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Application of dynamical prediction model based on kernel partial
least squares for copper converting

SONG Hai-ying, GUI Wei-hua, YANG Chun-hua, PENG Xiao-qi

(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In order to predict accurately the key operational parameters in copper converting process, a dynamical
prediction model based on kernel partial least squares was constructed, and a method of online eliminating
abnormal samples for dynamical model was presented. Firstly, moving widow method was utilized to update
samples continuously in dynamical prediction model. Then, kernel partial least squares was used to identify
parameters of dynamical model. Lastly, the prediction values were modified according to the last feedback
computing errors. The simulation result shows that this dynamical prediction model has the performances like,
better generalization, stronger robust, and preferable accuracy (the relative root mean square error of air is lower
than 10%, and the relative root mean square error of oxygen is lower than 19%). Now, the prediction model is
applied in the assistant decision-making system for a copper converter.
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Table 1 Correlation coefficient between input variables and output variables
r X1 X2 X3 Xy X5 X6 X7 X3 X9 X10 Y1 V2
X 1.0000 0.1111 0.5622 0.3087 0.7038 0.7203 0.7009 0.0459 0.0445 0.1934 0.2786 0.0336
X, 1.0000 0.1554 0.1111 0.0176 0.0913 0.0046 0.0129 09655 09649 0.0029 0.0336
X3 1.0000 0.0072 0.1248 0.0895 0.0741 0.2356 0.0471 0.1387 0.0273 0.2628
Xy 1.0000 0.4386 0.8212 0.7009 0.7560 0.1462 02517 0.8449 0.6977
Xs 1.0000 0.7648 09256 0.3317 0.0404 0.0008 0.6616 0.3304
X 1.0000 09401 0.4673 0.0740 0.2187 0.7621 04245
X7 1.0000 0.4908 0.0008 0.0585 0.8143 0.4687
Xg 1.0000 0.0001 0.0035 0.8825 0.9950
X 1.0000 0.9419 0.0001 0.0065
X10 1.0000 0.0178 0.000 1

F2 RibRRE

Table 2 Cumulative explanatory ability
Ry X, X X3 X4 Xs X6 X Xg X9 X10 » »
t 0.2523 0.0003 0.0383 0.8764 0.6084 0.7525 0.7823 09062 0.0011 0.0288 0.9962 0.8864
t 09791 0.0560 09719 0.8780 0.9318 0.9529 09992 0.9993 0.0045 0.0936 09977 0.9912
t; 1.2523 1.0003 1.0383 1.8764 1.6084 1.7525 1.7823 19062 1.0011 1.0288 1.9962 1.8864
ty 34366 12146 24243 41492 38733 43364 43763 39625 1.1017 14283 44278 3.8876
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Fig.2 Predicting results of used air vs practical used air
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