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Fig.1 Program diagram on optimizing sensor number
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Fig. 2 Finite element model of bridge
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Table 1 Modal mass ratio and cumulative percentage
pams NP2 pwsws g
H5H¥
1 0. 00 0. 00 0. 00
2 177.32 11.33 0.113 3
3 0. 00 0. 00 0.113 3
4 401. 80 58. 17 0.695 0
5 0. 00 0.00 0.695 0
6 54. 44 1. 07 0.705 6
7 0. 00 0. 00 0.705 6
8 —5.97 0.01 0.705 8
9 0. 00 0. 00 0.705 8
10 63. 10 1.43 0.720 1
11 0. 00 0. 00 0.720 1
12 177.37 11. 34 0.833 5
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Fig. 3 Calculation result of dynamic character of bridge
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Fig. 4 Relationship between the number of

sensors and fitness

or B B SE MZ WN  2 N =4 T K
1 fe 28 7 A% I B Tl SE T AL

5 =0 0 AL AR R 0

e 7 A% T 0 e O 4 e AT AR SCiset
P18 3 A B0 3% 6T UL O T R A% R A 4 AL R AT I
A 388 7 Al RILASE B 100, 45 K Ak AR B 100, 1
PRI A5 D A b A 0 B A it 2 DL T 5 A% A L
PR BN 6 B ST

1.005

m I
£ 0995
g 0.985
H

kil
w0975

09656720 40 60 80 100
BEAAREL
B5 mREEEEEH#LME
Fig. 5 Evolution curve of maximum fitness in every

iteration
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Fig. 6 Placement map of sensor location
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Sensor placement analysis based on modal mass ratio

and genetic algorithm

JIN Zhong-fan', CHEN Yan-jiang®, SONG Zhen-feng®
(1. Hubei Urban Construction Vocational and Technologcal College, Wuhan 430205, China;

2. Beijing University of Technology the College of Architecture. Beijing 100022, China;
3. Shenzhen Municipal Design and Research Institute Co. , Ltd. , Shenzhen 518029, China)

Abstract; Comprehensive researches have been carried on sensor placement in quantitative and location

respects based on modal mass ratio and genetic algorithm. Modal numbers have been selected by means

of modal mass ration before the number of sensors quantified. The simple genetic algorithm is

improved. The most economical number of sensors is obtained by the relationship curve between the

number of sensors and fittness. The program of genetic algorithm and the program of sensor selection

in number and location are edited by MATLAB software. The curve fitting method is used to select the

sensor number. The three step method is proposed to determine the placement of sensors and feasibility

and effectiveness of the method have been proved by an engineering example.

Key words: sensor placement; modal mass ratio; genetic algorithm; modal number
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