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Fault Diagnosis Method for Automotive Engines Based on
Improved VMD and CS-SVM

ZHANG Zhongqi, LIANG Yuyi, YE Long
( Guangxi Industrial Vocational and Technical College , Nanning 530001, China)

Abstract: To improve the accuracy of automotive engine fault diagnosis,a fault diagnosis method for K20C3 turbocharged engine
based on variational mode decomposition combined with support vector machine is proposed. The method adopts whale
optimization algorithm ( WOA ) to optimize the number of layers k and penalty factor parametera a of variational modal
decomposition( VMD) , uses the optimized VMD to obtain the vibration signal of automotive engine,and utilizes singular spectrum
entropy to characterize signal features. By cuckoo search (CS) algorithm,the optimization of the parameter -y and penalty factor C
of the support vector machine (SVM) is conducted and the engine vibration signal features are input into fault diagnosis model
based on SVM for classification and recognition.The results show that the optimized VMD can effectively decompose signals of the
K20C3 turbo charged engine.The diagnosis model of CS—=SVM can effectively recognize the fault types of K20C3 turbo charged
engine. Compared with the fault diagnosis models of standard SVM and particle swarm optimization ( PSO)—-SVM, the proposed
model has higher accuracy, with diagnosis accuracy as 98.45% for cylinder pressure signals and 99.21% for cylinder head
vibration signals. It is concluded that the above solutions have certain feasibility in engine fault diagnosis.

Keywords : engine fault; VMD algorithm ;singular spectrum entropy ; SVM algorithm ; fault diagnosis
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