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Abstract : To effectively identify the noise sources of diesel engines from single- channel noise signal, the method
combining the empirical mode decomposition (EMD) with the robust independent component analysis (Robust ICA) is
proposed. In this method, the instinct mode functions (IMF) after correlation analysis integrated with original noise signal
are used as virtual channels of Robust ICA. In virtue of the anti-noise advantage of Robust ICA, the single-channel noise
signal can be separated into several originally independent components without filtering processing. Result of simulation
shows the effectiveness and feasibility of this method. Then, this method is applied to the noise signal analysis of a four-
cylinder diesel engine. The continuous wavelet transform (CWT) is used for analysis of the separated independent
components in time and frequency domains. Combined with fast Fourier transform (FFT), the combustion noise and piston
slap noise of the diesel engine can be identified precisely from the single-channel noise signal.
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