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Abstract: To meet the demand for accurate intrusion event recognition in the field of perimeter security, a fiber-optic vibration
sensing system based on dual Mach-Zehnder interferometry is designed. The grey wolf optimization algorithm is employed to
improve the variational mode decomposition, automatically optimizing the number of modal components and the penalty fac-
tor. The intrinsic mode functions and kurtosis features of continuous disturbance signals from three types of intrusion events
(stepping, knocking, and climbing) are extracted, and a support vector machine is used for event classification and recognition.
Experimental results show that on a 2.05 km sensing fiber, the mean kurtosis values of stepping and knocking events reach
their maxima in the third layer, while that of climbing events reaches its maximum in the fifth layer. The average recognition

rates for the three types of events are 97.2%, 98.6%, and 97.9%, respectively, demonstrating the effectiveness and practicality

of the proposed method for intrusion recognition in fiber-optic perimeter security systems.
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