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Study on subjective evaluation interior sound quality of
high-speed train based on LS-SVR
WANG Zengzheng, WANG Yansong, GUO Hui, YUAN Tao, ZHENG Lihui, SUN Pei
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aimed at the problems of low efficiency, long evaluation time and poor repeatability when the traditional subjective
evaluation method is used to evaluate the noise signal in high—speed train, psychoacoustic parameters are used to characterize the
subjective evaluation results to establish an evaluation model to explore the complex nonlinear relationship. Point fitting of original
signal is conducted with the least square method to reverse screen the short—term noise signal, and the average sound pressure level,
loudness, roughness, sharpness of six psychoacoustic parameters of jitter and A/ index are calculated. Taking irritability as the
subjective evaluation index and the semantic segmentation method of unit interval as the subjective evaluation method, the subjective
evaluation experiment is carried out to obtain the evaluation results. Taking the psychoacoustic parameters of the samples in the
sample set as the input and the subjective evaluation results as the output, the LS—SVR prediction model of high—speed train interior
sound quality is established. At the same time, the test set is used to test the prediction accuracy of LS—SVR model. Compared with
the linear regression model, the test results show that the prediction error rate of the model in the test set is lower and the prediction
accuracy is higher than that of the multiple linear regression model. It shows that LS—SVR model is effective and applicable for the
evaluation and prediction of sound quality in high—speed train compartment.
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Fig. 3 Fitting of homologous signals of different time periods
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Tab. 2 Psychoacoustic parameter values of samples

x£3 EWMITEME

Tab. 3 Subjective evaluation form
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Fig. 4 Actual mean scores of the samples
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Fig. 5 Training sample prediction results
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