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Abstract

The sensing theory of fiber Bragg grating strain sensing array and the BP neural network algo-
rithm have been introduced in this paper. The strain changes of fiber Bragg grating sensing array
measuring metal cantilever beam under the status of damaged and undamaged have been studied.
Taking changes of strain as input data of neural network, the damage recognition of metal canti-
lever beam has been carried on using BP neural network algorithm through training and studying
the neural network. The realistic output of Bp network is very near to the anticipant output. It in-
dicates that the damage recognition of metal cantilever beam can be realized using fiber Bragg
grating sensing array and BP neural network algorithm.
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Figure 1. Sensing schematic of distributed fiber Bragg grating
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Figure 2. Experiment chart of fiber Bragg grating sensing array
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Table 1. Normalized data of fiber Bragg grating sensing array detecting strain of cantilever beam under different damage status
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S 1 0.639309 0.460043 0.317495 0.187905
S 2 0.477322 0.302376 0.179266 0.12311
S 3 0.339093 0.326134 0.349892 0.336933
S 4 0.179266 0.172786 0.168467 0.164147
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et 6 0.632829 0.678186 0.641469 0.691145
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JeHt 13 0.336933 0.306695 0.37149 0.362851
JeHt 14 0.170626 0.168467 0.177106 0.161987
JeHt 15 0.00432 0.00216 0.00432 0.00216

Table 2. Comparison of anticipant output and realistic output
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