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FOURIER TRANSFORM PROFILOMETRY/3D SHAPE MEASUREMENT/

WAVELET TRANSFORM/WAVELET FILTER/GRATING PROJECTION

The work in this thesis focuses on the study of 3-D Fourier transform
profilometry using wavelet filters that are the first-order derivative of Gaussian, the
Mexican hat and the Morlet wavelets and an isosceles prism as a test object. Effects of
the filter center frequency and its passband on the 3-D reconstruction performance are
experimentally investigated. To reconstruct the object profile, the center frequency
must match to that of the fundamental spectrum of the deformed grating patterns. The
reconstruction performance of the three wavelets is quantitatively evaluated by
comparing the reconstructed height with that obtained by using a direct contact
measurement. The experimental results show that the Mexican hat wavelet can
reconstruct sharp prism peak due to its broad passband with quadratic response in both
transition bands. It is also found that the Morlet wavelet has the lowest average error in
the height measurements, because it has well localized passband, which can be

independently defined without affecting its center frequency.
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