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Abstract
Monitoring and analysis of an initial state of paint drying by digital holography
by

KIMOTO Yoshiki, YAMAGUCHI Ichirou and YOKOTA Masayuki

We propose a novel technique for evaluating a drying process of a painted surface using phase-shifting
digital holography. In comparison with the previous methods using speckle pattern or gravimetry, the
proposed method can afford an intensity image for directly monitoring and local variations of drying with-
out imaging lens. It can also be applied to three-dimensional surfaces of complex shapes. In the pro-
posed method, a surface activity of paint can be evaluated by using the information of reconstructed
amplitude and phase of object wave reflected from the painted surface. In addition, quantitative analysis
utilizing a cross-correlation function and phase change derived from reconstructed complex amplitudes
is performed and the drying time of paint for different area and temperature is evaluated. In addition, the
results are compared with a gravimetrical measurement of paint drying. The technique is also applied to
monitoring drying process of a complex surface of a miniature bulb.

Key words: Phase-shifting digital holography, Paint drying, Cross-correlation, Non-contact,
Three- dimensional distribution measurement
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