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A high speed and high precision displacement
measurement method using double grating scales

JIE De-gang,LIU Yan-jie, SUN Li-ning, CHEN Zhi-chao, CAI He-gao
( Robotics Institute of Harbin Institute of Technology, Harbin 150001,China)

Abstract: A high speed and high precision displacement measurement method based on double grating
scales was presented, and the signal’s switching and merge of double grating scales was discussed
based on the analysis of measuring theory of grating scale. By analysis of the subdivision error of
Moire fringe, the error of the count impulse’s switch process was decreased. A signal process circuit
was designed using the programmable logic device-FPGA, and the feasibility of method was proved
through the logical and timing simulation by the design software of FPGA. Experimental results show
that while the maximum allowable moving speed of grating is grater than 1 m/s, the measurement res-
olution is 10 nm. It can satisfy the system requirements of high speed and high precision displacement
measurement.
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