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Fault detection of finish rolling process for hot strip rolling based on
improved HMM

Zhang Ruicheng, Cui Kaixin, Liang Weizheng
(College of Electrical Engineering, North China University of Science and Technology, Tangshan 063210, China)

Abstract: A new method of fault detection was proposed to improve the HMM based on WT and PCA to solve the problems of low accuracy
of the traditional HMM method and the nonlinearity and mixed Gaussianity of the hot strip rolling process data. Firstly, wavelet transform was
used to denoise the rolling data, and PCA was used to reduce the dimensionality and correlation of the data, which can effectively reduce the
number of iterations for model training and improve the accuracy of fault detection. Then, the WT-PCA-~HMM fault detection model was ob-
tained by using the expectation maximization algorithm combined with the training of observed sequence training. Finally, the logarithmic
likelihood values of the finishing process data was derived from the model to achieve the fault detection. The results show that the WT-PCA-
HMM fault detection method can not only reduce the false alarm rate by 8. 1% compared with the traditional HMM method, but also reduce
the number of model training iterations by 50% , which provides a new method for the fault detection.
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Fig. 1 Process flow chart of hot strip rolling
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Table 1 Allocation of process and quality variables
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