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[Abstract]In order to study the noise source characteristics of integrated electric drive assembly, this paper proposed a
joint algorithm of RVMD-RobustlCA-ST combined with coherence analysis method. Firstly, the spatial dimension of the noise
was estimated by Rule of Dominant Eigenvalues(RDE) based on Singular Value Decomposition(SVD), and the variational modal
decomposition was subjected to targeted conditional constraints, and then Robust Independent Component Analysis
(RobustICA) combined with variational modal decomposition to extract signal features. Secondly, S Transform and Fast Fourier
Transform were used to identify the time—frequency characteristics of each component signal. Finally, on the basis of analyzing
the waveform error of the component signal using the quadratic residual method, a linear system was established with the
vibration signal, noise signal, and time—frequency overlapping component signal of the electric drive assembly as variables for
coherence analysis. The results show that the meshing vibration noise of the second gear pair of the reducer has the greatest
contribution to the noise of the electric drive assembly under steady state conditions, and the noise energy of the time-
frequency overlapping component signal is mainly provided by the meshing vibration of the first gear pair of the reducer.
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