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Cross sectional shape prediction of hot rolled strip

based on DBN-BP deep neural network

Gao Shanfeng, Liu Meihong , Fan Qiuxia
(School of Automation and Software Engineering , Shanxi University , Taiyuan 030006 , China)

Abstract: With the rapid development of various industrial fields, the market demand for thin specifications, high strength strip
products increases rapidly. The cross—section shape of hot rolled strip is the main evaluation index of hot rolled strip product qual-
ity. Based on data mining technology, the data in the mill database are analyzed and processed. The data mining technology com-
bines deep belief neural network (DBN) and back propagation(BP) neural network algorithms to construct a prediction model of strip
thickness distribution. The DBN-BP algorithm is composed of several restricted Botlzmann machines (RBM) stacked layer by layer,
and the weight matrix and bias of the network are obtained by unsupervised layer—by—layer training method for the BP network,
while the BP neural network fine—tunes the whole network by means of error back propagation. This method overcomes the disad-
vantages of BP network falling into local optimum due to random initialization of weight parameters and long training time. Com-
pared with the BP algorithm, the probability of predicting the midpoint thickness error is within +5.6 wm by the DBN-BP method
is 95%, while the prediction error of BP algorithm is within 11 wm. Through the analysis of the prediction results of the cross-
section shape of the strip, it can be seen that the DBN-BP deep learning method has more advantages than the BP algorithm in
predicting the edge thickness of the strip.

Key words: hot rolling; deep learning; strip thickness prediction
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