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MNLR Prediction Method of Electric Vehicle Sound Quality
Based on Motor Electromagnetic Noise
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Abstract; To study the influence of electromagnetic noise of electric vehicle motor on the interior
sound quality,a prediction model of sound quality was established. The objective parameters of the
overall noise,such as SPL( A) ,roughness and Al index , were calculated as the independent varia-
bles of the prediction model. In addition, the electromagnetic noise was obtained by order analysis
and filtering method,and the objective parameters such as sharpness were calculated as a group of
independent variables. A multivariate nonlinear regression ( MNLR ) model was constructed. The
simulation results show that the prediction results of the MNLR model have high consistency with
the subjective evaluation results. The increase of electromagnetic noise sharpness will worsen the
noise environment inside the car,and at the same time will enhance the influence of Al index on
people’ s subjective feelings. The prediction model is significant for the optimization of sound
quality.
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Table 1 The average Spearman coefficient of subjective

evaluation subjects
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1 0.729 11 0.733
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3 0. 780 13 0.771
4 0.748 14 0.724
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9 0. 607 19 0. 781
10 0. 807 20 0.773
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Fig.2 Colormap of interior noise
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Fig.3 The total level of noise in the vehicle and the contribution of each level of noise before and after filtering
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Table 2 Subjective and objective evaluation results

1 60. 32 9.75 0.95 0.22 93.16 54. 87 2.02 0.99 8.07
2 70. 46 20. 96 0. 80 0.29 70. 69 61.02 2.93 1. 36 6.79
27 62. 05 11. 69 0.83 0.22 89. 50 55.01 1. 65 1.34 7.87
28 59. 14 8. 83 1.03 0.24 94. 65 53.97 1.78 0. 82 8.21
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Table 3 Pearson coefficients of objective

and subjective evaluations

WS Pearson Z %\ WS 5 Pearson %%
SPL(A) -0.699 Al $5%k 0.904
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Table 4 Model II regression coefficient
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Table 5 Multivariate nonlinear regression coefficient
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Fig.4 Importance of each objective parameter feature
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Fig.5 Comparison of prediction results of each model
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Table 6 Predictive performance of test samples for
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