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Research on static load identification using FBG orthogonal sensing network
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Abstract: In order to research the location identification technology of smart skin under static load response, a static load identification
verification system is presented and designed. An optical fiber Bragg grating ( FBG) orthogonal symmetrical sensing network is
constructed, static load position identification of composite plate is carried out, where carbon fiber reinforced plastics (CFRP) is as a
research object. The loading position is identified by using data correlation weighting coefficient theory and algorithm, and the test shows

that the positioning accuracy is less than 2 cm. The design of static load identification verification system provides new idea and method

for CFRP skin structure health monitoring.
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Fig.1 Layout of quasi-distributed FBG orthogonal

sensing network
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Fig.2 Schematic diagram of static load location

identification algorithm
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material static load identification
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Table 1 Characteristic vectors distribution of static load location identification experiment

Cl c2 c3 Cc4 C5 C6 C7 C8 C9 C10
R1 0 0 0 0 0 0.002 6 0 0 0 0
R2 0 0 0 0 0 0 0 0 0 0
R3 0 0 -0.046 1 0 0 -0.154 4 0 0.096 0 0
R4 0 0 0 0 0.813 7 0 0 0 0 0
R5 0 0 0.039 5 0 0 0.380 6 0 0.005 6 0 0
R6 0.057 4 0 0 0 0 0 0 0 0 0.033 3
R7 0 0 0 0 -0.0109 0 0 -0.158 8 0 0
R8 0 0 0 0 0 0 0 0 0 0.084 2
R9 0 0 —-0.090 8 0 0 -0.063 9 0 0 0 0
R10 0 0 0 0 0.1071 0 0 0 0 0
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Fig.5 Schematic diagram of loading location for

the second experiment
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Table 2 The result for the second static load

location identification experiment (mm)
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Table 3 The result for the third static load location identification experiment
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
err 1.16 0.39 1.27 1.13 3.54 2.21 4.19 2.81 2.42 1.69 2.56 2.12 1.91 2.20 2.36 0.90 0.27
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