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Turbocharger surge identification based on compound features of
acoustic signals across multiple domains
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Abstract: A turbocharger surge identification method based on multi-domain composite features of non-intrusive
acoustic signals was proposed on a turbocharged diesel engine. Firstly, the data of surge acoustic signals were col-
lected and relevant database was established through the turbocharger surge reproduction experiment. Then,
multiple features were selected and extracted from the time, frequency and cepstrum domains. The contribution of
each feature to the wheezing was calculated using the random forest algorithm, and the core contributing features
were selected and combined into a multi-domain composite feature, which was used as the sensitive feature of the
wheezing acoustic signals for the identification of the turbocharger wheezing. Furthermore, the support vector ma-
chine was used to establish a model for the identification of the wheezing, and the whale optimization algorithm
was applied to optimize the coefficients of the kernel function of the support vector machine with the objective of
the identification accuracy. Finally, multiple acoustic signals were obtained through the turbocharger bench test,
and the multi-domain composite features of the acoustic signals were solved to verify the accuracy of the model. The
results show that the accuracy of the model can reach more than 99%.
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Tab.l Technical parameters of the turbocharger
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Fig.1 Turbocharger surge recovery system
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Fig.2 Placement methods of turbocharger
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Fig.3 Schematic of acoustic signal acquisition system
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Fig4 Time-domain signals for two operating conditions
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Fig.5 Noise distribution of turbocharger
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Fig.7 Comparison of frequency-domain signals before and after surge for two operating conditions
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