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Fiber Distributed Sensing Signal Recognition Based on Endpoint
Detection and Signal Recombination

WU Hu, KONG Yong, WANG Zhenwei, DING Wei, LI Huan
(College of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620,
China)

Abstract: In order to improve the recognition accuracy of intrusion vibration events by distributed optical
fiber acoustic sensing system based on phase—sensitive optical time domain reflectometer, a recognition
method of fiber optic vibration signals using endpoint detection and signal recombination is proposed. The
method first uses EMD _PCC-based denoising to denoise the signal, then performs endpoint detection on
the denoised signal, reorganizes the detected vibration signal and extracts the frequency domain information
of the vibration signal, uses a dual-input multi-scale convolutional neural network to extract the time
domain features and frequency domain features of the vibration signal respectively, and finally uses a
support vector machine for classification. The experiment proves that the recognition method can quickly
complete the training of the recognition model and effectively recognize the intrusion vibration signals
collected in the actual environment, and the recognition accuracy of the intrusion signals can reach 94.8%.
Key words: Distributed fiber optic sensing; Phase—sensitive optical time domain reflectometer; Endpoint
detection; Multiscale convolutional neural networks; Support vector machines
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FEUBH 28 W 4% (Dual-input Multi-scale Convolutional Neural Network, Dual_MS_CNN) it fij A, ffi Ffj 35 F 4 22
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DFB-LD: Ultra-narrow linewidth laser; AOM: Acousto-optic modulator; EDFA: Erbium-doped fiber amplifier;
BPF: Band pass filter; PD: Photodetector; DAQ: Data acquisition card; WG: Waveform generator
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Fig.1 Structure of ¢~ OTDR system
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Conv: Convolutional layer; Pool: Pooling layer; Dense: Fully connected layer; RS: Recombined signal; FFT: Fourier transform signal
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Fig. 2 Structure of dual-input multi-scale convolutional neural network
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Fig.3 Vibration data
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Fig.4 Vibration signal of a car passing through a manhole cover
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Fig.5 Endpoint detection and signal recombination
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