCS-07 Light violet 32.11 10.03
TCS-08 Light reddish purple 29.22 3.39
TCS-09 Strong red 28.60 13.19
TCS-10 Strong yellow 62.31 10.3
TCS-11 Strong green 17.35 5.82
TCS-12 Strong blue 42.47 11.94
TCS-13 Light yellowish pink 36.95 9.54
TCS-14 Moderate olive green 32.90 8.74

Mean color error 33.48 8.92
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