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Adaptive main frequency bandpass filters used

in Fourier transform profilometry
LEI Cun-dong, LU Yin-huan, WANG Ru-li
(Shanghai Institute of Technical Physics ,Chinese Academy of Sciences ,Shanghai 200083 , China )

Abstract: The basic principle of Fourier Transform Profilometry ( FTP) is introduced, then a new Adaptive
Main Frequency Bandpass Filter( A-MFBF) algorithm is proposed based on the simulation result of phase mod-
ulation frequency spectrum. The proposed algorithm is used to design the A-MFBF to filter out the main fre-
quency and reconstruct the phase of a measured object. Results show that the precision of 3-D measurement
system can be improved by 5% relative to that of the average ones, and its metrical precision can be repeated
steadily. The real-time 3-D shape reconstruction is implemented by proposed A-MFBF without effect by sub-
jective factors. Furthermore, a experiment of reconstructing phase for the steel with ribs is carried out, and the
precision of reconstructed measurement is calculated and analyzed. The results show that the precision from the
theoretical simulation is in good agreement with the experimental results, which demonstrates the validity of the
algorithm.
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Fig.6 Deformed grating pattern of steel with ribs and its shape reconstruction
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Tab.1 Comparison between measurement results of two algorithms and truth values

(20 YF-34) Bhm BEMORSE O BEISE Wb B BEEEE Wiz
BB/ mm 2.42 5.10 2.20 2.37 2.36 7.44 26. 66
A B 455/ mm 2.439 5.137 2.238 2.355 2.354 7.511 26. 684
AW H IR/ % 0.79 0.73 1.72 0.63 0.25 0.95 0.09
38 o7 I 25 5/ mm 2.436 5.139 2.226 2.365 2.356 7.408 26.752

H 3 W iR 2/ % 0.66 0.76 1.18 0.21 0.17 0.43 0.35
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