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Tab.1 Optimum sensor placement by EI method

FAME A Jrm |AdE WA Jrm | AdRE TR Jrm
4 3 v 14 8 y 20 11 v
6 4 v 16 9 v 21 12 x
8 5 y 17 10 T 22 12 y
10 6 y 18 10 y 23 13 x
12 7 v 19 11 x 25 14 x
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Tab. 2 Optimum sensor placement by DS method

A E WA | AmE WA Jrm |BHRE R Jgrm
1 2 x 11 7 x 17 10 =«
3 3 z 12 7 18 10y
6 4 y 13 8 19 11z
7 5 x 14 8 y 20 11y
10 6 y 15 9 z 22 12y
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Tab. 3 Results of the first iteration

1 BB 7 72 Y1+ 72
1 0.655 25 0.116 43 0.771 68
2 0.411 87 0.304 52 0.716 39
3 0.962 63 0.010 576 0.973 20
4 0.768 18 0. 666 62 1.434 8
5 0.948 43 0.017 627 0. 966 06
6 0.972 86 0.601 44 1.574 3
7 0.979 19 0.005 7029  0.984 89
8 0.874 39 0.655 72 1.530 1
9 0.505 15 0.189 45 0.694 6
10 0.931 20 0.572 00 1.503 2
11 0.997 18 0 0.997 18
12 0 0.408 51 0.408 51
13 1.000 0 0.112 25 1.112 2
14 0.154 25 0.349 52 0.503 77
15 0. 980 65 0.018 234 0.998 88
16 0.896 86 1.000 0 1.896 9
17 0.425 32 0.258 70 0. 684 02
18 0.954 99 0.970 57 1.9256
19 0.988 25 0. 081 709 1.070 0
20 0.654 11 0.742 89 1.397 0
21 0.971 70 0.022 026 0.993 73
22 0.961 64 0. 683 64 1.645 3
23 0.479 05 0.165 53 0.644 58
24 0.322 14 0.313 53 0.635 67
25 0.969 17 0. 099 306 1.068 5
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Tab.4 Optimum sensor placement by DRS method
BB WA Fm||AdEEE WA Fm ||l WA
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Fig. 4  Comparisons of damage detection for

three methods
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A method for optimum sensor placement based on damage identifiability

SUN Xiao-meng, FENG Xin, ZHOU Jing”

( State Key Laboratory of Coastal and Offshore Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: A method of prioritizing sensor locations for structural health monitoring and damage
detection is presented based on the harmony between damage identifiability and modal observability.
Considering the structural response changes resulting from damage, the relationship of the structural
response, node shape and damage sensitivity was deduced from the structural motion equation by a
quasi-analytical mode. According to the Fisher information entropy. an objective function was set up
including the information of mode independence and damage sensitivity. Utilizing the technique of
singular value decomposition, an iterate algorithm for optimum sensor placement is proposed with the
criterion of minimum condition number of coefficient matrix and maximum norm of the Fisher
information matrix. Numerical example analyses show that this approach effectively avoids the
contradiction between the two different optimization criterions, and the result of damage detection

from the optical sensor locations is more accurate comparing with the result of single objective.

Key words: modal observability; damage identifiability; damage sensitivity; optimum sensor

placement



