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FO-3:L01 Efficient Method for Optimal Sensor Placement in Large-scale Structures

M. OSTROWSKI, B. BLACHOWSKI, A. SWIERCZ, P. TAUZOWSKI, Institute of Fundamental Technological
Research, Polish Academy of Sciences, Warsaw, Poland; P. OLASZEK, Road and Bridge Research
Institute, Warsaw, Poland; L. JANKOWSKI, Institute of Fundamental Technological Research, Polish
Academy of Sciences, Poland

In practice, the broadly used finite element (FE) models can have very large number of degrees of
freedom (DOFs). A small subset of DOFs representing sensor locations that provides an extremum of a
selected objective function corresponding to a metric of the expected measurement accuracy is
sought. Thus, optimal sensor placement is characterized by its complex combinatorial nature and
tremendous computational effort required. With the aid of convex relaxation, the proposed approach
allows one to transform the original combinatorial problem into its continuous counterpart, which
requires smaller computational effort — by a few orders of magnitude than famous Effective
Independence method. The effectiveness of the method has been demonstrated using an example of
a FE model of an existing railway bridge. First, the FE model has been calibrated with measured
responses of the bridge under the moving load of a passing train. Then, sensor layout has been
obtained in such a way that it optimises the estimate of modal coordinates of the mode shapes
participating most significantly in the measured structural response.
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