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Research on peak searching algorithms errors of fiber bragg grating sensing signal
HU Liaolin, WANG Yaping, WANG Bin

(Faculty of Mechanical and Precision Instrument Engineering, Xi”’an University of Technology,Xi’an 710048,China)
Abstract; Fiber Bragg grating sensor makes acquisition to physical change by detecting the FBG
central wavelength drift that caused by physical change, while the wavelength detection precision
is limited by peak searching algorithm. Five peak searching algorithms were studied. The influ-
ence of truncating length, signal to noise ratio(SNR) and wavelength resolution on peak search-
ing algorithms were analyzed. It is found that the peak searching error is increasing rapidly if the
truncating length is either too long or too short. The truncating length of each peak searching al-
gorithm is generally different, while slightly larger than 2 times of the bandwidth of 3 dB is a bet-
ter choice. We clarify a fact that the higher the SNR and wavelength resolution, the smaller the
peak searching error. Combined with the experiment, the peak searching error of Gaussian non-
linear fitting is the smallest, while the centroid algorithm perform worst. The peak searching er-
ror of Gaussian nonlinear fitting can reach 0. 01pm in experiment.
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Fig.1 Diagram of the fiber Bragg grating sensing system
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Fig. 2 Different order polynomial fitting effect
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Fig. 3 Peak searching error of different truncating length
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