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Impact Damage Detection by LS-SVM with Data-Dependent

Kernel for Piezoelectric Smart Structures”

XIE Jianhong "
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Abstract ; Based on the statistics relationship between Support Vector Machine (SVM ) and information geometry,
from the view of information geometry,a data-dependent kernel is constructed through conformal transformation and
combined with Least Square Support Vector Machine (LS-SVM) , and then thus the LS-SVM with data-dependent
kernel is proposed. By the first-order shear deformation theory and finite element method, a piezoelectric smart
composite laminated plates is simulated ,and its piezoelectric responsive signals are obtained and extracted under the
low-velocity impact load. Then,based on the features of piezoelectric sensors’ responsive signals, LS-SVM with data-
dependent kernel is applied to detect the impact locations for the piezoelectric smart composite laminated plates , and
compared with LS-SVM with static RBF kernel. The results show that, LS-SVM with data-dependent kernel
possesses the higher accuracy of damage detection, and the better generalization ability than LS-SVM with static
RBF kernel.
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