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Investigation on the Vibration Characteristic of Fiber Vibration
Sensor Based on a Core-Offset Structure
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Abstract An optical fiber vibration sensor based on a core-offset structure is proposed and demonstrated. This kind
of fiber sensor shows a nice comb filter property and has a high extinction ratio. The curvature sensing characteristic
of the core-offset structure is analyzed. The experiment results show that this kind of sensor exhibits a linear
response to bending curvature. The vibration characteristic of the sensor is studied at this basic. And the vibration
responses of the sensor with the input laser wavelengths located in the linear responding area and in the transmission
peaks or dips are analyzed. The results show that this kind of vibration sensor exhibits a fine vibration response with
the input laser wavelength located in the linear responding area, just like Mach-Zehnder fiber interferometer. In
addition, the sensor shows a nice noise characteristic when there is no vibration, which means good application
prospects.
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Fig. 1 Schematic diagram of fiber vibration

sensor based on the core-offset structure
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Fig. 2 Experiment setup for curvature measurement by fiber sensor based on the core-offset structure
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Fig. 4 Relationship between the curvature

and displacement
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Fig. 5 Transmission spectra with different

bending curvatures
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Fig. 9 Output signal waveforms of the sensor.

(a) Without vibration; (b) with slight vibration
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