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Abstract

In the character recognition, common database is
needed for research and improving method. Cur-
rently, however, common Japanese databases such
as ETL2 in Japan are not sufficient for data quan-
tity, a variety of font, data quality and so on. So
that this paper proposes a database which satisfies
these requirements. Proposed database is evaluated
throughout character recognition experiment using
four direction features. The result of the experiment
indicates that most font type is thick Gothic. How-
ever, the database is satisfying necessary require-
ments.

1 Introduction

There are many papers in character recognition
(12][3], relaxation method[4][5][6], contour dy-
namic programming[7], mesh pattern method[8], di-
rection pattern matching[9] and etc. The compar-
ing performance of these methods is very useful for
development of recognition methods and improve-
ment of performance. The comparing performance
requires common database. In Korean, common
database is published[10]. If different databases are
used for comparing performance of two methods,
- We cannot compare them exactly. However, many
reports use the databases which are made by them-
selves. The database need many categories and a
variety of font, because Japanese have 6879 cat-
egories. These categories include simple category
such as alphabet and Kana and etc., and complex
category such as JIS level-1 Kanji and JIS level-2
Kanji. There are some categories whose differences
are only a dot such “E” and “E”. or either dot or
small circle such as *X" and =",

However, published Japanese databases such as
ETL2[11] are not sufficient for data quantity. a va-
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riety of font, data quality.

In this paper, we propose the Japanese printed
character database which satisfies necessary require-
ments. We give the overview of it. and made initial
set of the database. The database is evaluated by
experiment of character recognition with four direc-
tion pattern matching method.

2 Overview of
database

proposal

The proposed Japanese printed character database
is planed in cooperation with Japan Electronic
Industry Development Association(JEIDA). Many
data sheets which printed some Japanese character
with various fonts are collected. There is twelve
sheets in each data type. Alphabet, Kana, etc.
compose one sheet. JIS level-1 Kanji composes five
sheets. JIS level-2 Kanji composes six sheets. The
database consists of many images which are scanned
these data sheet. In present step, we scan six sheets
without six sheets of JIS level-2 Kanji. Because JIS
level-2 Kanji are not used in general. Each data
sheet is printed a maximum number of 600 charac-
ters. One sheet includes 30 lines, and each line in-
cludes 20 characters. The line for comment is placed
in the lowest line. The comment line includes font
ID. character size, sheet condition ID in collecting
sheets, sheet index and font name such as shown in
Figure 1. Font ID is index for discriminating font
type. Character size is either 10pt or 12pt. Sheet
condition ID classifies type of data sheet. For ex-
ample, the data sheet is included fine quality paper,
recycling paper, one time copied paper or etc. The
category black square “Il” as the guide to segment
these character placed surroundings of characters
on the data sheet such as shown in Figure 2.
Specification of the database is following.
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Figure 1: The line for comment in data sheet

e Categories : Categories are all Japanese cat-
egories determined by Japan Industrial Stan-
dard(JIS).

- special symbol : 147

~ figure : 10

— Roman alphabet : 52
— Hiragana : 83

— Katakana : 86

— Greek character : 48

— Russian character : 66
— ruled line scrap : 32

— JIS level-1 Kanji : 2965
— JIS level-2 Kanji : 3390

e Character Size : Each character is printed with
10pt and 12pt.

e Segmentation Guide : The category black
square ‘I is used as the guide for segment
of each character.

e Data File : Data sheets which are scanned bi-

nary 400dpi are saved in no compaction TIFF
files.

At present. the number of data which is collected
are shown in Table 1. In Table 1, Mincho has thick
vertical lines and thin horizontal lines and serif.
Kaku Gothic has square stroke tip. Maru Gothic
has round stroke tip. The example of data sheet is
shown in Figure 2. Each font list of character @
is shown in Figure 3.

This database is named JEIDA' Fuji format
database.
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Table 1: The class of data

66types!
Mincho | 19types(1-19) .
Fong Gothic | 30types(20-49)
Others | 1Ttypes(50-66)
Size 10pt and 12pt
Condition original and copy
Category 3488categories

1 14 font types in 66 font types have only original
sheet without copy.
Number in a round bracket correspond to number
in Figure 3.

3 Experiment for evaluation

In order to evaluate this database, it is experi
mented to recognize with four direction feature.

3.1 Experiment system

Each character image is segmented for the data
sheet by segmentation guide. A rectangle circum:
scribing of character is extracted from the input im:
age whose size is 96x96. At this time, a lump whose
area is less than fifteen is ignored as noise. Tiny
character is placed in center of 60x60 square. If
length of long side of rectangle is more than thre
times the length of short side, the image is placed
in center of long side of rectangle square.

