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Fig. 1 Structure mode and node number



5 6 X SCHE 4 - B T 2 AR AR 5 B Rl & 1 SVM 549 15141512 87 7 805

3.1 $HHEREX

TEREAT 1E S /N A 73 Ak s 08 3OS I B A6 265 LA AR 29 0 46 Hz, X i T EEMD 23 fif 19 55 =4~ 71
) JEFT 43 # . ] Battle-Lemarie /N IMF 3§64 L 2 /N B A0 70 i 35 128 S5 . 23058 950 L B #Y
N ALRE AR AR FAE 100 Hz DR BY50H PY » FT RL S 20 B st B0/ 8 4 23 i R R 5~ 25 A2 A1 0 155 19
FZ T I 2 frs.

0.5 0.5

0. 4r 0.4
it i

$£0.3 o 0.3
1+ +=
= =

£0.2 = 0.2

0.1} 0.1

0 0.

02 4 6 8 10 12 14 16 02 4 6 8 10 12 14 16
NS B S
(a) T (175540) (b) V)Zy P 4R WAL (58540 )

057 0.5

047 0.4
i IH

e 037 39 0.3
+= +©=
=< ™

= 0.2 = 0.2

0.1¢ 0.1

°02 4 6 8 10 12
NERRS NERF S

(c) 4JZy T 2H3 AR T PEWTEE (15 540) (d) 42y MR WY (15513)
B2 ket esEsm

Fig. 2 Relative energies of wavelet package
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Tab.1 Classification results of damage location /%
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A structure damage diagnosis method based on
multi-sensor information fusion and support vector machine

LIU Yi-yan', CHEN Chen®, YU Jun-han'

(1. School of Electronic and Control Engineering, Chang’an University, Xi'an 710064, China;
2. Institute of Construction Survey and Design of Hanzhong, Hanzhong 723000, China)

Abstract: In order to make a diagnosis of damage occurrence, position and degree of the complex structures accurately, a

structural damage diagnosis method was presented by means of ensemble empirical mode decomposition (EEMD) , wavelet

packet decomposition, and multi-sensor feature fusion theory and support vector machine (SVM) pattern classification.

Firstly, the response signals of the ASCE benchmark structure are processed by using EEMD, and the intrinsic mode

function (IMF) which contains structural damage information are selected. Secondly, the selected IMF is decomposed by

orthogonal WPT, and also wavelet package energy (WPE) on decomposition frequency bands are calculated. Thirdly, the

input feature vectors of SVM classifier were built by fusing wavelet packet relative energy distribution of these sensors.

Finally, with the trained classifier, damage diagnosis and assessment was realized. The result indicated that it still has

good adaptability and classification capability in the case of small samples and the fused feature can reduce the uncertainty

of damage detection information, with the diagnosis accuracy improved.

Key words: ensemble empirical mode decomposition (EEMD) ; wawvelet packet frequency band energy; support vector

machine (SVM) ; information fusion; damage diagnosis
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