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Optimal sensor placement in self-diagnostic smart structures

using parallel QGA integrated LS-WSVMs

XIE Jian-hong
( Dept. of Process Equipment & Measurement & Control Engineering, Nanchang University, Nanchang 330031, China)

Abstract; For piezoelectric smart composite laminated plates, this paper proposed LS-WSVM as a kind of neural network to
establish the performance function of damage detection, and then applied QGA to optimize the performance function. To en-
hance the algorithm speed, combined LS-WSVMs adopted as parallel mode with QGA , that was, constructed a method of par-
allel QGA integrated LS-WSVMs to optimize sensor placement based on damage detection. Simulation results show that, the
optimal placements of different number of sensors are in accordance with engineering judgments, and considering the cost-ef-
fective factor, the optimal sensors’ number corresponding to its primal sensors’ number can be determined through the meth-
od. For the more sensors’ primal placement, the number of sensors can be reduced effectively through the method, and thus
leads to cost savings. Compared with TGA, QGA in the method possesses the better searching ability and the faster conver-
gence speed.
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