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Abstract
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Li Weitao
In order to deal with the nonlinearity, non-stationarity and intermittence of intrusive vibration signal in
the optical fiber perimeter system, a method combining time and frequency domains characteristics is proposed to

distinguish and locate intrusive vibration signal. The minimum frame length is determined by computing embedded
recognizing methods of intrusive vibration signal are proposed. Firstly,

dimension to better reserve the dynamic characteristic of the time series signal. The two stages judging and
Sensors;

short-term energy and zero-crossing
improve the accuracy of locating intrusive signal, Bayesian adaptive threshold estimation in wavelet domain is
signal processing;
dimension; Bayesian threshold
OCIS codes

measurements are used for determining whether the vibration signal is generated, and then the intrusive signal is
applied to reduce the noise of the signal, and the reconstruction signal is finally transformed to frequency domain to

5l

recognized according to the characteristic of the energy distribution of each layer’'s wavelet coefficients. This method
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effectively reduces the efficiencies of recognizing error and loss for optical fiber perimeter system. In order to

280.4788; 070.4340;230.2285; 060.2430

find the intrusive point. The experiments result shows that the proposed algorithm is effective.
optical fiber perimeter system;

time-frequency feature;

embedding
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Fig. 1 Structure of Sagnac optical fiber sensing system
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Fig. 2 Schematic diagram of wavelet decomposition and reconstruction
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Fig. 3 Schematic diagram of experimental structure of fiber optic security system
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Fig. 4 Fiber optic security system vibration signal Fig. 5 Dimension and correlation integral curve
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Table 1 Short-time energy and short-time average zero-crossing rate

Feature 1 2 3 4 5 6 7
E./107" 0.9766 3.3378 0.6732 0.1045 0.0582 0.0342 0.0207
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Table 2 Energy distribution table of scale wavelet coefficient

Feature 1 2 3 4 5
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Table 3 Recognition rates of fiber optical signal with different features

Rate Rate Rate with Rate with Rates with
Feature with tap /% with climb /% storm wind /% rain storm /% birds landing /%
E..Z, 83.2 87.3 20.9 35.8 22.2
€ 72.6 69.8 68.5 57.6 60.4
E..Z, e 98.2 99.3 3.6 5.7 3.2
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