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Denoising of fiber Bragg grating sensing signal and implementation
by FPGA based on digital filtering
WANG Yaping, HU Liaolin, 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 caused by physical change, while the wavelength detection precision is
limited by noises. To improve the detection precision in noisy circumstance, this paper suggests
that the digital filter wave to denoise. By analyzing the ability of denoising for FIR low-pass filter
with various window functions, it is discovered that the Kaiser window has a better performance
in pass-band ripple, stopband attenuation, SNR and MSE, so that its order and g parameters are
determined. The designed wave filter is used to carry out the de-noising treatment of the FBG re-
flection spectrum with good results obtained, particularly in the peak value of wavelength. So
that the FBG reflection spectrum is rather smooth and the resolution ability of peak value wave-
length is obviously improved. Finally the PPGA is used to realize FIR filter wave and to denoise
fiber Bragg grating sensing signal, and the designed FIR wave filter has further been tested to
have a better denoising effects.
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Fig. 1 Diagram of the fiber Bragg grating sensing system
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Fig. 2 Noiseless and noisy fiber Bragg grating
reflection spectra
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Fig.3 Fiber Bragg grating reflection spectra and noise before and after denoise
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