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Effective utilization of “Pre-modern Japanese book database” constructed by the project 

supervised by Center for Collaborative Research on Pre-Modern Texts, NIJL will push forward the 
development of the interfiled study. It may become obstruction for the researchers with a little 
knowledge of classical literature, however, because historical Japanese texts have been written by 
Kuzushiji (Hentaigana and cursive script). In this article we report an attempt of recognizing 
Hentaigana by deep learning, which is the artificial intelligence technology regarded throughout 
the world. Using the convolutional neural networks, we obtained a rate of correct distinction of 
Hentaigana in several pre-modern texts in open database. Furthermore, we developed the WWW 
software application to recognize Hentaigana. 
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Figure 1. Typical structure of convolutional 
neural networks in deep learning. 
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1. CNN  

 
Table 1. Recognition results of Hentaigana 

in Heiji Monogatari by CNN. 
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Table 2. Recognition results of Hentaigana 

in Genji Monogatari by CNN. 
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3.   
 

Table 3. Hentaigana in Genji Monogatari with 
higher recognition rates. 

 
      110%     

  43 97.7% 2.3%  
  9 100.0% 0.0%  
  410 99.0% 0.5%  
  186 98.4% 1.1%  
  149 99.3% 0.0%  
  99 98.0% 1.0%  
  95 91.6% 7.4%  
  92 93.5% 5.4%  
  182 97.8% 1.1% 15.9% 
  229 96.9% 1.7%  
  126 96.0% 2.4% 3.2% 
  45 75.6% 22.2%  
  155 89.0% 7.7%  
  64 87.5% 7.8%  
  241 86.7% 8.3%  
  360 90.0% 5.0% 12.2% 
  185 88.6% 4.9% 25.9% 
  175 89.1% 4.0% 28.0% 
  543 88.0% 5.0% 8.1% 
  56 75.0% 17.9%  
  324 84.6% 7.1% 13.9% 
  324 86.4% 5.2% 16.0% 
  293 84.0% 7.5%  
  105 83.8% 7.6% 13.3% 

 
 
 

          
                      

 

              
               

 
2.   

 
Figure 2. Examples of Hentaigana in Genji 
Monogatari with higher recognition rates. 

4.   
 

Table 4. Hentaigana in Genji Monogatari with 
lower recognition rates. 

 
      1100%     

  16 50.0% 18.8%  
  182 53.3% 14.8% 41.2% 
  34 47.1% 17.6%  
  248 48.0% 16.1%  
  207 43.0% 19.3%  
  132 42.4% 12.1% 3.0% 
  79 27.8% 26.6%  
  353 38.5% 15.6%  
  103 20.4% 25.2% 20.3% 
  89 29.2% 3.4%  

 
 
 

                
                 

  
3.   

 
Figure 3. Examples of Hentaigana in Genji 
Monogatari with lower recognition rates. 
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4. 
 

Figure 4. Example of machine reprinting of 
Hentaigana in our developed WWW 

application. 
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