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Abstract A pattern recognition method based on ensemble empirical mode decomposition (EEMD) is proposed
for the non-stationary features of output signal in the fiber—optic intrusion monitoring system. The system based
on the principle of Mach—-Zehnder interferometer and four single-mode optical fibers in the cable are utilized to
build up the distributed crosstalk sensor, by which the real-time detection of abnormal events can be realized. The
vibration signals are decomposed into a series of intrinsic mode functions (IMF) using the EEMD algorithm with
self-adaptability. According to the characteristics of the various vibration signal intensities, a method using the
EEMD energy entropy to eliminate the disturbance of non—-intrusion events is proposed. Double support vector
machine is built to identify the intrusion type. The experimental results illustrate that this method can evidently get
rid of the non—intrusion disturbance and effectively discern different intrusion events such as fence—climbing, cable—
knocking and other signals. The correct recognition rate in average is greater than 92%. What's more, the alarm rate
is increased and the false alarm rate is reduced in the system.
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Fig.1 Schematic illustration of optical fiber perimeter system based on the M-Z interferometer
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Table 1 EEMD energy entropy of different vibration signals

Classification Climbing Knocking Car Wind
Energy entropy 1.981 1.763 1.7115 1.4525
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Fig.2 Suspended mesh pattern in actual experiment
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Table 2 Results of recognition analysis

Classification Sample number Number through energy entropy
Climbing 50 50
Knocking 75 75

Car 72 31
Wind 184 37
Total 381 193
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Table 3 Recognition correct rates of signals for different methods

Method Climbing Knocking Other
Wavelet energy /% 80 74 75
Method without EEMD energy entropy /% 90 80 93
Method with EEMD energy entropy /% 92 90 95
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Table 4 Performance comparision of neural network and SVM

Recognition rate /%

Network type Training number  Testing number  Training time /s
Climbing Knocking Other
SVM 30 10 3 90 70 100
Neural network 30 10 20 90 70 70
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