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Research on Spectral Overlap Recognition of Cascaded Fiber Bragg Grating
Based on Optical Power Cutting Algorithm

ZHANG Shuai LU Meng MAI Jiancong ZHU Pingyu
(School of Mechanical and Electrical Engineering of Guangzhou University, Guangzhou 510006, China)

Abstract: When using cascaded fiber Bragg grating (FBG) sensors, the uncertain strain may dynamically overlap the FBG
spectra adjacent to two central wavelengths under actual working conditions, causing the test signal to be disordered and unable to be
correctly demodulated by the commercial FBG demodulation equipment software, resulting in the loss or distortion of the real strain
of the tested object. A FBG spectral optical power cutting algorithm is proposed and an optical power contour function model is
established, Search the intersection of the equidistant optical power contour family and the FBG spectrum, and identify the overlapping
states of two FBG spectra with adjacent central wavelengths according to the number of intersections. The calculation case of the
measured data of two cascaded FBG sensors in the alternating load fatigue test of wind turbine blades shows that the FBG spectral
optical power cutting algorithm proposed in this paper can effectively identify the overlapping spectra of two FBG sensors, and provides
a solution for the self diagnosis of cascaded FBG sensors in engineering application.

Keywords: cascaded fiber Bragg grating sensors; optical power contour; spectral overlap; optical power cutting algorithm
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