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A noncontact distance measurement technique using
a phase grating
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We developed a distance measurement technique that solves some of the problems of the triangulation
method of optical noncontact distance measurement. In this technique, the wavefront of diffuse reflection from
the measured object is split into two by a phase grating and the generated interference fringes are received by
a photodetector. Our technique seeks the radius of the curvature of the wavefront from the interference fringe
spatial frequency, which is to say, the distance to the measured object. Compared to the triangulation method,
this method is characterized by a better ability to cope with curved surfaces, dents, and other features of the
measured object’s shape. In addition, the effects of strong reflected light from the measured object are reduced.
As a sample evaluation, the surface profiles of a metal pin gauge were measured by the triangulation method
and the novel method, and the effectiveness of the latter was confirmed.
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