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Research on Optimal Sensor Placement Methods for Structure Health Monitoring

WU Zi—yan, DAI Feng ™ juan, YANG Hai —feng

(College of Mechanics and Civil engineering, Northwest Polytechincal University , Xi'an 710072, China)

Abstract ; This paper discusses three different optimal sensor placement methods with the aim of maximizing the data
information, that is Effective Independence (EFI) method; Effective Independence Driving — point Residue (EFI—
DPR )method and Kinetic Energy method- Two of them are based on maximizing Fisher information matrix and the
other is based on Kinetic energy - Then using minimum of the mean square error between the FE model and the cu-
bic spline interpolated mode shapes and the best capability to withstand the noise pollution keeping intact the infor-
mation relative to the structure properties; the two criteria determine which is the most optimal sensor placement
methods - The numerical analysis shows the three methods are all effective, but he effective independence driving—
point residue method is the best optimal method -

Key words . sensor; Fisher information; optimal placement ; the capability to withstand noise; EFI method; KEM

method ; EFI —DPR method



