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The first purpose of our research project is to construct a comprehensive database of old Japanese Buddhist Sutra
copies in Europe, utilizing the database system and cloud region of the Art Research Center of Ritsumeikan
University. For this purpose, we planned to conduct field surveys there in order to obtain their fundamental data
and digital images. However, until now, the worldwide pandemic of coronavirus disease has been preventing us
from conducting them in Europe.

Therefore, based on our data on old sutra copies centering on the collection of the Fujii Eikan Bunko of the ARC,
we try to verify whether the era of production of the sutra copied in gold ink on indigo papers can be inferred from
the characteristics of their painting styles by the methods of machine learning (feature extraction by both deep
learning and principal component analysis, and classification by support vector machine). Here, for most of the
sutra copied in gold ink on indigo papers, their eras of production are not known due to the lack of their colophon.
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From among the images of the paintings in the old Japanese Buddhist Sutra copies our research group has ever
collected, which are centering on the collection of the Fujii Eikan Bunko of the Art Research Center of Ritsumeikan
University, we have chosen the ones proved to be produced in the Heian or Kamakura eras, and prepared about 200
face images of persons such as Buddha or Bodhisattva labeled by their eras of production as training or test data.

Based on them, we have made machine learning of their eras of production, combining feature extraction by both
a pre-trained deep convolutional neural network and principal component analysis with classification by support
vector machine.

As a result, its classification performance of high accuracy supported that the eras could be inferred from the
characteristics of the painting styles of the face images. Also, we have identified the characteristics on which the
inference by machine learning is based, and evaluated them from the point of view of art history.
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