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The reconstruction method of occupant’s ear side noise
under high speed condition

YANG Dong-po, WANG Xiao-lan, WANG Yan-song, GUO Hui, LIU Ning-ning
(School of Automotive Engineering, Shanghai University of Engincering Science, Shanghai 201620, China)

Abstract: Vehicle interior noise signals have the characteristics of randomness and volatility under high speed condition.
An algorithm based on Empirical Mode Decomposition (EMD) and BP neural network is applied to reconstructing the
occupants’ ear side noise in this paper. Firstly, the critical noise source signal is determined by the analysis of the con-
tributing to vehicle interior occupants’ ear side noise. Secondly, the selected noise source signal is decomposed into finite
relatively stable IMF components by EMD decomposition. Then, the extreme point division method is adopted to divide
the signals according to the fluctuation of each component, and the signal components are reconstructed into high fre-
quency components, middle frequency components and lower frequency components. Finally, the corresponding BP
neural network models are established for the signals in different frequency bands, and the reconstruction results in dif-
ferent frequency bands are superposed as the reconstruction result of the original signal. Based on five noise signal
sources collected in a car, the noise signals in occupants’ ears side are reconstructed and the reconstruction results are
analyzed. The results show that the noise reconstruction method proposed in this paper can realize the reconstruction of
occupants’ ear side noise under high speed condition and has good performance.

Key words: high speed condition; vehicle interior noise; empirical mode decomposition (EMD); BP neural network;
signal reconstruction
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