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Abstract: The core components of the distributed optical fiber vibration sensors may be unstable over a
long period of operation, such as the fluctuation of light source and the gain change of detectors, which
leads to high false and inactive alarm rate. As traditional vibration event location algorithms use static
thresholds, the sensitivity for vibration event discrimination is relatively low, and without the consider-
ation of the instability of the system’s hardware, it is difficult to satisfy the reliability requirement during
long-term operation. To address this issue, this paper proposed a distributed optical fiber vibration sensor
scheme based on calibrated reference threshold. A calibration unit was arranged to correct the signal power
and obtain the threshold fluctuation coefficient, and then, a difference threshold curve was constructed,
and finally, by normalization processing the threshold curve was transformed for vibration event location.

In experiments, a distributed optical fiber vibration sensor was built, with a light pulse width of 30 ns and
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peak power of approximately 33 dBm and a sensing optical fiber approximately 25 km in length. And three

vibration events were loaded at positions of about 10, 20, and 25 km along the sensing fiber respectively.

The experimental results demonstrated that the proposed sensor can accurately identify and locate the vi-

bration events along the sensing optical fiber. The new sensor can overcome the problem of the instability

of the system hardware, and improve the sensitivity of vibration event identification with the integration of

the advantages of the traditional difference algorithm and ratio algorithm, which ensures good algorithm

universality and also keeps a high system dynamic range.
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