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Abstract

Comics are multimedia contents expressing a story with illustrations and texts, and are
popular content not only in Japan but also all over the world. Also, along with the popu-
larization of smartphones and tablets in recent years, many people started reading digital
comics. The digitalization of comics has led to appearance of services which propose var-
ious utilization method by making machines recognize comics. For example, some service
automatically translates texts in comics into foreign languages, and other services make
recommendations of comics according to the preference of the users. However, in order to
realize such services, it is necessary for machines to extract elements such as illustrations
of characters and texts from images of comics, and to recognize contents of the comics
based on the information. Then, much research has been conducted on the automatic
analysis of comics where comics are converted into a form which can be processed by
machines.

As one of the automatic analysis by machines, a method to automatically estimate the
speakers of texts is required. For understanding of the scenes, a method which estimates
the speakers of the dialogue is necessary. The text strings can be recognized to some
extent by the method such as OCR (Optical Character Recognition). However, it is still
necessary for readers to judge which character says which utterance, and the automatic
estimation method by machines has not been established yet.

Moreover, a large amount of data of comics is required to evaluate the validity of the
automatic estimation. Also, there is no dataset of information about speakers of texts in
comics.

To realize the automatic estimation by machine, the present study at first collected the
correct data of speakers of utterances in comics. For the data collection, we implemented
an annotation system to efficiently annotate the speakers. Also, in order to increase
the reliability of the data, two users were assigned to each text. Using this system, we
collected data of the speakers from 147,918 texts in 109 comic books.

Next, we analyzed features of the speakers of comic texts based on the collected data.
Since there were two data collection collaborators for each text, we evaluated the accuracy
of the collected data by seeing whether the two collaborators agreed or not and discussed
the difficulty of human judgement on the speakers. Analysis of the collected data revealed
that 86% of the texts were assigned to the same characters, but assignment of the other
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texts were different between the annotators. This suggests that some texts were difficult
for humans to judge regarding who their speakers are. Based on these, problems in the
estimation of comic text’ s speakers were classified into 3 factors of ” speech balloon
shape” , 7 position relationship between texts and characters” , and ” matching the
features of texts and characters” .

Finally, we proposed a method to automatically estimate the speakers of texts by a
machine and evaluated the accuracy of the method based on the collected data. As
an estimation method, 4 pieces of information of ” characters in the same frame” , ”
distance between text and character” , 7 direction of the tail of the speech balloon” |
and ” information on first person utterances and endings of texts” were acquired and
combined. The result found that speakers could be estimated with 70% accuracy for all
collected texts in comic. Also, when the estimation target was limited to main characters,
the estimate gained the accuracy of 78% at the maximum. This shows that the accuracy
was improved by combining information of the speakers. It was also indicated that the
accuracy of the estimation could be improved by using clues from contents of texts such
as correspondence of features of the character and features of the text.
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