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Crosstalk Coefficient Estimation for Three-Wavelength Single-shot Interferometry
by Model Fitting Technique

Katsuichi KITAGAWA"

Crosstalk compensation is an essential technique in three-wavelength single-shot interferometry which uses a
commercially available RGB LED illuminator and a color camera in the imaging system. To estimate the crosstalk
coefficient more easily than the conventional method, we have developed a new method which does not require three
images. Instead, it estimates the coefficients from a single image by fitting the observed RGB data to a model
function which is derived from a crosstalk model and an interference model. The test results agreed well with those

by the conventional method.
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Fig. 1 Optics of spatial carrier method

TRl Y =T7 VS (KR vy hmr=s REH
EAREHFE L — EHEEBEKRKETKIT 1-1-45
(E-mail: katsuichi_kitagawa@toray—eng. co. jp)
* R&D Center, Electronics Division, Toray
Engineering Co., Ltd.
(Received April 11, 2011)

2% "
’ Blue LED

Fig. 2 RGB-LED illuminator

HEZREL, 2 HEOHAIC 350nm B22 Y9, 3 HED
BAI lum BEEOREITKEI LT 5 101,
ﬁ@ﬁi,mgzpmimW@3éum%%%%(f
— 7 : CCS, MK : HLV-3M-RGB-3W) &t B 7 —H AT (X
— 7 : Basler, #13X : sca640 -70gc) (2 X W #& XN 5. LED
Dr—7rE (1% v 7fE) 1%, 470nm, 530nm, 627nm T&H
5. Fig. 31, LA T =B AT O EERMEL, 3
D> LED v — 27 EZ7~3. Zd 3 {HD LED % [FFE A

10 £
09 : /{
o8 - / 5
o7 A RS L
2_) oe / : \ \I‘ Blue ]
g / X 5
Z o5 1 Graen -
Z o4 / ! /N f\ ] —— rea
§ 0.3 / 1 / \ i \
0.z \ f
0.1 // \ /
00 Tl e F=m
400 450 500 5§50 8oo B850 700
Wave Jeangth (nm)
Blue LED Green LED Red LED
@70nm)  (530mm) (627nmn)

Fig. 3 Spectral sensitivity of the color CCD camera,
with the peak wavelengths of three LEDs.
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Fig. 4 Captured color image with B-LED on, and its
decomposited B,G,R images.
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Fig. 9 Crosstalk-compensated intensities
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Table 1 Obtained waveform parameters

B G R
a 90 80 87
y 69 71 74
P -0.15 -0.07 -0.09
f 0.0394 0.0344 0.0300
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