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Milling Chatter Identification Method Based on Wavelet Packet
Transform and Kernel Principal Component Analysis

REN Jing-bo, SUN Gen-zheng, CHEN Bing, LUO Ming

( Key Laboratory of Contemporary Design and Integrated Manufacturing Technology Ministry of
Education, Northwestern Polytechnical University, Xi’an 710072, China )

Abstract : A milling chatter identification method based on wavelet packet transform (WPT) and kernel principal
component analysis (KPCA) is proposed. This method consists of four steps. In the first step, the measured milling force
signals are decomposed and reconstructed by four-level WPT, so that the force signals can be allocated in a certain frequency
band. In the second step, the reconstructed signal areas of different frequency bands are normalized and selected as a feature
vector. In the third step, through the mutual comparison of the results of principal component analysis (PCA) method and
KPCA method, the KPCA feature extraction method is selected for dimension reduction. Finally, the least squares support
vector machine (LS-SVM) is designed for normal milling and chatter pattern classification. The experimental results prove
that the method can identify the chatter accurately and effectively even in the case of small number of samples with an
accuracy rate of 95.0 %.
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