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Figure 1 Three-level fusion module based on knowledge
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Figure 2 Multi-scale convolutional feature extraction
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Figure 4 Scatter plot of error ranges for Furnace A
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Table 2 Ablation experiment result
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Oxygen Supply Prediction Method for Converter Steelmaking Based on
Knowledge and Data Fusion Driven

LIU Jing"?, JIANG Wenjie', FENG Hailing’, ZHANG Haibin", JI Haipeng®*’

(1. School of Artificial Intelligence, Hebei University of Technology, Tianjin 300401, China; 2. State Key Laboratory of High Perform-
ance Roll Materials and Composite Forming, Tianjin 300400, China; 3. Tianjin Development Zone Jingnuo Hanhai Data Technology
Co. , Ltd. , Tianjin 300400, China; 4. Hegang Digital Technology Co. , Ltd. , Shijiazhuang 050000, China;5. School of Materials Sci-
ence and Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract; Aiming at the problem of the disconnection between domain knowledge and data-driven models in tradi-
tional oxygen supply prediction methods in converter steelmaking process, a knowledge and data fusion driven oxy-
gen supply prediction method for converter steelmaking was proposed. A three-level knowledge fusion module was
constructed, embedding metallurgical mechanisms into deep learning models. Secondly, a dual-branch architecture
was designed to collaboratively mine process characteristics and cross furnace temporal patterns. Finally, actual
production data from a domestic steel plant was used for the experiment. The experiment results showed that com-
pared with mainstream methods such as GBRBM-DBN, HyGPR, Stacking, and BOA-LGBM, the MAE and RMSE
of oxygen supply under SPHC steel grade decreased by a maximum of 7.59% and 6. 80% , respectively, and the
accuracy (relative error +5% ) reached 85.29%. Under the HRB40OE steel grade, the MAE and RMSE decreased
by a maximum of 15.24% and 15. 13%, respectively, with an accuracy (relative error +5%) of 87.91%, verif-
ying the oxygen supply prediction ability of the proposed method.

Keywords: fusion driven; collaborative modeling; dual-branch; converter steelmaking; oxygen supply prediction
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