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UNANYRANWIDINE

Fourier transform profilometry (FTP) is one of the useful three-dimensional (3-D) shape
measurement methods. When a sinusoidal grating is projected onto an object surface being
studied, phase of the projected grating pattern is modulated by spatial profile of the object.
This phase modulation is encoded into fundamental frequency spectra of the grating pattern.
By recording the deformed grating pattern with an image acquisition sensor, this phase
information can be retrieved from the fundamental spectrum by using Fourier transformations.
The retrieved phase information is then employed for reconstructing 3-D object surface
profile. However besides fundamental components, deformed grating images may also
contain lower and higher orders of spectra. When the fundamental component has broad
bandwidth, it may be corrupted by the other spectra. This is the inherent drawback of the
conventional FTP.

In this project, a new white light non-phase-shifting method for eliminating unwanted
background in FTP is proposed by using an object image being measured and a single grating
image deformed by this object. The background signal of the deformed grating image can be
eliminated by using the object image scaled by a contrast ratio of the two images. The
proposed method has advantages over the previous works in that firstly, uses of a white light
illumination and a monochrome image sensor results in low-cost system. Moreover, the
calibration process of the mean and the contrast values is simpler and independent upon
characteristics of the image sensors. In addition, the use of a single grating pattern minimizes
simultaneously projection and image acquisition times and phase error caused by abrupt

change in amplitude or timing of light projector’s synchronization signals known as jitters.





