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ABSTRACT

In recent years, Distributed Fiber Optic Sensors (DFOS) have received attention due to advantages
such as immunity to electromagnetic interference and distributed sensing capability. Among these
methods, we can mention the sensors based on the Rayleigh scattering effect. DFOS based on the
Rayleigh backscattering effect can be used for vibration sensing, which is a promising method for
various applications such as perimeter security and monitoring of pipelines. The sensors based on
the Rayleigh backscattering effect is classified into two categories: Optical Time Domain
Reflectometry (OTDR) and Optical Frequency Domain Reflectometry (OFDR). The OFDR method,
despite its higher complexity, is proposed as an alternative technique to the conventional OTDR in
order to improve the spatial resolution without sacrificing the SNR. In this article, a vibration
sensing method based on OFDR, i.e., the average of the absolute magnitude of the difference between
two signals obtained through optical frequency domain reflectometry with a resolution of 1.2 meters
is investigated and evaluated. This method is investigated, evaluated and simulated using MATLAB
software tool. According to the results, the proposed OF DR-based method, has been evaluated as a
suitable method for detecting vibration events.
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Time-Gated Digital OFDR (TGD-OFDR).
"Gated-OFDR (G-OFDR).
®Phase-sensitive OFDR (¢-OFDR)

'Distributed Fiber Optic Sensors (DFOS).

2 erimeter security.

3Optical Time Domain Reflectometry (OTDR).
*Optical frequency Domain Reflectometry (OFDR).
®Signal-to-Noise-Ratio (SNR).
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®Local Oscillator (LO).
*Fiber Under Test (FUT)
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