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Fig. 1 Various signals of diesel condition monitoring
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Fig.2  Algorithm flow of feature extraction
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Fig.3 The time domain waveform of the original signal
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Fig.5 Extraction of a wide range of ignition shocks
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Fig. 6 Adaptive threshold method for

intercepting ignition shock
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Table 1  Test results
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Fault diagnosis of diesel engines based on a classification and

regression tree ( CART) decision tree

WEI DongHai' WANG Lei’

ZHAO ZhiChao®

MAO ZhiWei' ZHANG JinJie'"

(1. Diagnosis and Self-Recovery Engineering Research Center, College of Mechanical and Electrical Engineering, Beijing University of

Chemical Technology, Beijing 100029 ; 2. Sinopec Chongqing Natural Gas Pipeline Co. Ltd. , Chongqing 404100, China)

Abstract: An adaptive local root mean square (RMS) calculation method has been used to extract the time-domain

characteristics of a diesel engine cylinder head vibration signal. The classification model of the diesel engine was

established based on the classification and regression tree (CART) algorithm. The vibration data for diesel engine

misfiring, crashing cylinders and the normal operating conditions were obtained through experiments. After calcu-

lating the local RMS of the original signal, the local characteristics were extracted based on the self-adaptive thresh-

olds to determine the ignition impact area and non-ignition top dead center impact area. Finally, these features

were input into the CART algorithm to build a classification model in order to verify the validity of the extracted fea-

tures. The results show that the recognition rate of the diesel engine reaches 100% in all three states. Thus the

CART algorithm and local feature extraction method can effectively diagnose diesel engine faults.

Key words: classification and regression tree ( CART) algorithm; diesel engine fault diagnosis; local root mean

square ( RMS) calculation; adaptive threshold; feature extraction
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