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Research on ®-OTDR disturbance localization method based on
differential SG-NLM algorithm
SHEN Wei', SHEN Wei’, HU Xin', WAN Xiaojin', YU Hao', XU Yingwen', HU Chengyong’,
DENG Chuanlu?, HUANG Yi?

(1. Taizhou Power Supply Branch, State Grid Jiangsu Electric Power Co.,Ltd., Taizhou 225300, China; 2. Key
Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University, Shanghai 200444, China)

Abstract: For random noise presenting in phase-sensitive optical time domain reflectometer (®-OTDR)
signals, a disturbance localization method based on differential Savitzky-Golay non-local means (SG-NLM)
algorithm was proposed to reduce the noise in non-disturbed areas. The differential Savitzky-Golay (SG)
smoothing filtering was used to achieve the preliminary localization of external disturbances. The ®-OTDR
amplitude signal noise could be further reduced by using the non-local means (NLM) algorithm, which was
suitable for dealing with random noise included in two-dimensional signals. The experimental results show that
the proposed method can maximally filter out random noise and achieve better localization effect. Compared
with the traditional NLM algorithm and the amplitude variance localization method, the signal-to-noise ratio

(SNR) is increased by 15.14 dB, and the spatial resolution is improved by 4.05 m.
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Fig. 2 Structure diagram of ®-OTDR system
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Fig. 3 Impact of different SG parameters on signal filtering
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Table 1 Comparison of algorithm performances

Method SNR /dB Spatial resolution /m
Raw signals 8.42 15.32
NLM 18.79 14.26
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