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Abstract

Useful information is usually collected from the filled
forms. This paper describes a scheme to recognize
handprinted Thai characters on form and automatically
stores them into database. The system consists of two
main components: form management and handprinted
Thai character recognition. The form management is used
to create a template for a form being process. A user
identifies the positions of the interested information
together with their attribute names being stored in the
database. Then, a database is generated to keep the
contents of this information. The generated template can
be stored for later use of the same form as well. The
character recognition process needs to recognize
characters only in the fixed area specified in the template.
The handprinted Thai character recognition algorithm
based on specific features of Thai characters is also
proposed. The number of components and contact points
when a character is horizontally segmented at its central
of gravity are used to classify some class of characters in
the recognition process. The effectiveness of the system is
implemented and tested by using Visual Basic and
Microsoft Access database.

1. Introduction

The usefulness of a system to convert documents into
text has been so apparent. The literally many of research
papers have touched on the subject. The most obvious and
common source of structure text is the paper “form” [1].
Forms represent a large percentage of paperwork
generated today. Pre-specified fields serve as expectations
in order to allow a goal-directed processing of the
different imprints of interest. The degree of formal
specification varies depending on the domain and types of
document. It ranges from documents with many preprinted
fields like, for instance, life insurance applications to
quasi free-format documents, e.g. business letter with

complicate the prediction where the regions of interest are
located. Form information is most commonly information
destined for database applications. It could be of great
benefit to be able to read forms directly into database.

This paper presents a method of form processing
which can be used with any specific preprinted form. And
a handprinted Thai character recognition algorithm is
proposed for convert the image in these specific areas into
text and automatically store them into a database.

2. Thai Character Set and Characteristics of a
Thai sentence

Thai character set consists of 44 consonants, 15
vowels and 8 voice tones as shown in Table 1 [2]. The

character “»” in vowels and voice tones is used only to

represent the location of vowels and voice tones
characters. In writing Thai words, it will be replaced by
one of a consonant character. There is no spacing between
words and no special mark to identify the end of a
sentence. The Thai vowel forms do not follow initial
consonants; some are placed before the initial consonants,
some after the consonants, some above the consonants,
and some underneath the consonants. The vowels that are
“complex” forms (i.e. composed of more than one part)
can be placed around the consonants.

Table 1: Thai character set.
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A Thai sentence is consists of up to the maximum of
three zones. A character may occupy in one of the three
zones namely: the upper zone (UZ), central zone (CZ) and
lower zone (LZ). The upper zone is also classified into
two sub-zones namely: the upper zone 1 (UZ1) and upper
zone 2 (UZ2) as shown in Figure 1. The multi-level
structure of a Thai sentence made it looks very complicate
and difficult to recognize. However, on the opposite side,
if the zone information is obtained, it will be very useful
to classify characters into groups with a smaller number of
members. The zone information is obtained by using
histogram and each character block is obtained by using
edge detection algorithm.

Figure 1. A sample of a Thai sentence.

3. Form Management

Forms are usually defined for the specific proposed as
printed document with fields for insertion of requested
information as an example shown in Fig. 2. In any form,
there are only some specific areas used to input data while
the content of the other parts are already known before.
The objective of this process is to get the information of
how the form appears and specify areas used for the
recognition process. Each specific area is named and used
as a name of attribute in the generated database.

The information of a form can be obtained by
scanning an empty form with the scanner. The settings are
adjusted in the same procedures, as they would be for the
filled forms. After the empty image is acquired, a user
specifies the interested areas on a form. The designed
form management has functions as follows:

1. scrolling of input forms

2. position marking — to specify the area of
interest

3. store and loading — used for storing specified
positions with the name of attribute to be
store in database and indicate the area to be
recognized in the recognition process.
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Figure 2. A sample of a form.

4. Handprinted Thai Character Recognition

Although many algorithms have been proposed for the
recognition of Thai handprinted characters [3][4].
However, it still has some limitation to put in practical
work. In this section, the algorithm for the handprinted
Thai character recognition algorithm based on specific
features of Thai characters is described [5]. The advantage
of this method is the independent of size, style, thickness
and some degree of slant characters.

4.1 Important features of Thai characters

In the proposed scheme, the center of gravity is used to
separate each character into two parts namely: the upper
part and lower part as shown in Figure 3. Each part will
have dominant characteristics that can be used as the
criteria in classification as the following.




a) The number of connected pixels

In the upper half, a number of connected pixels can be
classified into 3 groups due to the number of connected
pixels as shown in Figures 3.

1) (1] 2] O 0 ©

(@) (b) (©)

Separating line

Figure 3. The number of connected pixels in the upper
half of a character.

In the same way, the number of connected pixels in the
lower half of a character can be classified into 2 groups
due to the number of connected pixels as shown in Figure
4.

@ (b)

Figure 4. The number of connected pixels in the lower
half.

b) The number of touching points at the separating
line

With the number of touching points at the separating
line, characters can be classified into 4 groups: one
touching point, two touching points, three touching points
and four touching points as shown in Figure 5.

o8

Figure 5. The number of touching points at the separating
line.

¢) Head of a character

A head of a character is defined as the circle portion
of a Thai character. It is usually used as the starting point
in writing Thai characters. When considering the writing
Thai characters from starting from a head of character, we
can classify Thai characters into 5 categories as follows:

1) Writing in clockwise and go down like q

2) Writing in clockwise and go up like b

3) Writing in anti-clockwise and go down like
p

4) Writing in anti-clockwise and go up like d

5) No head

d) Width and height of characters

In Thai character set, there are some characters
having width or height different from that of other
characters. Therefore the characteristics can be used to
classify characters into one of the three groups as follows.

1) Group 1: Characters that have width more than
the width of average characters such as

characters 21 ©J @l 9

2) Group 2: Characters that occupy more than
one zone, in both the upper zone and central zone

such as characters U W Wl af & W @ “l, 17

3) Group 3: Characters that occupy more than
one zone, in both the central zone and lower zone

such as characters £) f] 3 f)

If we consider only the character images in central zone
having normal width, it can give useful information for a
recognition process too. For example, if we cut the rare

part of characters such as 8N, tJ, W, they will all look

like a character “§1 7 as shown in Figure 6(a). This

method is also automatically helping in segmenting some
touching character as shown in Figure 6(b).

mgw fhf“@r

Figure 6. (a) cutting some parts of character (b) touching
character segmentation.



4. Experimental results and conclusion

The scheme is implemented by using Visual Basic and
Microsoft Access Database. The method was tested with
data in forms by using handprinted Thai characters of 10
persons of age between 7 to 35 years. The data was
scanned with 300 dpi, half-tone and scaling factor equal to
50 percents. The total number of characters used in the
test is 2580 characters and the proposed method can
recognize correctly 2250 characters, approximately 87
percents. An example of experimental result is shown in
Fig. 7 to Fig. 9.
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Fig. 8: Images and their recognition results

" Renme: Tabe X
Mo Surcrs Mokon| Degs | Came [ Posken) Wbty Spedt |

ama mafa Tan

e Ao v qela

W - aw 7 L]
uit  Ingmu %

L

H-eluiﬂJI_1 b [wlre] 2

Figure 9 A database that used to store the recognition
results.

The method of form processing and handprinted Thai
characters recognition are described. It also demonstrates
the usefulness of the application. Users can define the
areas of recognition. There are still many works to do to
improve the system such as the automatic form selection
and the recognition algorithms to increase the recognition
rate of the system. The use of the context-based
recognition could also improve the recognition rate of the
scheme because the scope of context in form is usually
known in advance.
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