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Research on fiber vibration type recognition based on adaptive wavelet packet
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Abstract; Phase-sensitive optical time domain reflectometer (®—-OTDR) is widely used due to its advantages of strong anti-
interference ability, high sensing sensitivity, and ability to adapt to various complex external conditions. Therefore based on ®—
OTDR distributed optical fiber system, this paper proposes adaptive wavelet packet decomposition, and selects the decomposition
level according to the mean square error of the signal to achieve adaptation. It is also verified that adaptive wavelet packet
decomposition is better than wavelet packet decomposition feature extraction. For the three types of signals such as non—disturbance,
pedaling and climbing, the signal is collected and preprocessed, and then the feature processing is carried out by adaptive wavelet
packet decomposition and fast spectral steepness, respectively, finally the recognition is conducted based on BP neural network and
SVM algorithm. The experimental results show that the two methods have good recognition results for the three signals, and the
recognition rate of the BP algorithm for the non—disturbance signal is 98. 92% , and the pedaling signal 97. 88%, the climbing signal
96.36%. The average recognition accuracy rate of SVM algorithm is 100% , 86.47%, and 85.75%. It is concluded that the BP
neural network algorithm based on adaptive wavelet packet has a good recognition rate for each event, and has better performances
compared with wavelet packet decomposition. SVM classification algorithm based on fast spectral steepness has the best recognition
effect for non—disturbance signals, but it is not as good as BP neural network for other two signals.

Key words: optical fiber vibration sensing system; ®—-OTDR; adaptive wavelet packet decomposition; fast spectral kurtosis; BP

neural network; SVM algorithm
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Fig. 8 Normalized diagram of the signal energy of a single pedaling
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Fig. 11 Flow chart of adaptive wavelet packet algorithm
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Table 1 Wavelet packet and adaptive wavelet packet recognition
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Table 2 Comparison of the accuracy of event classification between the two algorithms
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