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ABSTRACT

This thesis presents Forms Management technique for Thai character recognition. The
Recognition areas can be marked automatically by the system or by users. User can define
description of fields such as field-name field-data type that to be record in the database. The
characters in marked area are passed to the recognition part that process by another program.

Then, the result of the recognition part is verified and store in the database for the later used.
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Forms Management for Thai Character Recognition

Supanya Aphiwongsophon and Wichian Premchaiswadi
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Nucharee Premchaiswadi
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110/1-4 Prachacheun Road, Laksi, Bangkok 10210, Thailand

Abstract

This research presents forms management
technique for Thai character recognition. The
recognition areas can be marked automatically by
the system or by users. The user can define
description of fields such as field name and its data
type to be recorded in the database. Characters in
the marked area are passed to the recognition
process. The result of the recognition process is
verified and stored in the database automatically for
later use.

Keywords: Automatic mark, Automatic load mark,
Relative reference position, Verify data.

1. Introduction

Usually form identification is used to identify the
used form automatically. However, the boundary for
recognition is defined by users. Therefore, if the
process can be processed automatically, it would be
benefit for the practical used. This research presents
the automatic marking process to define the
boundary of data to be recognized and verify the
recognition data before update to database. The
objective is reduce the time to define data boundary
to be recognized. The marking area is not only useful
for recognition process, but also for verify data to be
input into database as well.

User or system can select a marking area and
assign field name together with its data type to be
recorded in a database. The data type is used to
reduce the scope of the recognition process and
verify the recognition result before recorded into
database.

Automatic mark can define the boundary of data
to be recognition and the data type such as text,
number, and optional answer (yes/no).

The overall process of the proposed system is
shown in Fig. 1.

ISBN: 974-615-090-1 (CD-ROM Version)

o c

Empty Forms Filled Forms

Automatic Mark Automatic Load Mark

v v

User defined data type
and field name.

Pre-Processing

- Recognitions

v

Verify by field type

Figure 1. The steps in forms management for Thai
character recognition.

2. Automatic mark and user define type

In this article we describe the processing steps of
automatic mark that find the mark position which
desire to save automatically. The first step is to find
horizontal projection of form image for separate
character line. Next the system uses vertical
projection in character line for search filled data area
to mark.

The picture illustrates the empty form and the
horizontal projection that use to separate character
lines shown in Figure 2.
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Figure 2. An example of empty forms with
horizontal projection.

For example, the horizontal projection in Figure 2
is separate character line and the result is shown in
Figure 3.

In empty form, automatic mark defines the mark
area that composes straight line mark or optional
mark for fill data.

The straight line mark is dot, dash, thick line of
fill data for character or number. These cases
consider the black pixel area that ratio between width
per height is very different (width is greater than
height). An example of dot, dash and thick line are
shown in Figures 4-1, 5-1, and 6-1. The result of
automatic mark from Figure 4-1, 5-1 and 6-1 are
shown in Figures 4-2, 5-2, and 6-2.
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The optional mark is O, O, (), [ ] for sign in.
Normally the optional mark usually locate at begin
of line and have more space before text describe.
Optional mark’s characteristic is peak of vertical
projection. The square and circle mark have a pair of
peak projection on the both side. Distinguish
between square mark and circle mark is circle mark’s
projection has curve but square mark’s projection has
aright angle.
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Figure 3. The result of separates character line in
empty form.
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Figure 4-1. Dot line with vertical projection.

- T~ S Y

Figure 4-2. The filled data position and area of
Figure 4-1.

Insans(Fax); _
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Figure 5-1. Dash line with vertical projection.

e ——

Insans(Fax)] _

Figure 5-2. The filled data position and area of
Figure 5-1.
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Figure 6-1. Thick line with vertical projection.

L - ]

]

Figure 6-2. The filled data position and area of
Figure 6-1.

In vertical projection of parenthesis or blanket
show narrow period of height frequency then follow
character space with empty frequency and narrow
period of height frequency at the end.

An example of circle, square, parenthesis and
blanket mark are shown in Figures 7-1, 8-1, 9-1 and
10-1. The result of automatic mark from Figures 7-1,
8-1, 9-1 and 10-1 are shown in Figures 7-2, 8-2, 9-2
and 10-2.

O 0-5,000 Baht
O  5,001-10,000 Baht

L) reETnra mig

™ wnnTTIARn T
Figures 7-1. Circle mark with vertical projection.

O 0-5.000 Baht

O 5,001-10,000 Baht

Figure 7-2. The filled data position and area of
Figure 7-1.
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[ I At w1 (o T SV En T
Figures 8-1. Square mark vertical projection.

O Newspaper 3 Internet

Figure 8-2. The filled data position and area of
Figure 8-1.
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Figure 9-1. Parentheses
projection.

mark with vertical

() 20-50 &mwm

Figure 9-2. The filled data position and area of
Figure 9-1.
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Figure 10-1. Blanket mark with vertical projection.
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Figure 10-2. The filled data position and area of
Figure 10-1.

In optional mark has two values are space and
true or false mark (v,X). The space in blank that
mean nothing or it doesn’t have value. The true or
false marks that mean have value.

