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(57) Abstract: The present invention falls within the technical field of structural health monitoring, and provides a non-proportional
damping structure mode identification method based on extended sparse component analysis. The method comprises; constructing an
analytical signal of structural acceleration response data by means of Hilbert transform; converting the analytical signal to a time-fre-
quency domain by means of short-time Fourier transform; by taking a correlation coefficient of a time-frequency coefficient at an adja-
cent frequency point being close to 1 as a standard, detecting a time-frequency point, i.e. a single source point, where only a first-order
mode makes a contribution in a time-frequency plane; eliminating an isolated point in the single source point by means of a phase
calculated at the single source point and by using a local outlier factor method; and obtaining an estimated complex mode shape am-
plitude by means of hierarchically clustering the amplitudes of time-frequency coefficients at the single source point, the mean value
of phases within each single source point being an estimated complex mode shape phase, and finally obtaining a complex mode shape.
A mode response can be estimated by means of a sparse reconstruction method. By means of the method, the application range of a
sparse component analysis method is extended, and a complex mode having a non-proportional damping structure can be obtained.
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