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Sound Quality Evaluation Method for Diesel Engine Radiated Noise
Based on Critical Band Component Characteristics
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Abstract: Current methods for evaluating radiated noise quality in diesel engines typically assess the overall charac-
teristics of noise samples. However, owing to the frequency selectivity and masking effects of the human auditory
system, objective evaluations often do not accurately reflect subjective perceptions. This paper introduced a diesel
engine noise quality evaluation method based on critical band component characteristics. The proposed method de-
composed the noise signal into narrow-band intrinsic mode function (IMF) components, with each IMF mapped to a
critical band analysis domain based on its central frequency. By integrating subjective descriptive features, five key
psychoacoustic parameters and their combinations were identified across various critical band ranges with a pro-
nounced impact on subjective perception. Finally, the proposed method was validated using the noise sample set from
this study through multiple linear regression, support vector machine, BP neural network, and 1D convolutional
neural network. Compared with traditional methods, the R* values are better between model predictions and evalua-
tion scores, with a maximum increase of 15.42%. The validation results demonstrate the effectiveness of this
method, providing a valuable reference for further research and applications in diesel engine noise quality evaluation.
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Fig.1 Diesel engine noise acquisition site
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Tab.1 Basic parameters of the desel engine
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Fig.2 Schematic of surface measurement and micro-phone position
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Fig.4 Subjective evaluation experiment
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Fig.5 Correlation coefficients of jury members’ evalua-
tion results
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Fig.6 Subjective evaluation scores
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Fig.7 Structure of ARVMD algorithm
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Tab.2 Statistical results of the relative mean square error
between reconstructed and original signals
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Fig.8 Diesel engine noise signal and decomposition results
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Tab.4 Correspondence between subjective characteristics of noise samples and IMF components
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Tab.5 Correlation analysis between objective parameters
and subjective scores
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Tab.6 Mapping of objective parameters of IMF components to Bark frequency bands
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