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High Sensitive Fiber Bragg Grating Vibration Sensor Based on
Averaged Periodogram Method

Chen Xi Dong Xiaopeng
(Institute of Lightwave Technology, School of Information Science and Technology, Xiamen University ,
Xiamen , Fujian 361005, China)

Abstract Fiber Bragg grating (FBG) sensor monitor the micro-vibration in harsh environment is adopted. The
micro-vibration cannot be detected when FBG sensor signal has low signal noise ratio (SNR) (less than 1). The
averaged periodogram method is used to improve the sensitive. It divides the signal into N segments. fast Fourier
transform (FFT) is performed on each data segments, then averaging the N power spectrum to get the new power
evaluation. The primary results show. SNR is improved by 15. 6 dB in frequency domain after the treatment with
averaged periodogram method, and the FBG detection sensitivity is up to 1.5 fm. This high-accuracy sensor can be
used in sustained vibration detection in structural health monitoring. It is important to increase the detection accuracy
of the micro-vibration.
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Fig. 3 FBG signal and power spectra. (a) FBG sensor signal when apply 5 V, 10 kHz sin signal to PZT; (b) power
spectrum of 5 V, 10 kHz sensor signal; (¢) FBG sensor signal when apply 50 mV, 10 kHz sin signal to PZT; (d)

power spectrum of 50 mV, 10 kHz sensor signal
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