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High-Precision Wavelength Demodulation Algorithm of Fiber Bragg Grating
Based on Wavelet Denoising
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Laser Institute, Qilu University of Technology (Shandong Academy of Sciences), Jinan, Shandong 250300, China

Abstract This study proposes a high-precisionwavelength demodulation algorithm of fiber Bragg grating (FBG) based on
wavelet denoising to overcome the shortcomings of traditional wavelength demodulation algorithms in the online monitoring
system of FBG, such as low detection accuracy and effectiveness. First, we perform rapid calculations on the spectral
waveforms that are processed using the wavelet noise reduction method to generate a new function. Then, we obtain the
center wavelength for the new function. Finally, a set of FBG transformer winding temperature online monitoring system
based on a vertical-cavity surface-emitting laser is constructed; the wavelet noise reduction technique is used to demodulate
the wavelength and indirectly acquire temperature data. The experiments show that the wavelet denoising technique
outperforms the finding peaks directly, polynomial fitting, and Gaussian fitting algorithms in terms of speed and stability. In
the temperature range of 70-90 °C, the temperature measurement accuracy can reach +0.04 “C. The wavelength
demodulation’s highest standard deviation is less than 1.67 pm. Further, the operational efficiency of the algorithm is
greater than that of the commonly used Gaussian fitting algorithm. Therefore, the algorithm may be used in the FBG’s high-
precision real-time online monitoring system in the industrial environment.
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Fig.1 Gaussian fitting model and actual waveform of the FBG reflection spectrum. (a) Gaussian fitting model; (b) actual waveform
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Table 1 Wavelet denoising threshold and correlation coefficient

Threshold 4 20 24 34 44 54 64 74
Correlation coefficient 0. 9465 0. 9469 0.9473 0. 9475 0.9483 0.9483 0.9484 0.9484
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Fig. 2 Correspondence between threshold and correlation

coefficient
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