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Abstract: In an image-based angular displacement measuring device, the installation eccentricity of
the calibration grating directly affects the accuracy of angular displacement measurements. In this
paper, a system for debugging the eccentricity of the grating in the angular displacement measuring
device was designed. First, according to the mechanism of image-based angular displacement
measurement, a method for monitoring the eccentricity of the calibration grating was proposed
utilizing a linear array image sensor. A model of the eccentricity monitoring signal on the image
sensor was subsequently established, and a mechanism for changing the signal was determined.
Finally, an experiment on a certain type of angular displacement measurement device was carried out
and debugging suggestions were provided. The experiment demonstrates that the adjustment
reduces the root mean square error from 1 017" to 12. 8”. The eccentricity monitoring system

designed in this paper can achieve installation and debugging of the calibration grating with high
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precision, and improve the efficiency of mass production of image-based angular displacement

measurement devices.

Key words: angular displacement measurement; grating debugging; eccentricity error; monitoring system
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Fig.4 Principle for

grating eccentricity monitoring
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Fig.5 Schematic of angular displacement detection system
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Fig. 7 Experiment device for angular measurement
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