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Abstract: Due to the influence of spurious modes on the eigensystem realization algorithm results, singular
value decomposition (SVD) and model energy level are introduced to remove the spurious modes of
eigensystem realization algorithm, reduce part of the noise modes and improve the accuracy by reducing
measurement noise by SVD. The energy matrix of each mode can be calculated by the selection matrices,
the eigenvalues and eigenvectors of the state matrix and the input distribution matrix. The largest singular
value of the energy matrix obtained by SVD is a measure for the energy contribution of each mode, which is
named mode energy level. Spurious modes resulting from noise or model redundancy are indicated according
their mode energy level. A numerical example and an experimental example are presented to demonstrate
the efficacy of the method.
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