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Transfer Learning Technique for Identifying Optimal
Production Conditions with Accuracy and Efficiency

OTA Yuya, HATTORI Reiko, MIYAMOTO Mami and FUJII Toru

In the manufacturing industry, it is important to identify the optimal production conditions using statistical meth-
ods such as design of experiments. However, the number of experiments is often reduced through the use of
knowledge and other means, which leads to lack of accuracy in the response surface model (RSM) for predicting
product quality. In this paper, we adopt transfer learning, which is a technique of efficient learning by utilizing
knowledge gained in other domains, to propose a method for constructing RSMs with higher accuracy by intro-
ducing past experimental data into the learning process, even when only a few experimental data are available. In
addition, we have conducted an experiment on a packaging machine to verify its effectiveness. As a result, com-
pared with the RSM constructed on a sufficient number of experiments, the proposed method has managed to

improve prediction accuracy by about 25%, even when the number of experiments is limited to 1/3.
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