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COMBINATORIAL OPTIMAL ALGORITHM FOR SENSOR
ARRANGEMENT IN STRUCTURAL HEALTH MONITORING SYSTEMV

LU Lingling? ZWANG Xi® HUANG Chenguang?
(Key Laboratory of Hydrodynamics and Ocean Engineering, Institute of Mechanics, Chinese Academy of Sciences,
Y
Beijing 100190, China)

Abstract In this paper, we present an effective optimization method of sensor arrangement for monitoring
the dynamic response of thin flexible structures like plates and shells. The proposed method consists of genetic
algorithm, modal kinetic energy and modal assurance criterion. A simplified wing structure is used to evaluate
the effectiveness of the method. The numerical analysis and experimental results demonstrate that the proposed
optimization algorithm can be used to determine effectively sensor arrangements. Firstly, the modal kinetic
energy algorithm is used to catch the degree of freedom of the dynamic response of the structure with a
large amplitude, and effectively improves the signal-noise ratio during the health monitoring. Secondly, the
combination of genetic algorithm and modal assurance criterion can effectively ensure the independence of
modal shapes, and provide more modal information of the structure, such as the modal frequency and the
modal shape. The damage detection and the estimation of the residual life are more accurate and effective by

using the proposed optimization method.

Key words structural health monitoring (SHM), optimal sensor locations (OSL), genetic algorithm, modal

kinetic energy, modal assurance criterion
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> restart:

> with(plots):

> with(student):

> a:=130.7099107:

> alpha:=a*Pi/180:

> p:=sin(alpha/2):

> phi:=arcsin(1/p*sin(theta/2)):

> z:=sin(phi):

> K:=EllipticK(p):

> KK:=EllipticF(z,p):

> E:=EllipticE(p):

> EE:=EllipticE(z,p):

> u:=1/K*(2*EE-KK):

> vi=2*p/K*(1-cos(phi)):

> plot([v,u,theta=-alpha..alpha));
> for j from 0 to 13 do

# BE

# mBLEE.

# P2 ELE.

# Ptk H i HEREA o
#o WEHE.

#p =sina/2.

#¢ = arcsin (% sin g)
#2z =sine.

# B -RTLEMEABLT.
# E—AHEARS.

# B ORTLWEARS
# BEHREAB S

# B Ares.

# BefE.

# RBEHRMRSHE.
# PEIRTFFIR.

> U[j]:=evalf(subs(theta=j*Pi/18,u)4):
> V[j]:=evalf(subs(theta=j*Pi/18,v),4):

# B BE.
# BeSE.

> od;
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