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Optical fiber position sensor based on wavelength encoding and
arrayed waveguide grating demodulation

GUI Cong, SONG Wuzhou", ZHAN Wei, LIU Haocheng, XIA Weisheng
(School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The wavelength-encoded optical fiber position sensor has the advantages of being insensitive to light intensity changes
and high stability. In order to further simplify the structure and reduce the cost, a new type of wavelength-encoded optical fiber
position sensor is proposed. Using 10-order binary pseudo-random m-sequence as the coding standard of the sensor, the coding
scale is made with a grating pitch of 100 wm and the sensing system is built, and the absolute position information is demodulated
by the output voltage of the working channel. At the same time, the arrayed waveguide grating(AWG) is used as the demultiplex-
er and multiple photodiodes form a multi-wavelength detection system, which simplifies the sensing system and improves the re-
sponse speed. Using a stepping motor with a unidirectional positioning accuracy of 6 pwm as the displacement standard, the feasi-
bility of designing a sensor with a resolution of 100 pm is verified.
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