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Determination of Optimal Sensor Locations for Modal System
Identification-based Damage Detection on Structures
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ABSTRACT

To define an analytical model for a structural system or to assess damage in the system, system
identification(SI) methods have been developed and widely applied. The paper presents a method of
determining optimal sensor location(OSL) based on the maximum likelihood approach, which is applicable
to modal SI methods. To estimate unknown parameters reliably, it is necessary that the information
provided by the experiment should be maximized. By applying the Cramer-Rao inequality, a Fisher
information matrix in terms of the probability density function of measurements is obtained from a lower
bound of the estimation error. The paper also proposes a scheme of determining of OSL on damaged
structures by using maximum strain energy factor. Simulation studies have carried out to investigate the
proposed OSL algorithm for both undamaged and damaged structures.
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