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本論文では，江戸時代に出版・流通した木版印刷の古典籍を翻刻するためのインタラクティブな支援システム
を提案する．このシステムは，先行研究で提案した文字切り出し手法を用い，切り出し情報と元のページ画像両
方を同時にユーザに提示する．ユーザがこれらの情報を参考したうえ，翻刻文字をシステムに入力・保存するこ
とができる．翻刻された文字は文字画像データベースの構築や XML 表現に使われる．提案したシステムは日本
人または外国人の古典籍研究者・学生を向けての教育支援システムとしての役割を期待される。評価実験により
提案手法の有効性も示された．
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This paper proposes an interactive support system for transcribing digitized woodblock-printed
Japanese historical books published in the Edo period. The system adopts character segmentation
data obtained from target books by using a character segmentation system, which we already
developed in previous works. The proposed transcription support system is designed for manually
inputting transcription text strings line-by-line while referring to the corresponding original text
lines in the original page image. The transcribed characters will be used for creating a character
image database and XML representation. This transcription support system will help both
Japanese and non-Japanese novice learners and researchers to transcribe Japanese historical
books. User evaluation indicates that the proposed system has great potential for supporting our
target users.

1. Introduction
In Japan, many books published in the
historical period were already digitized as
digital image archives and made available for
public on the Web. For instance, the database

of the National Institute of Japanese Literature
[1] is a representative one having 237,511 items.
The Art Research Center of Ritsumeikan
University [2] also has around 70,000 volumes
of digital data of historical books, a part of
which is open to the public.
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The Edo period (1603-1867) was a period of
peace and culturally mature that provided an
ideal environment for commercially publishing
books. In that period, woodblock printing and
publishing systems were greatly developed and
over 110,000 titles of books with more than 10
million copies came out in the market [3].
Fig. 1 shows examples of Japanese woodblock
printed books in the Edo period.

ligature-like representations of characters, in
which two or more characters are spatially
combined into one, which looks like a single
glyph.
It is very difficult to develop a fully automatic
transcription system applicable to every
Japanese historical book. On the other hand, it
is time consuming to make character
segmentation and transcript every character
manually.
Based on these facts, we propose a solution;
an interactive character transcription support
system, which uses our previous research
results of character segmentation [4-6] as a
basis. This system has been designed and
developed in collaboration with researchers in
the field of historical documents.
The system will support both Japanese and
foreign students and young researchers who
want to transcribe digital archived historical
books into modern digital texts.

2. Researches on Image Analysis of
Historical Documents

Fig 1. Examples of Japanese woodblock
printed historical books
Because of the high literacy rate, caused by
the spread of education，every people enjoyed
reading in the Edo period in Japan, and many
books in various genres have been published at
that time: (1) Novels, (2) Religious books, (3)
Guide books, (4) Agricultural books, (5)
Encyclopedia, and (6) Comics etc. This fact
actually forms the basis of modern Japan and
Japanese people. Because amount of books
published in the Edo period is so big, only a
limited number of them have been transcribed
into text based digital books.
One of our desires in this modern but aging
society is to understand cultures in that era by
reading books published in the culturally-rich
historical age. However, it is very difficult for
Japanese people in this modern age to directly
read digitally available original books opened
to the public with digital archives. One of the
serious reasons for this is that majority of books
were printed in a handwritten style with
cursive connecting characters.
It is a challenging work to make a support
system for transcribing historical books,
especially published in the Edo period, by using
an information technology.
The above mentioned characteristics of
characters in Japanese historical books make it
difficult to be transcribed with modern optical
character recognition (OCR) technology.
Furthermore, in historical books many

Image analysis of historical documents and
books has progressed in recent years. Typical
processing steps of these methods usually
consist of layout analysis, and content
extraction.
We developed a system for analyzing the
layout of the digitally archived historical books
by extracting titles, figures, artworks, and text
areas from digitized page images [4]. We have
also developed a system that extracts
individual character images from the page
image by using text line extraction and
character segmentation processing [5]. The
results of these processing can be used for
further applications, such as making a
character
image
database,
performing
character image matching, and building a
transcription and learning support systems [6].
Modern OCR systems, which are widely used
today, are not necessarily directly applicable
for historical documents. Because historical
documents have different character styles
compared to modern ones. However, several
trials of applying OCR technologies to Western
historical documents have come up recently as
described below.
Toselli et al. (2010) introduced multimodal
interactive transcription of text images. Their
system is a computer-assisted transcription
based on interactive-predictive Handwritten
Text Recognition (HTR) technologies [7]. Ramel
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et al. (2013) introduced an alternative method

of accessing text in an image by analyzing
patterns and shape redundancy in digitized
images. Their research focused on layout
analysis, text/graphics separation, OCR, and
text transcription processes dedicated to old
and precious books [8]. Bosch et al. (2014)
introduced a protocol designed for computerassisted transcription of a 17th Century
botanical specimen book, based on HTR
technology [9].
Western characters based on phonogram are
easier to be recognized by OCR, because of the
number of characters is small. However,
Japanese historical books which use ideogrambased characters consists of thousands of
different characters makes it difficult to
transcribe correctly by OCR. For this reasons,
manual or semiautomatic transcription method
is suitable for processing Japanese historical
documents to ensure the accuracy.

3. Design and Configuration of the
System
The ultimate goal is to make transcribed
version of the original historical books by the
automatic processing and OCRs even for
Japanese historical books. However, this is
very difficult to be applied to various types of
historical books, especially for Japanese books
published in the Edo period, because these
were printed by wood-block printing method, in
which wood-blocks are carved by using
handwritten
original
manuscript
with
handwritten cursive, running and connecting
scripts. This is a special characteristic which
differs from that of European books printed
with metallic movable types.
The most realistic alternative to this ultimate
goal is to make a convenient tool for interactive
manual transcription to be used by the
professionals of transcription. This will be
realized by using both an image browser of
original book images and a conventional word
processing software. However the number of
specialists who are able to do these
transcription works is limited.
The third approach is to develop a system in
order to foster young students who are
interested in but not yet very fluent in reading
historical Japanese books, by using information
technology.

