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ABSTRACT

Although several researches have developed “hand Printed Thai Characters
Recognition”, the solution for on-line process still facing several obstacles. These include
difference size, character begins positioning, misshapen and head of character contains with cross
line. The purpose of this research is to eliminate the existing problems by using “Syntactic Pattern
Recognition Methodology (SPR)”. SPR is composed of two steps include character pattern
analysis and recognition. Step 1, Character pattern will analysis line and curves of each character.
The captured character pattern are the head of character, circle and curve line inside a character, a
straight line for eight directions, and zigzag line. Each character will be separate in to 6 equal part
automatically for location the line position and feed the line data to the second step. In the second
step will use the line curve in each segment and map it with distinct line pattern of each Thai
character.

This research has been tested with 10 tester aging between 21 to 31 years. Each needs
to try each character 10 times. Therefor, a tester will write about 4,300 characters, The result

show that it can recognition Thai character 3282 character about 76.34 % accuracy.
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2.44.4 Description and interpretation of image (visual) data
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D : I am at your service; just tell me anything that troubles or

corcems you.

P\: I am having a great deal of trouble writing a Pattern
Recognition textbook.
D : Is it because you are having a great deal of trouble writing a

Pattern Recognition textbook that you came to me?

P: Yes.
D: Is there something bothering you?
P: The work in the Pattern Recognition textbook

sUf 2.2 dedrvesTsunsumsidhleniv Eliza



I am not sure I understand you fully.

I hate to write Pattern Recognition texts.

What else do you hate?

Rogaine therapists.

Please go on.

Rogaine therapists are for tools.

Suppose Rogerian therapists wrer not for fools.

yes.

I see.

This doesn’t seem to be leading anywhere.

What does that sugguest to you?

This program is not as intelligent as it seems.

Possibly this is for the better.

I agree.

I understand.

Goodbye.

I hope I have been of some service. Let’s get together again sometime.

722 (o)
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2.5 Element Of Formal Grammars

2.5.1 Definition and Conventions
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2.5.2 The Null String and closure.
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2.5.3 Grammars and Language Using Strings
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Y -> (Begin=1, End =2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1,i-1) > Width / 2 +
V(i) = Max(0)) && Head =0))

->  (Begin, End = 2, V(j) = Max(4) + V(J,1) < 200 && Len(V(j+1, i-1) > Width / 2 + V(i) =
Max(0)) && Head = 104))

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1, i-1) > Width / 2 + V(i) =
Max(0)) && Head =104))
Y > (Begin=1,End =2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1, i-1)> Width / 2 +
V(i) = Max(0)) && Head =0 && Has5 =0)

->  (Begin, End = 2, V(j) = Max(4) + V(J.i) < 200 && Len(V(j+1, i-1) > Width/ 2 + V(i) =
Max(0)) && Head = 104 && Has5 = 0)
W -> (Begin=1, End =2, V(j) = Max(4) + V(J,i) > 200 + V(i) = Max(0)) && Head = 0)

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) > 200 + V(i) = Max(0)) && Head = 102)
W -> (Begin=1, End=2, V(j)=Max(4) + V(i) > 200 + V(i) = Max(0)) && Head =0 &&
Has5 = 0)

->  (Begin, End = 2, Head = 102 && Has5 = 0)
W -> (Begin=1, End =2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1,i-1) > Width / 2 +
V(i) = Max(0)) && Head = 0))

->  (Begin =1, End = 2, V(j) = Max(4) + V({J,i) < 200 && Len(V(j+1, i-1) > Width / 2 +
V(i) = Max(0)) && Head = 104)
W o> (Begin =1, End = 2, V(j) = Max(4) + V(J,i) > 200 + V(i) = Max(0)) && Head =0 &&
Has5 = 0)

->  (Begin, End = 2, V(j) = Max(4) + V({J,i) > 200 + V(i) = Max(0)) && Head =0 && Has5

:O)
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g -> (Begin=1, End=2, V()= v(0, i-1) <200 + Max(4) + V(J,i) < 200 && Len(V(j+1, i-1)

> Width / 2 + V(i) = Max && Head = 0)

-> (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 + V(i) = Max(0)) && Head = 102)

