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Thickness prediction and compensation for hot tandem rolling based on
dual-channel feature fusion

Zhang Xiaodong, Shi Jingwen, Bai Guangzhi, Qin Zixuan
(Qingdao Institute of Software, College of Computer Science and Technology, China University of Petroleum ( East China) ,
Qingdao 266580, China)

Abstract: For the problem of accuracy reduction in hot tandem rolling caused by factors such as oil film thickness and roll eccentricity, a
thickness error prediction model for hot tandem rolling strips based on dual-channel feature fusion was proposed, which was composed of
two parts, namely, spatiotemporal feature extraction and multi-scale feature extraction. For the spatiotemporal feature extraction part, a
Frontal Spatio-Temporal Matrix (FSTM) was constructed based on the spatial correlation of adjacent rack plate thicknesses, and the spati-
otemporal correlation features of the FSTM were extracted by the Convolutional Long Short-Term Memory Network (Conv-LSTM). For the
multi-scale feature extraction part, the current rack rolling thickness data was decomposed by Discrete Wavelet Transform (DWT) to ob-
tain trend item data and detail item data, and Autoregressive Integrated Moving Average Long Short-Term Memory Network ( ARIMA-
LSTM) and Bi-directional Long Short-Term Memory Network ( BiLSTM) were used to extract features from the trend item data and detail
item data, respectively. The above features were fused and input into the fully connected layer for regression prediction, the thickness er-
ror prediction value of the hot tandem rolling strip was obtained. Experimental results show that the dual-channel feature fusion model ef-
fectively improves the accuracy of thickness error prediction, validating the effectiveness of the model.
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Fig. 1 Sechmatic diagram of hot tandem rolling system
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Fig.2 Hybrid depth learning model of thickness prediction for hot tandem rolling
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Table 1 Performance index comparison of different error prediction models for strip thickness

F5 S48 F6 AL
LY
MAE/(x107*)  RMSE/(x107%) R? MAE/(x107%)  RMSE/(x107*) R®
SVR 2.657 3. 460 0.218 3.378 4.236 0.594
MLP 2.362 3. 147 0.353 2.512 3. 464 0.728
TCN 2.452 3.249 0.311 2.494 3.541 0.716
LSTM 2.341 3.147 0.353 2.700 3. 656 0. 698
GRU 2.211 3.027 0. 402 2. 445 3. 465 0.728
dual Conv-LSTM & ARIMA-LSTM 1. 628 2.130 0.7036 2.234 3.128 0. 780
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DWT-LSTM-BiLSTM 1.521 2.082 0.717 1. 431 1. 870 0.921
Conv-LSTM 2.030 2.787 0. 493 2.237 3. 164 0.774
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