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Two-phase Driven Time Grating Displacement Sensor Angle Measuring System

Error Modeling and Analysis
YANG Jisen,JIANG Zhongwei,RAN Yangjie LI Hongwei
(Eng. Research Center of Mechanical Testing Technological and Equipment of Ministry of Education,

Chongging Univ. of Technol. ,Chongging 400050, China)

Abstract:In order to further expand the scope of applications of the time grating displacement sensor, a novel angle measuring system

in view of a two-phase driving type time grating displacement sensor was proposed based on the traditional field type time grating dis-

placement sensor. Position signals from grating sensor with low resolution, low-cost and time signals based on the direct digital frequen-

cy synthesizer technique were used to form one novel time traveling wave in the angle measuring system. Under the support of tradition-

al technology from the traditional time grating displacement sensor, the time traveling wave was used to construct a new type angle

measuring system. The error model of the angle measuring system was studied and the results showed that the main errors are made up

of non-orthogonal grating signals, non-equal amplitude of grating signals and residual DC level. The experimental results showed that

the measuring errors of time grating displacement sensor are reduced effectively, and the measuring accuracy of the angle measuring

system is improved greatly and the measuring accuracy reaches +3.2" through the error model.
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Fig.1 Theory of synthesizing traveling wave
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Fig.2 Block diagram of new type time grating dis-

placement sensor
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Fig.3 Spatial signal unequal-amplitude error vector
diagram
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tor diagram
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Fig.6 Grating signal error waveform simulation diagram
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displacement sensor
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Fig.8 Error curves for new time grating displace-

ment sensor
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