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Design of Miniaturized Fiber Grating Temperature Demodulation System
Based on Zynq
GUO Haotian, ZHU Xufeng, LYU Qingfeng, YANG Jianjun, REN Qianyu, JIA Pinggang
(State Key Laboratory of Dynamic Measurement Technology, North University of China, Taiyuan 030051, China)
Abstract: Aiming at the temperature measurement requirements of fiber grating sensors, this paper proposes and implements a
Zyng-based Fiber Bragg Grating (FBG) temperature demodulation system. The system adopts the Zynq architecture, and the acquisi-
tion of FBG spectra and the calculation of the center wavelength are realized in the hardware system. Through the analysis and opti-
mization of Gaussian fitting peak-seeking algorithm, the matrix operation is used to reduce the amount of curve-fitting operations,
and the FBG center wavelength solving is realized in the hardware system, which takes into account the demodulation accuracy and
at the same time, improves the demodulation rate and real-time performance of the system. The miniaturized fiber grating tempera-
ture demodulation system developed has a wavelength demodulation range of 1 510 nm ~ 1 590 nm with a stability of £2 pm, which
has a good potential application value in structural monitoring and other fields.
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Fig. 1 FBG temperature sensing principle
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Fig. 2 Overall system design
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Table 1 Demodulation system temperature test results
HREE/PC i K /mm
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Fig. 10 Sensor warming experiment result graph
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