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Development of Long-perimeter Intrusion Detection System Aided
by deep Learning-based Distributed Fiber-optic Acoustic-vibration Sensing Technology
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Abstract

Distributed fiber-optic acoustic-vibration sensing technology is becoming increasingly popular in many industrial and aca-

demic areas such as in securing large edifices, exploring underground seismic activity, monitoring oil well/reservoir, etc.

Long-range perimeter intrusion detection exemplifies an application that not only detects intrusion, but also pinpoints where

it happens and recognizes kinds of threats made along the perimeter where a single fiber cable was installed. In this study,

we developed a distributed fiber-optic sensing device that measures a distributed acoustic-vibration signature (pattern) for

intrusion detection. In addition, we demontrate the proposed deep learning algorithm and how it classifies various intrusion

events. We evaluated the sensing device and deep learning algorithm in a practical testbed setup. The evaluation results con-

firm that the developed system is a promising intrusion detection system for long-distance and seamless recognition require-

ments.
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Table 1. DAS unit performance metrics

Metrics Unit Target Value
Meas. Rate kHz 10
Target Frequency kHz 5
Distance km 20
Spatial Resolution m 5
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