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Abstract

An impact localization for a carbon fiber reinforced plastic (CFRP) composite plate was performed using
the multiplexed fiber bragg grating (FBG) sensors and the error-outlier based impact localization algorithm.
We found that the optimal impact localization with the maximum error of 31.82 mm and the averaged error
of 6.31 mm are obtained when the error threshold (ET) and constant level (CL) are 0.3 nm and 110,
respectively. Moreover, the detailed process of impact localization under certain optimal parameters and the
relevant results were thoroughly investigated. We conclude that the multiplexed FBG sensors and the
error-outlier based impact localization algorithm are suitable for an impact localization on composite structures,
and expect that they can be utilized for various structural health monitoring (SHM) in the future.
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Fig. 1 Flowchart of error-outlier based impact
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Fig. 5 Results of impact localization estimated
from multiplexed FBG sensors (ET=0.3
nm, CL=110)
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Table 2 Errors of impact localization estimated
from multiplexed FBG sensors (ET=0.3

nm, CL=110)

Impact points| FBG 1 FBG 2 FBG 3
P1 0 0 22.5
P2 0 0 0
IP3 0 22.5 0
P4 31.82 22.5 22.5
IP5 0 0 0
IP6 0 0 0
P7 0 22.5 0
P8 0 0 0
P9 22.5 0 22.5
P10 0 0 0
Avg 5.43 6.75 6.75
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in an error-outlier algorithm (ET=0.3 nm,

CL=110)
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3 O
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