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Matched filtering demodulation of fiber Bragg grating based on
surface attached strain transfer

HUANG Nan, JIA Shuhai, WANG Longning, YANG Zehang, LI Yujie
(School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710065, China)

Abstract: The fiber Bragg grating sensor has a broad application prospect, and the main obstacle limiting its
practical application is the high speed and high precision demodulation of the sensing signal. A matching
grating filtering demodulation method and system were introduced. The reflectance matching filtering
demodulation method was numerically simulated, and the strain transfer model was improved to establish a
three-layer model of fiber-adhensive-piezoelectric stack. The specific parameters of fiber Bragg grating
bonding on the piezoelectric stack were determined by simulation. Finally, the matching demodulation system
was constructed. The method of expanding the demodulation range by bonding multiple fiber Bragg gratings
on the piezoelectric stack was explored, and the center wavelength demodulation of fiber Bragg grating was
realized by Hilbert transform peak-finding algorithm. The demodulation range of the system is 1 540.121 nm~
1 541.474 nm, the maximum deviation is 8.6 pm, and the mean fluctuation is 5.4 pm, whose demodulation
range, precision and stability are good, which can meet the wavelength demodulation requirements in specific
applications. The demodulation system has certain reference significance and practical values.

Key words: fiber Bragg grating; matched filtering; strain transfer; signal demodulation; peak-finding
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Fig. 1 Schematic of matched filtering demodulation method
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Fig.2 Reflection-type matching filtering simulation
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Fig. 11 Hilbert peak-finding and center wavelength calibr-
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