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Measuring Circularity Based on Photo Electricity Technology
and Evaluation by Least Squares Mean Circle Method

JI Xiao-hui, CHEN Tong

(School of Optoelectronic Engineering, Xi'an Technological University, Xi'an 710032, P. R. China)
[ Abstract] A new method of measuring the roundness error based on photo electricity is proposed. Roundness
error was converted to the displacement of a point on optical axial by this method, to amplify micro — displacement
based on ideal optical system longitudinal magnification theory. The displacement fluctuation of light spot image is
converted to electric signal outputting by PSD ( Position Sensitive Detector) . The rotation angle of the piece is meas-
ured by circular optical grating when measuring the circularity of the piece, thus the information of com-plete cycle
outline real time can be acquired. Assessment of circularity error uses the method of least square app-roximation.
The measuring method is correct by opposite experiments is verified. The goals of measuring complete cycle outline
are reached ,and the accuracy of circularity error is 1 pm.
[ Key words] roundness error

longitudinal magnification PSD least square approximation



