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Subjective and Objective Evaluation Model of Sound Quality of
Drive Unit Tonal Noise of Electric Vehicles

DIAO Kun, WANG Xiaohu , WANG Weidong

( Pan Asia Technical Automotive Center, Shanghai 201201, China )

Abstrac : Sound quality evaluation of drive unit tonal noise of electric vehicles is always a hot and difficult issue in
automotive industry. In this study, six mainstream electric vehicles are selected to analyze interior tonal noise of the electric
drive unit. The operating condition, index and method of the interior sound quality of subjective evaluation are proposed, and
the statistical index for subjective annoyance evaluation is calculated. On-road test procedure of the interior noise of the
electric drive unit is prepared and carried out to extract the spectral characteristics of the interior noise in customer’ s
complaining condition. Psychoacoustics index of total TNR is first used for sound quality evaluation of the electric drive unit
tonal noise with multiple orders. Sound quality regression model of the electric drive unit tonal noise is established based on
subjective evaluation annoyance rating and objective test index. This sound quality regression model can predict the interior
tonal noise of electric drive units accurately. This study has given an important guidance for evaluation and improvement of

interior sound quality of electric drive units.
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