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Prediction of Converter Gas Generation Based on Intermission Production
Improved Elman

Abstract

Abstract: Aiming at large fluctuations of intermission and low prediction accuracy in iron and steel
industry, based on the classification of intermission characteristics, a converter gas generation predicting
model(CPSO-Elman) based on Elman neural network(ENN) optimized by chaotic PSO(CPSO) algorithm is
proposed. The intermittent characteristics of converter gas generation time series are extracted and raw
data is classified according to intermittent duration. The PSO algorithm improved by chaotic disturbance
is introduced to optimize the initial weight and threshold of ENN and inertia weight of nonlinear updating
is designed to balance global search ability and local search ability. Construct the combined prediction
model of CPSO-Elman converter gas generation. Converter gas generation is predicted on the basis of
predicting the intermission in the future time. Simulation results show that prediction accuracy of the
proposed method is about 5% higher than that of the method without optimization.
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Table 3 Experimental results of algorithm parameters

TR cih G MAE/(km*/h) MAPE/%
2.00 8.46 3.35
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Table 4 Algorithm parameter setting under various types of

intermittent
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Fig. 5 Objective function value change curve
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Table 5 Optimization results under different optimization

methods
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Fig. 6 Intermittent prediction results without change in
production rhythm
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Fig. 7 Prediction results of converter gas generation without
change in production rhythm
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Table 6 Prediction error of LDG generation with no change
of intermittent duration

Y MAE/(km?/h) MAPE/%
Elman 7.66 7.28
PSO-Elman 545 5.32
CPSO-Elman 4.28 4.13
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Fig. 8 Intermittent prediction results under the change of

production rhythm
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Fig. 9 Prediction results of converter gas generation under
changing production rhythm
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Table 7 Prediction error of LDG generation under
intermittent duration variation

T MAE/(km?/h) MAPE/%

Elman 10.01 9.16
PSO-Elman 7.55 6.79
CPSO-Elman 6.47 5.14
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