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Fig.3 The 6" cylinder head vibration signal under five different conditions
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An engine fault diagnosis method based on ReliefF-PCA and SVM

ZHU LiNa' WANG XueJie’ ZHANG JinJie'"
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Abstract; Taking into account the nonlinear and non-stationary nature of diesel engine vibration signals, and the
limited amount of available actual fault sample data, a fault diagnosis method for diesel engines based on ReliefF,
principal component analysis ( PCA) and support vector machines (SVM) is proposed. First of all, the characteris-
tic parameters of the engine impulse signal are extracted. Then the ReliefF technology is used to select the sensitive
features in order to reduce the computational difficulty of data processing. PCA is then used to further extract the
sensitive features, and the correlation between the features is removed to avoid redundancy. Finally, the SVM is
used to realize the unit fault classification, and different types of faults can be diagnosed. The method proposed in
this paper is applied to actual typical faults occurring in diesel engines, and the results show that it can effectively
extract the fault-sensitive features of diesel engine cylinder head vibration signals, and realize the diagnosis of many
typical faults.

Key words: diesel engine; fault diagnosis; ReliefF; principal component analysis( PCA) ; support vector machine
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