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We have developed a 3D-shape measurement technique of an electronic substrate
with electronic parts using a wavelength variable laser. In the technique many speckle interferograms are
captured under small random vibrations in environment. These vibrations would make phase shifts between
the captured interferograms random. Amounts of these shifts are calculated through Max & Min light
intensities searchings at two different pixels in frames and twin normalizations of their intensity
changes. The calculated shifts and light-intensity changes at pixels are used to extract phase
distribution with the Least-Squares Algorithm. During the laser wavelength is varied from 778.20nm to
780.28nm, 140 specklegrams are captured, and phase distributions are extracted regarding 7 different
wavelengths. The ratios of phase change against wavelength change are extracted at all pixels of the
frame. 3D shape is then calculated from the obtained ratios.
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