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Surface roughness estimation using color imaging (2nd Report)

— Optimization of a measurement system by using a parameter design method in quality engineering —

NAKANO Masaharu

It is difficult to control quality quantitatively using sensory tests such as visual inspection and palpation, which
have been used as methods for evaluating surface roughness. In this study, a method to image and measure the color
of the sample surface with high accuracy using a two-dimensional colorimeter, and to quantitatively estimate the
macroscopic difference in surface roughness from the colorimetric value distribution has been developed. This paper
investigates factors that affect the colorimetric value distribution by using a parameter design method of quality
engineering, and shows the result of optimizing the measurement system so that the measurement variation is small
even in noisy situations. The surface roughness and the width of the colorimetric value distribution were set to input
and output, respectively, and the parameter design of dynamic characteristics was performed. The distribution of
colorimetric values changed depending on factors such as the color of the light source, the type of imaging lens, and
how lighting was applied to the sample. In addition, by optimizing the parameters of these factors, it was confirmed
that it was possible to improve both S/N ratio and sensitivity by up to 7 db.
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