W -> (Begin=1, End =6, Head = 107 && V(i-1) = 0 + CR(i))

4.2.2 3NUIIUNGN A AAIDNYS A, A, A, A 1EZ o

d' o a L4
E‘IJ‘VI 4.3 UaManNEUSNITIVOUBNYI A

¥
lunguaadnys a Nulianugsnnvesdasnysdoonilungu ¥ win ms1el uag

@ @ o @ o ldysléw ldyd ud"
'NﬂﬁNclu(SI'Jﬂﬂ‘HiﬂﬂTﬁJ?iﬂLlUﬂllﬂzﬁ?ﬂﬂB5Lﬂﬁ‘]u‘1ﬂ “Nﬂﬂm‘luﬂquuu rule base A4

il -> (Begin=3 Begin=4, End =6, V(j)=Max(0)+ V(j,i) <200 + V(i) = Max(0) &&

Head =0)

->  (Begin, End = 6, V(j) = Max(0) + V(j,i) < 200 + V(i) = Max(0) && Head = 102)

A -> (Begin=3 Begin=4, End= 6, V(j) = Max(0) + V(j,i) > 200 + V(i) = Max(0) &&

Head = 0)

->  (Begin, End = 6, V(j) = Max(0) + V(j,i) > 200 + V(i) = Max(0) && Head = 102)

A -> (Begin=3 Begin=4, End= 6, V(j) = Max(0) + V(j,i) < 200 + V(i) = Max(0) &&

Head = 0)

->  (Begin, End = 6, V(j) = Max(0) + V(j,i) < 200 + V(i) = Max(0) && Head = 104)

A -> (Begin=3 Begin=4, End= 6, V(j) = Max(0) + V(j,i) > 200 + V(i) = Max(0) &&

Head = 0)

#l -> (Begin=3 Begin=4,End=2, Cr> 100 && Head = 0)

-> (Begin, End = 2, CR(i) > 100 && V(0,i) > 200 && Head = 104)
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4.2.3 dnwuslungy 3 AU o waz n A=

JUT 4.4 LAAIGNYUZNISREUTIYS U

b £y
BnYI IUNguUIUDNINIATHTAYRIAI8NYSIAzEId NS aanas T Bednyae

Y = a Y £ o ¥ ¥ o dy
UAANHUDUNTWRITI Y AU U "’lf“]&’“/]'ﬂﬂvlﬂ Rule base A9U

H ->

->

N >

->

n ->

->

->

n >

->

(Begin =1, End = 2, V(0,i) > 200 + V(i) = Max(4) && CR > 200 && Head = 0)
(Begin=1, End = 2, Cr > 100 & Updown < 2)

(Begin = 1, End = 2, CR > 200)

(Begin, End = 2, CR(i) > 100 && V(0, i-1) <0 200 && Head = 104)

(Begin = 1, End = 6, V(0,1) > 200 + V(i) = Max(4) && Head = 0)

(Begin=1, End = 6, V(0)! = 2 && V(0)! = 1 && Head = 0)

(Begin =1, End = 6, UpDown > 2)

(Begin=1,End =6, V[0]! =2 && V[0]! = 1 && Head = 0)

(Begin = 1, End = 6, Head = 104)

4.2.4 NYIIUNQN M1, &Y, 04 AT U

JUN 4.5 uapsdnyuEMSIUENYS o
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Q T o = ar L A
onpslunqu g lumstuunazdesldteriavesisnanludidnysdwzanse
t4 ¥ v ¥
wonANLLANAL dInsumsusnnquiioannnngy o dunguiisslipadugamsifouy

L d td
mijouriu ndnAe g gy duganoey 2 Auduganinony 6 Tumsuonuozagume

H4 £4
LY

~ =] o Ady
U AUUY Rule Base 34U

M > (Begin=35,End=2Cr!= 101 && Head =0)

-> (Begin, End = 2, Cr > 100 & Updown < 3)

&
v

(Begin = 5, End = 2 Head = 0)
-> (Begin= 35, End = 3 Head = 101)

#U -> (Begin=1, End=6,CR =101 && Head = 0)
-> (Begin, End =6, CR =101 && Head = 104)

™ -> (Begin=1,End=2,Cr=101 && Head = 0)
-> (Begin=1,End =2, Cr=101 && Head = 101)