The mark in fill form and empty form will match
with relative reference position. The relative position
use relative distance that defines by the Euclidean
distance formula between the geometric position of
the beginning line in form and the interest line

d(bi’bj)=(xr'_xj)z+(yi_yj)2 (M

where d(b, b)) is distance between the beginning line
bi:(x,y,) and the interest line b;:(x;y,).

Automatic mark process of empty form that
shown the frame of filled data position and area.
From Figure 3 uses automatic mark to define the
frame of filled data position and area as shown in
Figure 11.
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Ay . whin
Foyuhi
Irakmi i : Ir1ans
trznmufnnyy
e st asA b i sl
nedn PEP TR S ST (TR
{ )
EI% S saie MBS saess
WHILWA

1 npeesssuuasuiLn kA P Trea e 04385144833
et 21 Ranan 2348 Snwnunmie

msAusoafildue- sty

wimurhimhaiu sunmdasgdmunsrumusiou 1 i

srviir paninmiuis A dinsashraiunin Trrdnd 038812526

-

»

Figure 11. An empty form that automatic marks to
find filled data position and area.

When the system gets the position and area of
mark, the mark area define the data field’s name,
data type, range of data (optional) and database’s
name that sets by user. In the optional mark, the
system defines field type as option. The straight line
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mark, the system defines field type as text to default
but user can change field type to date, month, year,
age, number, province, text,

3. Automatic load mark

When the system get filled form image, the filled
form is processed in automatic load mark by using
information of the best similar empty form.

Load mark process use relative reference position

value of empty forms to find the position to mark in
filled form.
An example in filled form of Figures 4-2 and 11, the
system uses automatic load mark to define the frame
of filled data position and area as shown in Figures
12 and 13.

1

1 TSR T PSR ST T T AL T O

Figures 12, Fill data with automatic load mark.

uvrdsfunminnufiindisan
Tarimtaratiniviefurensuntt SMEs
Tudamrd 27 Downan 2243
o Trsutiunnid rads nardh Sorlpentann

Yy T S AR QAL S VIS Y

Juu gerrvrmodivirenane

iy (uog W, wsew . 3nar e oFieea
A someny W o i
Faguhir sowv owabw of e T v mdns Gae
npdmd L rey
ureraLtarar  mbaenate
Srosraiddorn duncaied
nide s PIRGER RETR PRYY

[ N RO TR |
o deu pec ne oLl

ravt Ui Ind S AL YRR e Lue e O 38502833

rortutu? 21 Reaan 208 dryauandi:
FRRESTT ABRIS N IRRERARPER S
3 wormahimabuhu Aok rfianadsn 1 e
4 peupnrensSrmAn AL T 0ouse st aur s el 0-3481.2629

Figure 13. Fill form with automatic load marks.

4. Character recognition

Character recognition phase contain edge
detection, wvertical half character segmentation,
classify character image to level of Thai consonant
(level of Thai consonant have upper, middle, lower,
upper & middle, middle & lower) and use feature
extraction for identify character (head of character
{q, b, p, d}, direction of writing, width per high ratio,

ISBN: 974-613-090-1 (CD-ROM Version)

width). When get stream of character then assembly
to word order by consonant, vowel in lower level,
vowel in upper level and Thai tonal mark.

One process of text verification is considering the
levels of the characters and counts the quantity of the
characters. For example, Figure 12 illustrates a Thai
sentence that can be divided into three levels by
horizontal projection.

~ Upper

(ﬂ SRR Center
T v

Lower

Figures 12. The three levels of Thai characters
sentence.

4.1 Vertical half segmentation

The segment at half vertical’s equation is
illustrated by equation (2)

o+
ymjd - ym n 2ymax (2)

The character’s set of vowel consonant and
number with segment at half vertical in each zone
that shown in table 1 to 5.

Table 1. The character’s set of vowel consonant and
number with segment at half vertical in upper zone.

# # Character Vowel | Consona | Num
u low nt
p
] ] e w o =m a
2 1 - - - v
2 2 -

Table 2. The character’s set of vowel consonant and
number with segment at half vertical in middle zone.

#|# Character Vowel | Conso- Num
u low nant
p
L0 e e 01234
56789
11 2 |npan
2 I lapwaas |z
WUH WY
¥4
21 2 |lppimun
ANAU
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Table 3. The character’s set of vowel consonant and
number with segment at half vertical in upper and
middle zone.

#o|#H Character Vowel | Conso- Num
up | low nant

I I 111

1 2 a

2 I | aqdda

2 2

3 2 W

Table 4. The character’s set of vowel consonant and
number with segment at half vertical in lower zone.

# O H Character Vowel | Conso- Num
up | low nant

1 1

2 1

Table 5. The character’s set of vowel consonant and
number with segment at half vertical in middle and
lower zone.

# | # Character Vowel Conso | Num
u | low nant
P

1 1 1

112 |pngq

T 1 |w

<
2 2 fu

4.2 Feature Extraction

The set of character is decided by the character’s
head (clockwise head [q, b], counterclockwise head
[p, d] or no head), character’s curl, structure of write
(up, down, left, right) and the ratio of width and
height that is illustrated in Tables 6 to 10.

