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Multilayer absolute angular displacement sensor based
on the re-modulation method

Liu Xiaokang, Kang Chengying, Yu Zhicheng,Zheng Fangyan, Wang Hewen

( Engineering Research Center of Mechanical Testing Technology and Equipment, Minisiry of Education ,
Chongqing University of Technology, Chongqging 400054, China)

Abstract: To meet the industrial needs of miniaturization and maintain favorable precision and resolution, a circular time-grating angular
displacement sensor is proposed by using multi-layer structure and re-modulation scheme. The sensor is a three-layer structure. lts inner
and outer rings complete the re-modulation of the signal through the multi-layer structure by using the axial space. The inner ring is used as
the rough measurement part to realize the absolute positioning and the outer ring through re-modulation is used as the fine measurement part
to improve the resolution of the sensor. A prototype sensor with an outer diameter of @ =100 mm and an inner diameter of @ =50 mm is
manufactured by PCB technology. Preliminary experiments show that when the inner and outer rings are excited at the same time, the inner
and outer rings are affected by the crosstalk generated by each other. Therefore, a time division method is further proposed to avoid the
influence of signal crosstalk to improve the measurement accuracy. The final experimental results show that the sensor can achieve absolute
positioning and the resolution of the fine measurement part is doubled, and the original measurement accuracy reaches +4.1".
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Fig. 1  Principle of the incremental time-grating sensor
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(a) multi-layer sensor structure

(b) Sensor signal flow diagram
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Fig.2  Structure of the multi-layer sensor
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Fig.3 Method of absolute positioning measurement
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