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Automatic Quality Control for Chemical Toner Using Machine Learning Prediction
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ABSTRACT

The quality control of polymerized toner, a chemical toner using polyester polymerization, is

typically performed by manual adjustment. Quality operators determine the extent to which the process
should be adjusted by referring to past quality values. It takes a lot of man-hours of the operators and
the quality stability is insufficient. Thus, we developed an automatic quality control system, which
comprises two systems: one for predicting quality and one for calculating the manipulation amount. In
the quality prediction system, we selected a random forest model with variable selection from several
machine learning methods. In the manipulation amount calculation system, we developed a system that
automatically calculates the manipulation amount by referring to the predicted quality value. By
applying the automatic quality control system to the toner manufacturing process, the quality operator’s

man-hours were reduced by 15% and the quality stability of the toner was improved.
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Schematic diagram of automatic quality control.
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Table 1 Comparison of prediction accuracy.
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Fig. 3 Prediction results of variable-selected RF.
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Fig. 4 Prediction error of PLSR and RF (a): up to all
variables and (b): up to 100 variables.
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Table 3 Evaluation of operational value calculation
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Table 4 Evaluation of operational value calculation
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Table 5 Improvement in process capability index before
and after introduction of automatic quality
control system.
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