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Fig. 1 Detection method of the EKPCA-WSVDD anomaly
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Weighted Hyperspherical Kernel Principal Component Analysis for
Anomaly Detection in Casting Production Process

XIANG Guan-bing, LIU Ying-hui, JI Xiao—yuan, YIN Ya-jun, ZHOU Jian-xin
(State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science & Technology,
Wuhan 430074, Hubei, China)

Abstract:

The casting production process data have the characteristics of high dimension, nonlinearity and non Gauss,
which leads to the problems of easy omission and low detection efficiency in the principal component analysis
method. Therefore, a production process anomaly detection method based on weighted hypersphere kernel
principal component analysis was proposed in this paper. Firstly, the exponential weighted moving average
was used to smooth the data, and then the kernel principal component analysis method was used to map the
data to obtain the principal component space and residual space. Finally, the information of the two subspaces
was input into the sample weighted support vector data description to establish the statistical model, and the
established model was used to detect the anomaly of the data. Tennessee Eastman process data and cast sand
treatment process data were used for verification. The results showed that this method had higher detection
rate than principal component analysis.
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