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Abstract: In recent years, kernel principal component analysis and kernel partial least squares-based methods have been
widely applied to the process monitoring and fault detection (PM-FD) field to address the nonlinearity in complex industrial
processes. It has been found that the performance of these fault detection methods can be significantly affected by the kernel
parameter, however, few researches have been focused on this area. Motivated by these observations, on the basis of the
commonly used Gaussian kernel, this paper firstly revisits three types of kernel parameter optimization methods, namely,
the dichotomy-based, back propagation (BP) neural network reconstruction-based and sample classification reconstruction-
based methods. Then, their individual characteristics, interconnections, and performance are analyzed in-depth. Finally,
above parameter optimization methods are integrated into a kernel parameter optimization system and applied to the PM-
FD in a hot strip rolling process. Compared with selecting parameter empirically, the experiment results shows that the
optimized kernel parameter can improve the PM-FD performance.
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Fig. 1 A schematic of a 7-stand hot strip mill industrial process
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Fig. 2 Kernel parameter optimization system based on the hot strip mill process history database
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Table 2 Fault detection results after optimization of
kernel parameters

feteiE W T7E FAR/%  FDR/%
U E KPCA 6.92 2.92
KPLS 8.88 33.34
ik KPCA 12.67 83.25
KPLS 1450  83.34

BPIW&5: KPCA 16.00 85.92
KPLS 1096  71.34

NI A KPCA 16.16  100.00

KPLS 1638  100.00
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