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Crosstalk Compensation for Three-Wavelength Interferometry
Katsuichi KITAGAWA"

A crosstalk compensation technique is proposed for three-wavelength single-shot interferometry. This technique is essentia when
acommercialy available RGB LED illuminator and a color camera are used for the imaging system. Based on a linear model, the
crosstalk compensation agorithm is derived. The crosstalk coefficients are obtained from the linear regression andysis of the R,G,B
signals in three images captured with a different LED illumination. The effectiveness of the proposed technique has been confirmed
by severa methods. Finally, it has been applied to the single-shot interferometric measurement of 1 um step height. The agorithms
used and experimental results are presented.
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(nm) (nm)
R 627 20
G 530 35
B 470 25
3.
12-16)
B'=B+aG+bR
G'=cB+G+dR @
R=eB+ fG+R
B'G,R B,GR abcdef
c %

B=B'-aG'~bR
G=-cB'+G' —dR @
R=—eB'- G'+R

4.2

4.1

nm

' Red LED

Gresn LED

’ Blue LED

Fig. 3 RGB-LED illuminator.

10 Y
08 - /t
o8 . / e
DS VAR \/
2 / | X i ue
& 05 Green 1
2 o7 T 17K 5 bl |
g 0.3 / 1 / \ f \
0.2 / \ /
0.4 / L /
. sl . =
400 450 500 550 800 B850 700
Wave Yength (nm})
Blue LED Green LED Red LED
(470mm)  (530nm) (627nm)

Fig. 4 Spectra senstivity of the color CCD camera,
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Fig. 13 Flowchart of three-wavelength single-shot
interferometry.

Fig. 14 Measurement result of 1um step height.
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