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Abstract

The pelletizing process is a key stage in the steel production chain,
during which iron ore concentrate is transformed into pellets suitable
for use in blast furnaces. The induration (firing) stage within the
furnace plays a critical role in determining product quality, as the
distribution of temperature and pressure directly affects the physical
and mechanical properties of the pellets. The objective of this study
is to develop a data-driven model to predict the behavior of the
pelletizing furnace at Golgohar Mining and Industrial Company
based on real operational data. To this end, process input and output
variables were collected and preprocessed, and feature selection was
performed using three methods: F-score, mutual information, and
Pearson correlation coefficient. Subsequently, Multiple Linear
Regression, random forest, k-nearest neighbors, and multilayer
perceptron neural network models were trained within a multiple-
input-multiple-output (MIMO) framework to simultaneously predict
36 temperature variables and 31 pressure variables. The results
indicated that the mutual information-based feature selection method
improved the performance of nonlinear models, while the multilayer
perceptron achieved the highest accuracy, with an average coefficient
of determination of 91.50% for temperature and 89.62% for pressure.
These findings demonstrate that data-driven learning approaches can
accurately model the complex behavior of the furnace and provide a
suitable foundation for designing intelligent control systems and
optimizing firing conditions.
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