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Detection of Height of Minute Balls Based on Triangulation Using Detected 2-D Images
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Abstract

A means of inspecting the height of minute balls using an optical system with two cameras and a
lighting system is described. The two cameras detect the minute balls from a vertical direction and
from an oblique direction. In the images produced, bright highlights can be observed on the balls.
When the height of the minute balls is changed, the position of the bright spots in the oblique image
shifts laterally. In order to measure the amount of shift in the image, it is necessary to match the two
images to compare the position of the spots. In this study, a method of correcting the distortion of
the images is proposed. The method uses a standard pattern in which black circle patterns are regu-
larly arranged to measure distortion. The method can be applied to correcting the asymmetric curve
distortion of images. Using this technique, the position error between the two images was corrected
to within 0.027809 pixels. The result of an experiment using steel balls with a height change of 100 um
is shown. The result shows that the height change can be detected as a spot shift of approximately 10
pixels.
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