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A Diagnostic Method for Diesel Engine Misfire Based on Integrating of
Synchro-Squeezed Wavelet Transform and XGBoost

LI Weixing, TAO Jianfeng, QIN Chengjin, LIU Chengliang

(State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; A diagnostic method based on combining synchro-squeezed wavelet transform and
XGBoost is proposed to solve the problem of low resolution in feature extraction and overfitting in
classification of diesel engine misfire fault diagnosis. Vibrational signals of a cylinder head are
acquired through experiments for testing the performance of misfire in diesel engine at different
speeds. Features of signals are extracted by using a time-domain statistics method and the
synchro-squeezed wavelet transform. Then, the local linear embedding method is adopted to
reduce the dimension of features. The XGBoost is finally applied to evaluate misfire situations.
Comparative experimental results on different working conditions and evaluation methods show
that the classification accuracy of the proposed method is up to 99. 828% and increases at least
10% than that of the method based on wavelet packet feature extraction. The proposed method
achieves the minimum root mean squared error under low model complexity, and its robustness
and ability for restraining model overfitting are verified.
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