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Analysis and evaluation of car engine starting sound quality
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Abstract .

The acoustic samples of a passenger car collected at the position of the driver’s ear during its engine

starting were taken as an object to analyze their time-frequency distributions, and to calculate their physical parameters

and psychoacoustic parameters. Their subjective evaluation tests were performed via the paired comparison method. The

subjective preference scores of the samples were obtained. The results of the linear correlation analysis between subjective

and objective parameters and multi-dimensional regression analysis showed that the psychoacoustic annoyance ( PA) model

can be used to predict the subjective preference of the acoustic samples correctly; and the loudness of two-ear and

roughness strength are the dominant objective parameters influencing the sub jective preference evaluation of the interior

sound of the passenger car during its engine starting; the fitting model after logarithmic transformation can describe the

relationship between subjective preference scores and objective parameters better.
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Fig. 1 Time analysis of signal
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Fig. 2 The time-frequency distribution of signal
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Tab. 1 The objective parameters of samples

AORMEA ATHGE WEME/ REE HREE, B/ hE
HAR  EY/dB E/dB(A)  sone acum asper vac PA

1 76.4 54.9 13.3 1315 2,175 3,11 39.5505
2 76.3 54.7 13.2 1.375 2,605  2.715 40.3571
3 83.8 55.9 12.1 1185 2.015  2.425 33.3024
4 78.4 49.6 10.8 1.38 2.21 2.415 31.6317
5 76.95 49.9 8.37 1.305  2.465 1.89  25.8029
6 76.4 50.55 8.63 1.225 2,205 1.895 25.1624
7 71.6 59.05 14.4 1.355  2.63  2.655 42.9153
8 73.3 56.9 13.2 1.355 2,515 291  40.603 1
9 73.8 46. 85 7.55 1.61 2,185  2.095 23.3065
10 74.75 47.95 8.25 1.9 2,305 235 26.2130
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Fig.3 The comparison chart of

psychoacoustic annoyance
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Tab. 2 The correlation coefficient of objective parameters
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Tab. 3 Total Variance Explained
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Tab. 5 The weighted coefficient

of consistency of evaluators
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Tab. 6 The subjective preference scores of samples
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Fig. 4 The comparison chart of preference scores
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Tab.7 The correlation analysis of preference

scores and objective parameters
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