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A Topological Optimal Method of Determining Locations
of The Piezoelectric Sensors

CAO Zong —jie, LIANG Jian — min
( Department of Aeronautic Mechanics,the Second Aeronautic Institute of Air Force,Changchun 130022, China)

Abstract: On the basis of element sensitivities of the observable matrix singular — values,a technique to determine
the locations of piezoelectric sensors of intelligent structures is presented in this paper. In order to obtain optimal lo-
cations of sensors of intelligent structures, steps are taken as follows:firstly,a modal analysis of the initial structure
is carried out with piezoelectric sensors on the given domain ;secondly,the observable modes corresponding to sin-
gular - values are taken with the singular - value decomposition method ;thirdly ,formulation of the element sensitivi-
ty of the singular — value of controllability is developed;fourthly,the element sensitivity of the singular - values is
chosen as the measure and the criterion to determine optimal locations of sensors. A threshold value is given and op-
timal procedure is presented to determine which sensor element needs to be kept/removed based on the sensitivity
information. Locations of sensors are determined as the point where the element sensitivities of the singular — values
are maximum. One numerical example is taken to illustrate the applications of the present method.
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