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Abstract: Accurate detection of carbon temperature in basic oxygen furnace (BOF) steelmaking is the key to end point
judgment, and the data-driven end point carbon temperature soft sensor method is an effective way, but the data in BOF
steelmaking production process has problems of high dimension, nonlinearity and large data fluctuation. In response to this
problem, a Cosine similarity and Jensen Shannon divergence supervised local linear embedding (CJS-SLLE) dimensionality
reduction algorithm is proposed for supervised dimensionality reduction of process data. By introducing the quantified car-
bon temperature label information into the distance measurement, a measurement method with supervision information is
constructed to adjust the variance between classes within a class. Then the direction information between data is introduced
on the basis of the label information, so as to achieve A novel CJS similarity measurement strategy based on the fusion
of sample label, direction and distance information is combined with local linear embedding to obtain low-dimensional
coordinates of training samples; Secondly, a new method is proposed. The adaptive local linear projection strategy is used
for unlabeled samples to be tested. Their low-dimensional coordinates also contain label information; Finally, a partial least
squares local regression model is established to predict the endpoint carbon temperature by selecting a subset of samples
according to the just-in-time learning algorithm. Under the data simulation of the actual BOF steelmaking production pro-
cess, the carbon content has an accuracy of 90% within the error range of #0.02%, and the temperature has an accuracy of

87% within the error range of =10°C.
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Table 2 Comparison results of verification experiments for various parameters of the method in this paper

A H$eEd ARk FEAR TS PA/% RMSE MAPE
5 17 42 78 0.0167 0.1616
6 16 40 84 0.0147 0.1421
7 15 96 86 0.0144 0.1391
KBRS B (1072%) 8 13 41 83 0.0156 0.1459
9 20 36 85 0.0147 0.1366
10 15 38 90 0.0139 0.1350
11 20 25 87 0.0149 0.1398
5 12 36 81 8.7113 0.0042
6 18 36 80 9.0210 0.0044
7 15 63 87 8.5422 0.0042
BKIEIE(CC) 8 17 19 82 8.9939 0.0044
9 12 62 76 8.5688 0.0042
10 16 87 79 8.6826 0.0043
11 17 37 75 9.2486 0.0044
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Fig. 6 Comparison of the end point carbon temperature pre-
diction accuracy between this method and other meth-
ods
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Table 3 Experimental comparison results of this method and other methods

AR AN[FIRRERY e d FEATEHES PA/% RMSE MAPE
JITL 28 74 0.0198 0.1793
LPP_JITLP® 7 45 78 0.0165 0.1605
KPCA_JITL2Y 6 59 78 0.0161 0.1558
SNE_JITLP4 6 47 75 0.0157 0.1449
KR & (1072 %) SPE_JITL™! 10 28 74 0.0181 0.1768
ISOMAP_JITL?? 8 49 76 0.0164 0.1559
LTSA_JITLP" 10 53 77 0.0157 0.1507
HLLE_JITL!?! 6 24 84 0.0151 0.1409
LLE_JITLP" 9 31 82 0.0158 0.1484
AT 10 38 90 0.0139 0.1350
JITL 82 74 9.5827 0.0046
LPP_JITLP® 9 69 75 9.2704 0.0047
KPCA _JITLP! 8 57 78 9.0069 0.0042
SNE_JITLP4 7 70 78 9.2083 0.0045
HKIRE(C) SPE_JITLP! 9 35 75 9.2665 0.0045
ISOMAP_JITLP? 7 37 77 9.1139 0.0042
LTSA_JITLZ" 8 39 76 9.0533 0.0044
HLLE_JITLP! 9 38 73 9.2833 0.0046
LLE_JITLRY 9 50 77 8.7284 0.0042
AT 7 63 87 8.5422 0.0042
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