Four direction feature patterns[9] whose size ate
16x16 are extracted from the rectangle circumscrib-
ing, and are blurred using Gaussian filter such &
shown Figure 4. These blurring patterns are use
in fine classify. These dimension of patterns is d
creased 4x4 for rough classifving.

Before the experiment, the dictionary for fin
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Figure 2: The example of the data sheet

classify is made to take the average of the blur-
ring patterns of learning data set. The dictionary
for rough classify is made to take the average of
4x4 patterns of learning data set. In experiment,
the rough classify selects one hundred candidates.
Then. the fine classify selects the category whose
similarity is the highest of these candidates.

Figure 5 shows the flowchart of this process.

Each category is learned image of 168 types.
These types include two point sizes and two con-
dition types and forty eight font types. Font types
are Mincho, Kaku Gothic and Maru Gothic. Be-
cause, these fonts are in general use. These images
are first to 49th in Figure 3.

We exclude No. 29 in Figure 3 from experiment
data, because its stroke is too thick to regard as
general. Table 2 shows the data list.

3.2 Result

Table 3 shows the experiment results. The num-
ber corresponds to the number in Figure 3. On
the whole, font which has thick stroke results bad
rate. The results of Kaku Gothic are specially bad
rate, because space between two thick strokes is very
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Figure 3: The example of character fonts “#” (orig-
inal sheet, 12pt)

Figure 4: The four direction features of “3&”

small or not exist. as 23, 27 28, etc. in Figure 3.

Table 4 shows details about condition and charac-
ter size. Table 5 shows details about condition and
font type. Original sheet of 12pt results best recog-
nition rate in Table 4. Because these images show
details of character. On the other hand, in Table by
copy sheet whose quality ought to go down. results
better rate about Gothic. Because space betweeen
two strokes is expanded by copy, and the feature of
the space of copy sheet is extracted further than the
feature of the space of original sheet.
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Figure 5: The flow chart of recognition system

Table 2: The data for experiment

48types?
Font Mincho 19types(1-19)
Square Gothic | 18types(20-37)
Maru Gothic 11types(38-49)
Size 10pt and 12pt
Condition original and copy
Category 3488categories

Table 3: The experiment results

No. | Rate || No. | Rate || No. | Rate
1 97.20 17 | 83.26 || 34 | 90.76
) 96.34 18 | 79.64 || 35 | 95.49
3 98.57 19 | 96.56 || 36 | 94.69
4 98.45 || 20 | 96.57 || 37 | 94.87
5 97.7 21 | 93.71 38 | 92.32
6 94.45 || 22 | 82.05 || 39 | 93.17
n 98.22 || 23 | 61.93 || 40 | 85.91
8 98.23 | 24 | 97.30 || 41 | 96.06
9 97.92 || 25 | 97.22 || 42 | 93.75
10 | 96.81 26 | 91.89 || 43 | 94.14
11 | 90.00 || 27 | 76.96 || 44 | 93.60
12 | 96.81 28 | 74.94 || 45 | 93.61
13 | 96.75 || 30 | 93.64 || 46 | 94.37
14 | 97.59 || 31 | 90.49 || 47 | 95.49
15 | 95.99 || 32 | 92.85 || 48 | 94.22
16 | 85.10 || 33 | 96.22 || 49 | 94.14

Table 4: The result of copy condition and character
size

i Number in a bracket correspond to font number
in Figure 3.

4 Consideration

At present, we gather 236 types of sheet sets, and
many data is collecting.

About font type, Gothic has large data, because
Gothic includes two types. Most font has also thick
stroke. About collecting condition. sheet condition
type is original sheet or copy sheet. However, the
number of the classes are increased, as recycling pa-
per and several times copy paper.

5 Conclusion

We need common database of Japanese printed
character and discussed common format to pro-
mote to gather huge fonts with JEIDA committee.
We proposed JEIDA Fuji format and: gather several
fonts. In this paper, its overview is shown. The
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original copy Total

10pt | 91.14 % | 89.93 % || 90.62 %

12pt || 94.90 % | 94.25 % || 94.62%

Total || 93.02 % | 92.09 % || 92.62%
Table 5: The result of copy condition and font type
original copy Tod
Mincho 9542 % | 91.97 % | 94.02%]
Kaku Gothic || 90.23 % [ 90.69 % | 90.43 %
Maru Gothic [[ 93.45 % [ 94.43 % || 93.89% ':

quality of the database is evaluated with charactet
recognition. The result indicates that most fonthas
thick stroke.

We need to collect more data sheet than thi
scanned sheets for common database. Anyway, W
hope that the database is widely useful for research
and improving method.
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