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Abstract; According to the constructional conditions of Support Vector Machine kernel functions and reprodu-
cing kernel theory in Hilbert space,a new kernel function is constructed and combined with the improved Least
Square Support Vector Machine (LS-SVM) ,and thus LS-SVM with reproducing kernel is proposed. The numerical
simulation of the piezoelectric response of the piezoelectric smart composite laminated plates under the low-velocity
impact load is performed by using the first-order shear deformation theory and finite element method, and the fea-
tures are extracted. Then,based on the features of piezoelectric sensors’ responsive signals, LS-SVM with reprodu-
cing kernel is applied to detect the impact locations for the piezoelectric smart composite laminated plates,and com-
pared with LS-SVM with RBF kernel. The results show that, LS-SVM with reproducing kernel possesses the higher
accuracy of impact locating,and the better generalization ability than LS-SVM with RBF kernel. In addition,the sim-
ulation method can give a degree of guidance for the practical structural impact damage locations self-diagnosing.
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WA po =36, EaHMBERER A= 400 mm X 320 mm,
F1 WENHHEE
Bk WAREAE W
feRRER 1 TR E% 9 A
T 5D (D 57 5 (18) z, 7
1 —7.26X107? 2.75X107" —2.17X107? 1. 451072 50 40
2 —3.73X107? 3.37X107" —1.73X107? 6. 321072 100 40
3 —5.55X1072 2.00X107" —1.70X107? 2.21X107 150 40
4 —6.78X107? 6.59X107° —1.49X107? 4,88X1072 200 40
46 —1.49X107? 4,88X107 —6.78X107? 6.59X107° 200 280
47 —1.70X107? 2.21X1072 —5.55X107? 2.00X107" 250 280
48 —1.73X107? 6. 32X107 —3.73X107? 3.37X107! 300 280
49 —2.17X107? 1. 451072 —7.26X107? 2. 75107 350 280
®2 WENRFARNRER
B ZEZ2 1PN B4 LS RBF #% LS- Sk
a1 feRRER 9 SVM Zfr#d SVMEREE  BEEHh
TR 5, (1) 5,(2) 5, (17) 5, (18) Zp Y Zp Yp Ty »
1 —1.17X107% 3.96X107" —1.34X107% 2.75X10~° 75.9 59.8 76.4 59.7 75 60
2 —1.17X107% 3.29X107" —6.19X107° 4.27X10™° 127.1 58,7 129.4 56.9 125 60
3  —5.09X1072 1.06X107" —7.77X107° 2.19X10™* 177.2 57.2 180.1 53.3 175 60
4 —8.98X1072 6.15X107 —4,91X107% 2.46X10% 223.6 57.2 219.9 53.3 225 60
33 —4.91X107° —6.00X107° —8.98X107% 6.15X10™° 176.7 263.0 180.1 266.7 175 260
34 —7.77X107% 2.19X1072 —5.09X1072 1.06X1071 222.9 262.6 219.9 266.7 225 260
35 —6.19X107° 4,27X107 —1.17X107% 3.96X10' 273.4 262.1 270.6 263.1 275 260
36 —1.34X1072 2.75X107° —1.17X107% 3.96X107" 3240 261.8 323.6 263.3 325 260
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