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Development of Embedded System for Extraction and Recognition of Kuzushiji.
Masahiro Takeuchi / Taichi Hayasaka / Wataru Ohno (National Institute of Technology, Toyota College),

Yumie Kato (Tsurumi University), Kazuaki Yamamoto (National Institute of Japanese Literature),
and Tetsuya Ishikawa (TRC-ADEAC, Inc.)

Effective utilization of “Pre-modern Japanese book database” constructed by the project supervised by Center
for Collaborative Research on Pre-Modern Texts, National Institute of Japanese Literature, will push forward the
development of the inter-field study. It may become an obstacle for the researchers with a little knowledge of
classical literature, however, because historical Japanese texts have been written by Kuzushiji (Hentaigana and
cursive kanji). In this article, we report an attempt of recognizing Kuzushiji by deep learning. Using Raspberry
Pi which is the low-cost small single board computer, we developed the embedded system with enough
recognizing rate and speed. In addition, manifold images of Kuzushiji written in a text image of the spread can
be extracted. Our system will be effective for school children or elderly people not possessing mobile devices

who want to come in touch with Kuzushiji.
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Table 1 Details of trained data for CNN.
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Table 2 Hentaigana with lower recognition rates
in Genji Monogatari.
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Table 3 Recognition rates of kanji and symbols with more
frequent appearance in Genji Monogatari.

BFE | XFH | BEE | EFE | XFH | BEE
& 217 | 47.0% 2 26 84.6%
il 160 | 98.1% i 23 65.2%
IS 121 | 48.8% 1t 22 | 100.0%
A 75 100.0% = 22 95.5%
i 50 98.0% 4 21 66.7%
N 44 77.3% * 21 81.0%
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Figure 1  Screenshot example of WWW application
software to recognize Kuzushiji by trained CNN.
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Figure 2 Overview of the developed system.
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Figure 3  Extraction process of Kuzushiji areas.
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Figure 4  Examples of splitting / excluding / merging

extracted Kuzushiji areas.
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Figure 5 Example of recognition results of Kuzushiji by
the developed system.
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Figure 6 Example of automatic extraction and recognition
of Kuzushiji areas by the developed system.
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Figure 7 Editing area selection in the developed system.
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Figure 8 Extracted area re-selection in the developed
system.
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Figure 9 Questionnaire results after the demonstration of
the developed system.
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