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Recently, customer demands for commercial printing have been diversified, and optimal conditions
for fusing process and occurrence conditions of toner blocking on outlet paper tray, which is a
thermal issue caused by the fusing process, vary depending on a wide variety of paper media. The
objective of this study is to develop temperature prediction method for electrophotographic process
based on machine learning (ML) model to predict those issues

In order to predict outlet paper temperature, FNN model was applied and obtained prediction accuracy
of *£5 °C, which was target value. The second ML model was LSTM model that handled time—series data
and by inputting temperature data of first 20 sheets, paper temperature of 500 sheets was predicted,
and prediction accuracy was =4 °C. The prediction accuracy was improved by inputting time—series
data. The third ML model could predict paper properties by inputting the fusing unit temperatures
during printing. The prediction accuracy of basis weight and thickness was within *10% but the
prediction accuracy of smoothness was not within 10%, and it was judged to be overfitting

In order to predict the paper temperature after the fusing process with small number of training
experiments, method of combining ML and conventionally used thermal network model that represents
the fusing process was developed. The prediction error of the conventional thermal network model is
422 °C, while this method has a prediction accuracy of =6 °C. Furthermore, this method was applied
to the prediction of fusing temperatures range where toner was fixed properly. The prediction error
of the conventional thermal network model was =19 °C, while this method achieved prediction accuracy
of 6 C.

Those results indicate that ML models had higher prediction accuracy than the conventional physical
model, and that the introduction of ML can be considered to contribute to further improvements in
the electrophotographic commercial printing industry.
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