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1. Title of the Research Project

A Database Construction of Old Japanese Manuscripts and an Analysis Using Machine Learning

2. Research Leader

Name Organization and title

Toshiaki Aida Graduate School of Interdisciplinary Science and
Engineering in Health Systems, lecturer

3. Co-researcher (Total: 2 persons)

Name Organization and title
Tomomi Kobayashi Chikushi Jogakuen University, Associate professor
Aiko Aida Japan Society for the Promotion of Science, Restart Postdoctoral Fellowship

4. Overview of the Research Project (About 150 words) Note: If you have changed your project since the time of
application submission, please write clearly where you made changes.

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

Therefore, we could not help changing the purpose to analyzing the transition of the characteristics of their
painting styles over the ages by machine learning, based on our data on old sutra copies centering on the collection
of the Fujii Eikan Bunko of the ARC. Here, as the methods of machine learning, we will apply deep learning,
feature extraction e.g. by principal component analysis, inference of the number of groups and their classification
by t-SNE or Bayesian Gaussian mixture model.

5. Overview of the Research Results Note: We may use this section for the Center’s PR.

This year, we have cut out about 400 face images of persons such as Buddha or Bodhisattva from 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 at Ritsumeikan University. Then, we have
put the labels to them according to their production ages.

Among the face images, focusing on the ones of Heian and Kamakura periods, we have made their feature
extraction, applying a pre-trained deep convolutional neural network, and learned their classification, combining
support vector machine with principal component analysis as machine learning methods. Also, we have criticized
and corrected, from the point of view of art history, the result of the inference of the production ages for test data,
which we have made for performance evaluation of the classification by machine learning.
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v) “A Quantitative Approach to a New Digital Platform of Ancient and Medieval Japanese Sutras
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vi) “Re-interpreting the Paintings and Poems of the Lotus Sutra through a Co-occurrence Network
(a Poster Session),” 2020 4£ 11 A, The 10th Conference of Japanese Association for Digital
Humanities (JADH2020) “A New Decade in Digital Scholarship: Microcosms and Hubs”, Osaka
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