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Application of wavelet denoising in distributed optical fiber
interferometric vibration detection and location system
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Abstract : The phase modulation and positioning principle of a Distributed Optical Fiber Interferometric Vibra-
tion Sensing (DVS) system are discussed and the wavelet denoising principle for interferometric signals is in-
troduced. As the DVS system is vulnerable to environmental noise interference and easy to produce false a-
larms or larger positioning errors, the paper uses the wavelet analysis method to implement the denoise of inter-
ferometric signals and the exact detection and accurate position of vibration signals. The experimental results
show that proper wavelet analysis method selected for time-frequency characteristics of vibration signals im-
proves the signal-to-noise ratio ( SNR) of the detection signal and viration detection accuracy obviously, and
decreases the false alarm rate of the system. Meanwhile, it ensures the system positioning error within +50
m. As compared with other denoising methods, the application of wavelet transform in signal processing im-
proves the accuracy and spatial resolution of the vibration detection and reduces the system positioning error.

The method is applicable for the same types of distributed vibration sensing systems.
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Fig.1 Schematic diagram of Sagnac distributed interfer-

ometric vibration sensing system based on 3 x 3

coupler
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Fig.2 Two interference signals containing noise
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Fig.3 Two interference signals after wavelet denoising
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Fig.4 Original interference signal
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Fig.5 Wavelet coefficients with wavelet decomposition
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Fig. 6  Wavelet coefficients after threshold denoising
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Fig.7 Signal after wavelet reconstruction
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