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Study on denoising method of Brillouin optical time domain
reflectometry signal of submarine cable

KE Tianbing' ,LIN Lin' LI Yonggian® ,ZHAI Lina’
(1. Fuzhou Electric Power Information Technology Company Ltd. , Fuzhou 350004 ,China;2. Department of Electronic and
Communication Engineering, North China Electric Power University , Baoding 071003 , China)

Abstract: In order to detect the Brillouin optical time domain reflectometry signal ( BOTDR) of photoelectric
composite submarine cable from the noise background effectively, wavelet threshold method was proposed to denoise the
real-time monitoring signal according to the characteristics of signal. Optimal parameters of wavelet threshold denoising
suitable for Brillouin optical time domain reflectometer signal of the cable were determined through theoretical analysis and
experimental comparison. The effect of wavelet threshold denoising was compared with the effects of median filtering method
and mean filtering method. The results show that compared with both the traditional filtering methods, wavelet threshold
method with optimal parameters can effectively denoise the signal. It not only can improve signal noise ratio to 14. 1dB, but
also can detect strain change of 100we. The study has important reference for efficient processing of BOTDR of submarine
cables.
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Fig. 1 BOTDR monitoring signal of submarine cables
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Table I MSE of denoised signal with different parameters

decomposition layer

vanishing moment

1 2 3 4 5 6 7 8
1 402.92 227.19 128.47 60. 86 25.29 30.09 115.08 552.44
2 400. 58 226.23 127.51 59.44 23.31 27.07 111.38 541.16
3 399.13 225.00 126.47 58.41 22.06 26.87 100.73 529.35
4 395.89 223.76 125.57 58.35 20.52 26.81 68.35 445.67
5 392.74 221.87 123.78 57.06 19.60 26.43 67.07 439.95
6 388.46 219.61 122.03 56. 64 19.15 26.36 64.08 426.15
7 382.64 216.44 120.29 55.72 18.93 23.35 63.96 400.52
8 373.97 211.10 116.68 53.56 18.16 20.36 61.84 369. 54
9 361.38 201.43 110.17 50.70 18.12 19.03 56.67 259.49
10 331.88 175.38 91.54 40.73 16.32 16.86 53.85 233.77
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Fig. 2

Denoised signal with different decomposition layer and the same

vanishing moment
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Fig.3 Denoised signal with different vanishing moment and five decom-

position layers
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Fig.4 Denoised signal with hard threshold and soft threshold
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Fig.5 Denoised signal with different threshold regulation
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Fig.6 BOTDR signal with increased strain
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Fig.7  Comparison of wavelet threshold denoising with mean filtering

and median filtering
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