
Buried Vibration Fiber Optic Sensor

Article Overview

Buried fiber optic vibration sensors detect and locate vibrations along underground fiber cables, providing

covert, high-precision monitoring for security and infrastructure applications.

Overview and Functionality

Buried fiber optic vibration sensors operate by detecting vibrations caused by movement above the ground,

such as walking, running, crawling, or vehicle traffic. When an intruder or machinery disturbs the soil above

the buried fiber, the sensor distinguishes these vibrations from background noise and triggers an alarm if

detection criteria are met ( ). These systems often use Rayleigh backscatter or reflectometry-based technology,

where laser pulses travel through a single-mode optical fiber and minute changes in reflected light indicate

disturbances along the cable ( ).

Applications

o Perimeter Security: Protects fences, walls, buried zones, industrial sites, airports, and warehouses by

detecting climbing, cutting, digging, or knocking ( ).

o Pipeline and Data Conduit Protection: Detects third-party interference (TPI) such as unauthorized digging or

heavy machinery near pipelines and fiber optic data links ( ).

o Environmental Monitoring: Uses existing communication fiber to monitor vibrations along railways,

highways, or other infrastructure, aiding in maintenance and safety ( ).

Installation and Deployment

Buried fiber optic sensors can be installed directly underground or along conduits. Installation requires careful

preparation, including proper fiber selection, splice boxes, protective conduits, and waterproofing to ensure

signal quality and long-term reliability ( ). Systems like the FiberPatrol FP1150 support cut-immune

configurations, allowing detection to continue even if the fiber is severed ( ).

Advantages

o Covert and Aesthetic: Completely buried, invisible to intruders, maintaining site aesthetics ( ).

o High Precision: Provides meter-level location accuracy for disturbances along kilometers of fiber ( ).

o Integration: Compatible with security management systems (SMS/VMS) and can trigger automated camera

responses or alarms ( ).

o Versatility: Can detect a wide range of vibrations, from footsteps to heavy machinery, and can be used for

both security and infrastructure monitoring ( ).

Technology Types
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Fiber optic vibration sensors are generally classified as:

o Intensity-based: Simple configuration but lower measurement accuracy.

o Phase-based: More complex but provides higher accuracy and sensitivity ( ).

Summary

Buried fiber optic vibration sensors are a reliable, covert, and precise solution for detecting intrusions or

monitoring infrastructure. They leverage existing or dedicated fiber optic cables to detect vibrations, provide

accurate location data, and integrate with modern security or monitoring systems, making them suitable for

high-security sites, pipelines, and environmental monitoring applications ( ).

The fiber optic cable is the sensor. The RaySense system is a powerful vibration acoustic sensor that uses a

typical single-mode

The distributed long-range sensing system, using the standard telecommunication single-mode optical fiber for

the

Many applications benefit from the addition of accelerometers and vibration measurements to capture dynamic

phenomena. Two key

Abstract In this paper, a simple and low cost optical fiber sensing technology by using loop transmission

polarization

When an intruder moves across the ground above a buried fiber

DAS is an emerging fiber-optic sensing technology that enables continuously distributed acoustic monitoring,

using

Where are unattended ground sensors used? Applications: Government, Military, Airports, Petroleum.

Recently, the optical fiber sensors have garnered widespread recognition and have been successfully deployed

in various

When vibration is transmitted to an optical fiber, the optical fiber expands and contracts due to that vibration.

A fiber optic vibration

Two of the most widely deployed technologies for fence lines, buried perimeters, and walls
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The proposal uses fiber optics to measure vibrations in a PVC beam. It evaluates single-mode and multi-mode

fibers, measuring

Rayleigh backscattering in optical fibers is employed in fiber-optic DAS, where acoustic disturbances induce

We have proposed a vibration sensor based on a Michelson interferometer. The sensor was developed in the

form of a

Checking your browser before accessing pmc.ncbi.nlm.nih.gov ...

The F7 DAS AI vibration fiber optic system provides continuous perimeter intrusion

The paper describes a new fiber optic sensor based on the Mach-Zehnder and Sagnac hybrid interferometer to

Web: https://kremgroup.co.za
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