Table 6. Feature of one up piece one low piece.

Level Character | Feature
Middle 3 up piece has q head
1 no head and up piece is
SUI¥E I eI
1 no head and width/height <
0'4‘““,“,“‘ - TSPV
7 no head and width/height >
0.4
2 up piece is curve and
o] Jow piece write to left-right
4 up piece write to up-down
5 up piece write to left-right
and low piece is curve
3 up piece is curve,
left side is higher than right
side, low piece is curve and
_left side is shorter than right |
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equal right side and low
piece is curve, left side is
equal right side

up and lower piece is close
circle

| low piece has d head

| and low picce has d head

up piece write to left-right
up piece write to left and

low piece has b head and |
width/height < 0.4

low piece has b head and
width/height > 0.4

up piece has q head and
low piece is curve

Up
Middle

up piece write to left-right
and low piece has b head

up piece is curve and

low piece has b head

up piece write to up-down
and low piece has b head

Up

up and low piece is curve

up curve and low curve

vertical straight line

change direction in vertical
and horizontal

p head

q head

b head

Low

L1

q head

Table 7. Feature of character level that is one up
iece and two low pieces.

Level Character | Feature
n no head
Middle a low piece has b head
i n B I e e
Up a low piece has b head
Middle
0 low piece has d head and a
o curl
. low piece has d head and 2
s I b
ow q low piece has b head
'q |lowpiecehasdhead
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Table 8. Feature of character level that is two up N o low piece has b head and
pieces and one low piece. ... |mghtisbhead
Level Character | Feature lt}W piece hfts b I}ead and
2 up piece has q head and rtghl- is straight line
| width/height < 0.4 up piece left q head
u up picce has g head and “up piece left gheadand
o widt!ﬁhcight > (.4 right is p head
3l up piece has p head Up A up piece has p head
“ up piece has q head and Middle = :
right is greater than u iin low1 piece has b head and
a up piece has q head and e
low piece has b head ; ;
p up picee has q and curl head Tnb]e 10. Feature o _characler level that is three up
low piece has d head ieces and two low pieces.
. up piece has q head and Level Character Feature
m:gg}: ? curve r up piic_? has q hgad and_gt}ﬂu
2 up piece has q head and Middle " up piece has q head and
low piece has b head low piece has a curl
2 up piece has p head A up piece has q head
§ no head MEfllzlle A up piece has q head
5 up picce has q head and right side has greater than W
low piece has b head
N up piece has q head and 5. Data verification
low piece has d head
H ;"op‘rf;‘;zch?:fu?]ead A Verify recognition is post process after character
= p head and two piece recognition. Field type can be help to reduce scope
. of character probability and use to correct character
p up piece has p head recognition.
- up piece has q and curl For exam‘ple: The number type qf database are
head age (range in 1-150), date (range in 1-31), year
U 1 neniese has nheadand (range in 1900-2200 and 2400-2600). The range can
Midicjjle wpidF':h/hei ht c(lleﬁ) > 0.4 change by user define. In table 11 illustrate the
K ————— lf,as head an.d character level and the number of character in each
p piece hasq Thai’s month.
low piece is a curl
g up picce has p head Table 11. Verify Thai months with level and number
N up and low piece have of character.
curve and a vertical line Character level Thai month Number of
“ up and low piece have characters
curve Center NNIIAN 6
Up - up and low piece have T Te
curve and two vertical -
litia Upper + Center TunAn 6
v q head in left hand R 7 -
Low . low piece has q head - i 7
fuew |7
Table 9. Feature of character level that is two up ey
pieces and two low pieces. Centar ¥ Lower L. k2
WORNIAN 7
Level Character | Feature - f] RS |
Middle A up piece has p head nINJIAN 7
A up piece has p head and curl Upper + Center | fiquanu 8
A up piece has q head WOARNEY 9
m | up picce has q head and curl Cquawng | 10
o low piece has b head and
middle is d head
Y low piece has b head
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The text types are province (Thailand’s provinces
are 76 names in database), month (The year has 12
months namely January-December or month
abbreviation form or the number 1-12).

After the character verification is complete, the
process finishes and saves the information into
desired databases.

6. Experimental results

The system is implemented by using Microsoft
Visual Basic 6.0. The forms are scanned into the
system with a resolution of 200 dpi and saved in
binary format. The empty forms that are used in this
research are about 80 forms and the filled forms are
written by five different persons.

The system can define automatic mark in each
empty form within 1 second. User defines data type
for database record and range of each data.

When the system receives the filled form, the
system uses automatic load mark in filled form.
Then, the mark area is used for recognition by the
method described previously. The last process
verifies the correctness of the data before to update
the database.

7. Conclusion

Form management for Thai character recognition
can automatically define the boundary of filled data

ISBN: 974-615-090-1 (CD-ROM Version)

372

area. The user sets data type for verification and
reduces the scope of data recognition.

The experimental results show that the system can
mark data boundary correctly within a reasonable
time.
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