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Research on Sound Quality Evaluation of Vehicle Interior Noise
Based on Merged Features Extracted by CNN and LSTM
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2. Zuoyebang Education Technology (Beijing) Co., Ltd., Beijing 100085, China)
Abstract: The evaluation model of vehicle interior sound quality based on deep learning does not rely
heavily on acoustic theory and empirical knowledge, can effectively extract deep-level features and efficiently
obtains evaluation results in accordance with subjective feelings. Initially the collected noise samples was
preprocessed by using a method combining logarithmic Mel spectrum and time-frequency masking to obtain
the samples in the range of human frequency perception for feature extraction in deep learning. And then a
fusion feature extraction layer combining CNN and LSTM was established to effectively extract the deep-
level features of vehicle noise. A classifier module was built which consisted a fully connected layer and the
Softmax output unit. With suitable hyperparameters, the model achieved a training accuracy of 96.88% after
sufficient training. Finally a large number of test samples were used to verify the model and the verification
accuracy was 93.69%. The confusion matrix was used for further validation. And there is little difference
between the overall predicted evaluation levels and the real evaluation levels; i.e., the prediction results of

vehicle interior sound quality are in good agreement with the subjective evaluation results.
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