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Chromatic Confocal Measurement Method Using Color Camera and

Color Conversion Algorithm
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Cheng Fang™

Abstract In this study, we propose a chromatic confocal measurement method that employs a color camera. The
chromatic confocal measurement technology is extensively used in microscopic detection, biomedical applications,
and other fields because of its sub-micron or even nanometer axial resolution and the advantage of obtaining height
information without axial scanning. Furthermore, a color conversion algorithm is proposed and optimized by
simulations to establish the corresponding relationship between the axial height and color. Experimental results
indicate that the proposed color conversion algorithm can establish a good linearity between the axial height and
color, and the linear judgment coefficient is R*=0.9979. We evaluate a step with a height of 100 pm and observe
that the measurement accuracy can reach the sub-micron level. We also measure the coin surface and observe that
our color conversion algorithm can reconstruct the three-dimensional surface topography of the coin after correcting
a series of errors.
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Fig. 2 Principle of chromatic confocal measurement method
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Table 1 Results of color conversion in different positions

Axial height / Hue Axial height / Hue
pm parameter ©wm parameter
600 227.0172 1200 147.6741
700 216.8681 1300 132.2257
800 203.6879 1400 115.4890
900 190.0995 1500 97.9931
1000 173.7393 1600 83.8637
1100 161.7365 1700 72.2192
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Table 2 Data of step experiment with color camera and calculation results of step height

) H value of 1.3 mm gauge
Experiment number ,
block's surface

H value of 1.4 mm gauge

block’s surface

Difference of H

Height difference /pm

1 89.4441 103.8445 14.4004 99.2447

2 89.9892 103.9810 13.9918 96.4285

3 89.0367 103.3818 14.3451 98.8633

4 89.8664 105.0568 15.1904 104.6892

5 89.2076 104.1633 14.9557 103.0717

6 90.1667 104.1286 13.9619 96.2225
Average value 89.6185 104.0927 14.4742 99.7534
Relative error 0.25%
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Table 3 Data of step experiment with spectrometer and calculation results of step height

) Wavelength of 1.3 mm gauge
Experiment number

Wavelength of 1.4 mm

Difference of

Height difference /

block’s surface /nm gauge block’s surface /nm wavelength /nm pm
1 584.8549 583.0764 1.7785 100.4802
2 584.8486 583.0587 1.7899 101.1243
3 584.8429 583.0780 1.7649 99.7119
4 584.8594 583.0513 1.8081 102.1525
) 584.8355 583.0501 1.7854 100.8701
6 584.8608 583.0691 1.7917 101.2260
7 584.8470 583.1040 1.7430 98.4746
8 584.8480 583.1004 1.7476 98.7345
9 584.8337 583.0649 1.7688 99.9322
10 584.8454 583.1053 1.7401 98.3107
Average value 584.8476 583.0758 1.7718 100.1017
Relative error 0.10%
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