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An In-Process Measurement Technique for Non-contact Monitoring of
Surface Roughness and Form Accuracy of Ground Surfaces

Yim, Dong-Yeol and Kim, Seung Woo

ABSTRACT

An optical technique using laser for non-contact measurement’ of surface
roughness and form accuracy of ground surfaces is presented.

It is found that, when a ground surface is illuminated by a beam of laser
light, the roughness height and slope distribution has significant influence on the
pattern of reflection and it maintains an unique Gaussian distribution relationship
with the surface roughness. The principle idea of the optical measurement sys-
tem is therefore monitor the radiation, and then calibrate it in process against
surface roughness by means of necessary digital data processing.

On the other hand, measuring the form accuracy of a ground surface is ac-
complished by using a triangular method, which is based on observing the move-
ment of an image of a spot of light projected onto the surface. The image is
focused, through a series of lenses for magnification, on a photodetector array
of line configuration. Then the relative movement of image and consequently
the form accuracy of the surface can be obtained through appropriate calibration

procedures.
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Experimental test showed that the optical roughness measurement technique

suggested in this work is very efficient for most industrial applications being ca-

pable of monitoring the roughness heights ranging 0.1 to 0.6 pm CLA values.

And form accuracy can be measured in process with a resolution of 10 pm.
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