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A reflective grating displacement measurement method based
on error analysis and the improved CORDIC algorithm

Li Runze',Wang Tao’,Niu Qunfeng' , Wang Li', Lin Shuxiang'

(1. College of Electrical Engineering, Henan University of Technology, Zhengzhou 450000, China;
2. Sanmenxia Zhongyuan Measuring Instrument Co. , Lid. , Sanmenxia 472000, China)

Abstract: To address the problem that the existing reflective grating and reading head cannot set more grid lines to further improve the
stability and accuracy when the volume is small, a method for improving the displacement measurement accuracy of the reflective grating
is proposed. The method corrects the grating Moire signal quality by analyzing the error of three main factors that affect the grating Moire
signal, including DC, amplitude, and orthogonality deviation. The arctangent subdivision method is used to interpolate and subdivide the
corrected grating Moire signal to obtain the measurement result. Meanwhile, it improves the CORDIC algorithm used in the orthogonality
error correction and arctangent subdivision. Experimental results show that the subdivision error is reduced from 45" before correction to
6" after correction, which verifies the repeatability of the system, the consistency and hysteresis of the forward and reverse displacement.
The measurement accuracy reaches =1 pwm under the same grid logarithm, which is significantly better than that of the commercial
grating displacement sensor.
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Fig. 1 Reflective grating measurement principle
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Fig. 3 Improved CORIDC solve the error curve
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Fig.4  Approximation error curves
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HAFE/ pum 20 20 20 20 20
K BE/ wm *1 +5 +1.8 *1 *1
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