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Abstract To solve the problem of low recognition rate of perimeter intrusion behaviors, an improved empirical
mode decomposition algorithm is used in the perimeter intrusion behaviors classification of fiber Bragg gratings. In
this algorithm, the intrusion signal is extracted from the overall signal by using the short time average zero-crossing
rate algorithm, and the double extreme wave prolongation is used to decompose the end effect of empirical mode
decomposition algorithm. The improved algorithm is employed to decompose the intrusion signal and the
characteristics of the effective components are extracted. Support vector machine is used to identify the intrusion
behaviors. The nonintrusive behavior and four different invasion behaviors such as climbing, shearing, colliding,
and touching are used to classify and recognize in outdoor environment. The results show that the proposed method
can effectively identify different intrusion behaviors, and the recognition rate is greater than 96 % .
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Fig. 1 Schematic of matching wavelet calculation
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Fig. 3 Short time average zero-crossing rate distribution of intrusion signal. (a) Intrusion perturbation signal;

(b) distribution of short time average zero-crossing rate
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Fig. 8 Identification results of climbing signal. (a) IMF components; (b) frequency domain distribution
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Table 1 Identification results of five behaviors by three algorithms

Experiment

Number of successful recognition

Recognition rate /%

Behavior
number EMD EEMD  Proposed algorithm EMD EEMD  Proposed algorithm
Climbing 100 78 83 96 78 83 96
Shearing 100 91 95 98 91 95 98
Colliding 100 85 90 96 85 90 96
Touching 100 80 86 97 80 86 97
Nonintrusive 100 94 100 100 94 100 100
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Table 2 Denoising performance of three algorithms
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Noise level /dB
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