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Identification of Impact Location by Using Fiber Bragg Grating Based on
Wavelet Transform and Support Vector Classifiers

Lu Shizeng Jiang Mingshun Sui Qingmei Sai Yaozhang Cao Yugiang Zhang Faye Jia Lei

(School of Control Science and Engineering . Shandong University . Jinan, Shandong 250061, China)

Abstract The identification system of impact location is constructed by a fiber Bragg grating (FBG) sensor
network, and the wavelet transform. the frequency spectral analysis and support vector classifiers algorithm are used
to identify the impact location. According to the impact test on the division area, the relationship between the impact
area and signal characteristics is explored. On the basis of using wavelet transform to remove the low velocity impact
signal baseline interference, the identification method of low velocity impact area location based on signal amplitude
frequency characteristics is proposed. Support vector classifiers machine whose input is signal amplitude frequency
characteristics and output is impact area to realize the identification of low velocity impact area location is built. The
result shows that for 36 impact area on the 500 mm X 500 mm X 2 mm carbon fiber reinforced plastics plate under
test, 33 impact area is accurate identification. regional location accuracy is above 90 % , regional location accuracy is
40 mm X 40 mm and each area identification time is less than 1011 ms. The research results provide a scientific and
reliable method for the identification of the carbon fiber composite material plate location.

Key words gratings; identification of low velocity impact area; support vector classifiers machine; carbon fiber
reinforced plastics; wavelet transform; signal characteristic extraction
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Fig. 1 Comparison of low speed impact signal before and after removing baseline interference and amplitude frequency characteristics
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Table 2 Identification time of low velocity impact area location

Impact Identify Impact Identify Impact Identify Impact Identify
area time /ms area time /ms area time /ms area time /ms
1 1004 2 1006 3 1009 4 1007
5 1004 6 1007 7 1006 8 1007
9 1006 10 1011 11 1007 12 1005
13 1007 14 1006 15 1005 16 1004
17 1006 18 1006 19 1006 20 1007
21 1010 22 1008 23 1008 24 1006
25 1005 26 1005 27 1007 28 1006
29 1006 30 1007 31 1006 32 1006
33 1006 34 1005 35 1008 36 1005
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