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Abstract; To improve the signal quality and angle measuring accuracy of a parasitic time grating sen-
sor, the effect of installation errors of a discrete probe on the angle measuring accuracy of the sensor

was researched. The structural components and working principle of parasitic time grating were intro-
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duced, and a 3D simulation model of parasitic time grating sensor was built. The Ansoft Maxwell sim-
ulation software was used to analyze the influences of different gap sizes between probe and rotor, the
size changes of the pitch and yaw angles of the probe on the measurement accuracy of the sensor.
Meanwhile, an experimental platform was built by using the 84-level parasitic time grating to verify
the actual experiment. The simulation and actual experimental results show that the gap , the pitch
angle and yaw angle of the probe in the installation errors all influence the accuracy of the sensor. The
influence of gap variation on the measurement accuracy is regular and can be corrected by modeling.
The optimal installation gap size of the researched 84-level parasitic time grating is 0. 2 mm. Moreo-
ver, the modeling method of the pitch and swing angles affecting the accuracy of the sensors is built
due to their complex changing principles. The acquired results can be used to research further on the
structure optimization, precisely installation and error correction of the sensors and can improve the
measurement accuracy of the sensor.

Key words: parasitic time grating; time grating sensor;angle-measuring accuracy; installation error;

Ansoft Maxwell; experimental verification
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Fig. 1  Structure and working principle of parasitic
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Fig. 2 Electromagnetic simulation model of parasitic

time grating
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wave
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