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Acoustic emission location based on FBG array and MVDR algorithm
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Abstract: An Acoustic Emission (AE) detection system based on a Fiber Bragg Grating (FBG)
network was constructed and an AE location system by using Minimum Variance Distortionless
Response (MVDR) algorithm was designed. In this system, linear FBG array constituted by seven
FBGs was used to detect AE signals, and the edge filter technology using an unflatted Amplified
Spontaneous Emission(ASE) source was applied to signal demodulation. Shannon wavelet transform
was employed in extracting narrow signals of AE signals with complex frequency dispersion and the
spatial spectrum could be obtained by canning over the monitoring area with the MVDR algorithm.
The spatial spectrum function was used to calculate output values and the values were used as pixels.
Finally, the AE source location was determined by the peak of spatial spectrum of MVDR. The
system was verified on a LLY12 aluminum alloy plate. The result shows that the maximum error and
average error are 11.4 mm and 8. 2 mm in a 400 mm X400 mm monitoring area, respectively, and the
average consumed time is less than 3 s. The system has higher real time ability and location accuracy,
and is a new AE location technology.
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Tab.1 Location results
AE 7 SE R I 0 5 12
s A bR /mm AdR/mm #2E/mm
1 (—166,137) (—172,135) 6.3
2 (—105,50) (—113,54) 8.9
3 (—132,357) (—126,351) 8.5
4 (—63,216) (—63,218) 2.8
5 (78,321) (87,328) 7.1
6 (168,136) (162,129 9.2
7 (113.65) (108.63) 5.4
8 (96,78) (96,86) 9.4
9 (137,372) (132,371) 5.1
10 (185.239) (189.247) 8.9
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