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Extracting Objective Parameters of Sound Quality from
Time-Frequency Joint Domain to Establish Prediction Model

SUN Rui, ZUO Yanyan , WU Chuangang

( Institute of Noise and Vibration, Jiangsu University, Zhenjiang 212013, Jiangsu, China)

Abstract : In order to improve the prediction accuracy of the sound quality evaluation model, a method for analyzing
the acoustic signal characteristics in the time-frequency joint domain and extracting the relevant objective parameters based
on human perception of the sound characteristics is proposed. At first, the acoustic signals are decomposed by
complementary integrated empirical mode decomposition to obtain the intrinsic mode function (IMF) of the original signals.
Subsequently, the instantaneous frequency of each IMF is calculated by Hilbert Transform. And the instantaneous
frequencies are weighted by critical frequency band values to extract the objective parameters-weighted energy values.
Finally, with the parameters-weighted energy values as the input, the correlation vector machine model is trained and
predicted, and the sound quality evaluation model is obtained. Taking the noise at the power coupling mechanism of a hybrid
electric vehicle as an example, two acoustic quality evaluation models based on the weighted energy values and the
psychoacoustic objective parameters are established respectively. The prediction results of the two evaluation models are
compared with the subjective evaluation results. It is found that the prediction results of the former model are closer to the
results of subjective evaluation than the latter. It is proved that the weighted energy values extracted from the time-frequency
joint domain can better reflect the subjective feelings to the acoustic signals and has higher prediction accuracy.
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