4.2.5 Bnuslungu 8, 9,9, 4, g Uos g

i |

3U7 4.6 uaaIdnYULMIVIUDNYS §

Y v »
gnws lunguibiuiifeuandreiuiiadaonys uazmsifioulusesmanoioy 5 wisy

v ¥
MMmsnudundnnoulnanlud1onysaal

0 > (Begin=5 End=6,V[0]=2 V[0]=1&& Head=0)
-> (Begin =5, Head = 101)

N -> (Begin=5,End=6,V[0]=2 V[0]=1)
-> (Begin=35, End = 6, Head = 103)

§ -> (Begin, End = 6, Has5 = 0 && Head = 103)
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fl > (Begin, End = 6, Has3 = 0 && Head = 101)
g > (Begin,End=3 End=4 End=5 End=6. V(i-1)>200+ CR(i) ! = 104)
§ -> (Begin,End=3 End=4 End=5 End=6, V(i-1) <200 + CR(i) ! = 104)

4.2.6 SnyslUNQUBUY

o S e VA A da : ¥ oo v o
aﬂyiﬁluﬂqumﬂumyiﬂ’qlmma‘fmn rule base ABUUINGURALUANHULHIDNYST
Y =t 9 =< A o 1 ] 3/ é o ] @ a dy
1ﬂﬁ1ﬂﬂﬂuﬁ)ﬂ JTUNBDNIUNHUSIAUADUUINUIN FITUNAIDYIURNWISUINAIAIU

L

31U 4.7 uaAIdnBULMSITEUSIYS 8

9
=

y
TumsWnisan g vy ssdunaidnys lunquilezliduandreninlungquiedini 102

) @ @ as ll’l’ o v &
Lla$N?\?ﬂaﬂ‘luﬁ?ﬂﬂyiﬂQUU“ﬂ'ﬂﬂqﬂ rule base A9
8 -> (Begin, End =2, Head = 102 && CR > 100)

A 3 L o o q’;‘ A‘ = 1 1 é
Tunsal a uumeﬁmmﬂmaﬂyimwmﬁmwﬁumuuiu‘ﬁm 6 uaz 90 use 2 49

A. lQ" ? é = ar ¢:ly
Sudundio 2 uadugalusesmuisay 1 uaz 3 Fail rule base Fail

3 > (Begin=6,End=2, Head = 0)
~> (Begin, End = 2, Head = 103)
9 > (Begin=6,End=1 End=3)

-> (Begin,End=1 End =3, Head = 103)
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1
-

JUN 4.8 uaasdnyaemMsBousnys 1y 5

¥ 0 N
Tunsal@onys v Tuead o ud8nys 2 ms1ziSuduad iy uana1aiuas I 2 5

L Q n’: 1K= ) d’ ‘é =y L% dy
1nauluadnys uag v Tuszdeslulims@oulusos 5 Fai Rule base il

71 i
[-.,' I . §
- Il : ':"

3UN 4.9 uerasdnyUTMsOUBNYS 9, 9 LB 9

3 > (Begin=2,End=1 End=3)
9 > (Begin=3 Begin=4,End=1 End=3, Has5=0&& Head =0)
-> (Begin,End=1 End=3, Has5=0 && Head = 101)

A4 -> (Begin,End=3 End=1,CR=104)
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43 31 Rule Base Hanuamuiadnys
N-> (Begin= 5,End=6,CR=0&& Head = 0)
U -> (Begin=1, End =2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1, i-1) < Width /2 + V
(i) = Max(0)) && V(0j-1) <200 && V(i+1, end) < 200 && Head = 0))

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) <200 + V(i) = Max(0)) && V(0j-1) <200 &&
V(i+1, end) < 200 && Head = 101))

-> (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1, i-1) < Width / 2 + V(i) =
Max(0)) && V(0j-1) <200 && V(i+1, end) < 200 && Head = 104))
@ -> (Begin=1,End =2, V(j) = Max(4) + V{J,i) < 200 && Len(V(j+1, i-1) < Width /2 +
V(i) = Max(0)) && V(0j-1) > 200 && V(i+1, end) < 200 && Head = 0)

