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Synthetic permeability prediction for lead-zinc sintering process
based on the improved gray theory

Ding Lei® ™, Wu Min™ , She Jinhua™" , Duan Ping*
(* School of Information Science and Engineering, Central South University, Changsha 410083)
(™ School of Physics Science and Information Engineering, Jishou University, Jishou 416000)
(™ School of Computer Science, Tokyo University of Technology, Hachioji, Tokyo, Japan 192-0982)
Abstract
Considering the uncertainties of the factors affecting the synthetic permeability during the lead-zinc sintering process
and the complexity of the present prediction models, this paper proposes a new prediction model using the improved gray
theory. Firstly, the gray theory is applied to building a prediction model for the synthetic permeability, because the gray
theory not only can reduce the negative effects of the uncertainties to some extent, but also can easily build a prediction
model. Then, to overcome the disadvantage of the gray theory that, after the monotonicity of data sequence is changed,
it can not follow the changes of data sequence in time, the corresponding formulas are proposed to modify the prediction
results of the conventional gray theory according to both the number of data after sequence monotonicity is changed and
the specific changes of monotonicity. The experiment has verified the improved gray theory’s better prediction accuracy.
Key words: lead-zinc sintering process, synthetic permeability, uncertainties, improved gray theory
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