We decided to take the third approach
described above and develop a system for not
only assisting the transcription work but also
instructing young students through the
practical use of the system.
Fig. 2 shows an overall configuration of the
target system.
The first processing step of the system is an
image analysis of segmenting each character
image [6]. The processing includes smear
removal, skew correction text line estimation
and character segmentation. We already
reported the system for character segmentation
of historical book images. Character extraction
has been realized by a binarization process and
a region labeling applied to the pre-processed
page images [4].
However, labeled areas obtained do not
necessarily correspond to the proper character
area; a character area may be separated into
two or more areas, or a part of a character is
merged into neighboring areas of other
characters. Because it is very difficult to
automatically determine how to merge or split
each labeled regions, an interactive processing
scheme has been applied to the integration and
separation of labeled candidate regions.
The output of this system includes
parameters of characters in the book, i.e.
statistical information about the size of
characters, as well as information of location of
occurrence of individual character [6].

Fig. 2. Overall System Configuration
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The next part is transcription support system.
This step uses the character candidate
information obtained by the previous step as
auxiliary information, and assists users to
enter the transcribed text interactively.
The information obtained in this part will be
stored in the character image database, which
maintains the information about relationships
between each character image and transcribed
character code.
The last part is a semi-automatic
transcription system, which guides users to
transcribe by using information stored in
character image database.

4. Transcription Support System
The output for one historical book processed
by the interactive character segmentation
system contains page images, page position
data, and character position data. These data
are used as an input for the transcription
support system.
The transcription support system consists of
three main sub-functions: (1) Page image
display function, (2) Character segmentation
editing
function,
and
(3)
Character
transcription function. The workflow of the
system is shown in Fig. 3.

Fig. 3. Workflow of the Transcription
Support System
(1) The Page image display function, shown
in Fig. 4, is used as a main system interface. In
this interface, users can select the desired page
by scrolling a page controlling bar or directly
input the page number. In addition, users can
view character segmentation result, which is
obtained by the interactive segmentation
system, overlaid on the original page image.
This interface also allows the users to partially
enlarge the image being displayed.

Fig. 4. Page image display function with character segmentation results overlay
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Users can edit the character segmentation
results by clicking the “Character Segment
Editor” button. The interface also has the
buttons of “Save” and “Save As”, which allows
users to save edited segmentation results.
(2) Character segmentation editing function
is used for editing or modifying improper
character image segmentation results obtained
by the character segmentation system (Fig. 5.).
Character segmentation editing function has
four sub-functions:
- “Merge Character” is used for combining
two or more character segments into one. (Fig.
5 (b))
- “Delete Character” is used for eliminating
improper character segments.
- “Separate Character” is used for dividing
one character segment into two or more
character segments. (Fig. 5 (c))
- “Add Character” is used for making a new
character candidate for the missing character
candidate.
(3) The Character transcription function,
which is the main function of this system, is
designed for manually inputting a transcribed
text string in vertical direction line-by-line by
referring a corresponding original text line in
the original image. The character transcription
function window is shown in Fig. 6.
In the Character transcription function,
transcribed characters are entered in small
character boxes, which are vertically displayed

at the corresponding positions of the original
characters in the image. The character box
automatically expands when a user inputs
multiple characters in one box. The input
characters will be put into subsequent boxes in
order. Users can insert or replace characters or
edit character segments anytime during
inputting.

(b)

(c)
(a)

Fig. 5. Character segmentation editing
function (a) Part of transcription window,
(b) Merge, and (c) Separate
After the segmentation and transcription is
finished for one book, the information obtained,
i.e., transcribed character codes along with
corresponding character images will be stored
in a database. This character image database
will be use in the semi-automatic transcription

Current text line image
highlighted

Text line box

Transcribed characters

Character boxes

Fig. 6. Character transcription function window
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system in future. In addition, the transcription
support system has a function to create a file
representing transcribed historical book in
XML representation. This XML file will
possesses
information
and
hierarchical
constructions of original historical book,
including pages, text-lines, figures and
characters, etc.

5. User Evaluation
Although the system was not yet fully
completed, we made a preliminary user
evaluation experiment of the developing
system, in order to get opinions and criticism
from supposed users on our idea and approach.
We have requested cooperation from a group
of students from Collage of Letters,
Ritsumeikan University, who are studying and
are interested in historical book reading.
Subjects of the evaluation are seven students.
More than half of them are familiar with
transcription of historical books and have more
than two years’ experience of reading them.
First, we explained actual functions of the
system. After that, we asked them to use the
system to transcribe some part of "Chinsetsu
Yumiharizuki" (椿説弓張月), a novel book, and
evaluate the system.
Over 40% of our respondents consider the
overall system will be very useful for their
study, almost 30% think it will be useful, and
the rest of them are not sure about it. For the
character separation guide function, almost
60% of our respondents scored “Very Useful”,
15 % of them scored “Useful” and the rest of
them scored “Not sure”. For the character
transcription function, over 40% of our
respondents scored “Very Useful”, another 15%
scored “Useful”, and the rest of them scored
“Not sure whether it will help them”.

6. Conclusions
We proposed an interactive transcription
support system, which helps users to do
character segmentation, modify character
segmentation, and make transcription. In
future, the usability of the system and
performance of character segmentation should
be improved. According to the request of the
supposed users, making the character image
database and realizing query function of
character images have to be developed.
Evaluation on various types of books is also one
of our future works.
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