5545 55 2 1)
<112 - 2024 43 A

FFIR TN
SPECIAL STEEL

Vol. 45. No. 2
March 2024

- A5k -

ET—EWNREEZNERER ZMALRRH
i ST AR AR BRI 52

RER, KAR', X

B, RaE?

(1 ERIR T A B AR 24 B, Eh 3 224051 52 T4 A ARE BL B T AR5 B, 41 X 050000)

o OE X PSR RITE /N A I RS 1) 22 9328 1 b X LA RAS A5 v WU A AR A TRl R, S T — R T —
SR A B AL TR A DR S T A9 TR AR et e 70 ) P e A5 R0k 10 42 SR 1 R BE ) LA B AT O B R 1

T 19 R4 i A OE Ao i A MR 3R TR A o A

o EEBHM)T e A RS N T R AR R A%

AT A TR SR T B TR AR AT T 0 SR, A% B AUAE 10 YR AR AT LA T — 2 e i it
TR AR T 9 TR AT AL 1K 5] 98. 39% FAHER A1 1009% A HH 38, 1SR AH HO A% G R SR B3 ] AAE AR /D

(95 QUK o 380 B gy 8 A 3 B e )32 A
KU AT JORM; TR
DOI:10. 20057/j. 1003-8620. 2023-00245

hE 4 EE TF777; TP181

Research on a Steel Leakage Prediction Model Based on One
vs Rest Genetic Algorithm Optimization Decision Tree
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(1 School of Mechanical Engineering, Yancheng Institute of Technology, Yancheng 224051, China;
2 Institute of Materials Technology, HISCO Group, Shijiazhuang 050000, China)

Abstract: Aiming at the problem that the decision tree model of small sample training data is difficult to obtain a high pre-
diction accuracy rate on multi classification problems, this paper establishes a breakout prediction model based on one vs

rest genetic algorithm to optimize the decision tree. By making full use of the global search ability and robustness of ge-
netic algorithm, strengthening the search control and supervision of the optimization process, the accuracy of the model is
improved. Combined with the continuous casting production data of a steel plant, the breakout prediction model of genetic
algorithm optimization decision tree based on one kind of congruence method was tested. The tests shows that genetic algo-
rithms can achieve an accuracy of 98. 39% and a reporting rate of 100% for the optimization decision tree steel leakage pre-
diction model based on a class to class genetic algorithm after only 10 iterations. Compared with traditional decision tree al-
gorithms, this algorithm can achieve higher accuracy and better generalization in very few iterations.
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Fig. 1  Schematic diagram of bonding breakout prediction
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Fig. 2 Flow chart of wavelet threshold denoising
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Fig. 3 Schematic diagram of the decision tree
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Fig. 4 GA - Decision Tree Flowchart
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Fig. 7 Comparison of two methods for noise reduction
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Table 2 Comparison of the effects of two noise reduction
methods
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Fig. 8 Confusion matrix diagram
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Table 3 Decision tree optimization results
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Fig. 9 Receiver operating characteristic curve graph
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Fig. 10 Change curve of test error and training error
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