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) <200 + V(i) = Max(0)) && V(0j-1)> 200 &&
V(i+1, end) < 200 && Head = 101))

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1, i-1) < Width / 2 + V(i) =
Max(0)) && V(0j-1) > 200 && V(i+1, end) < 200 && Head = 104))
i -> (Begin=3 Begin=4, End =6, V(j)=Max(0) + V(j,i) < 200 + V(i) = Max(0) &&
Head =0)

->  (Begin, End = 6, V(j) = Max(0) + V(j,i) < 200 + V(i) = Max(0) && Head = 102)
fi > (Begin=3 Begin=4, End =6, V(j) = Max(0) + V(j,i) > 200 + V(i) = Max(0) &&
Head = 0)

-> (Begin, End = 6, V(j) = Max(0) + V(j,i) > 200 + V(i) = Max(0) && Head = 102)
H -> (Begin=1, End =2, V(0,i) > 200 + V(i) = Max(4) && CR > 200 && Head = 0)

-> (Begin=1, End =2, Cr> 100 & Updown < 2)
3§ > (Begin=2,End=1 End=3)
9 > (Begin=3 Begin=4,End=1 End=3, Has5=0 && Head =0)

-> (Begin,End=1 End=3, Has5=0 && Head =101)
4 -> (Begin,End=3 End=1,CR=104)
¥ -> (Begin=1,End=2, V(j) = Max(4) + V(J,i) <200 && Len(V(j+1,i-1) < Width/ 2+ V
(1) = Max(0)) && V(0j-1) <200 && V(i+1, end) > 200) && Head = 0)

> (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 + V(i) = Max(0)) && V(0j-1) <200 &&
V(i+1, end) > 200 && Head = 101))

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1,i-1) < Width /2 + V(i) =
Max(0)) && V(0j-1) <200 && V(i+1, end) <> 200 && Head = 104))
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% -> (Begin=1, End =2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1,i-1) < Width /2 + V
(i) = Max(0)) && V(0j-1)> 200 && V(i+1, end) < 200 && Head = 0)

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) <200 + V(i) = Max(0)) && V(0j-1) > 200 &&
V(i+1, end) > 200 && Head = 101))

-> (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1, i-1) < Width /2 + V(i) =
Max(0)) && V(0j-1)> 200 && V(i+1, end) > 200 && Head = 104))
il > (Begin=35,End=2Cr!= 101 && Head = 0)

-> (Begin, End =2, Cr> 100 & Updown < 3)

& -> (Begin=35, End =2 Head = 0)

-> (Begin=35, End =3 Head = 101)
§] > (Begin,End=3 End=4 End=5 End=6, V(i-1)>200+ CR(i) ! = 104)
§l > (Begin,End=3 End=4 End=5 End=6, V(i-1) <200 + CR(i) ' = 104)
§ -> (Begin=3 Begin==4, End =2, Has5 =0 && Head = 0)

-> (Begin, End = 2, Head = 104 && V(j) = Max(6))
N -> (Begin=1, End =6, V(0,i) > 200 + V(i) = Max(4) && Head = 0)
-> (Begin=1,End =6, V(0)! =2 && V(0)! = 1 && Head = 0)
-> (Begin =1, End = 6, UpDown > 2)
M -> (Begin=3 Begin=4,End=2,Cr> 100 && Head = 0)
->  (Begin, End =2, CR(i) > 100 && V(0,i) > 200 && Head = 104)
™M -> (Begin=1,End=2,Cr= 101 && Head =0)
-> (Begin=1,End=2,Cr= 101 && Head = 101)
@ -> (Begin=3 Begin=4, End=6, V(j)=Max(0) + V(j,i) <200 + V(i) = Max(0) &&
Head = 0)
->  (Begin, End = 6, V(j) = Max(0) + V(j,i) < 200 + V(i) = Max(0) && Head = 104)
A > (Begin=3 Begin=4, End =6, V(j) = Max(0) + V(j,i) > 200 + V(i) = Max(0) &&
Head = 0)
® > (Begin=5 End=6,V[0]=2 V[0]=1&& Head=0)
-> (Begin= 5, Head = 101)
N -> (Begin=1,End=6,V[0]! =2 && V[0]! = 1 && Head = 0)
-> (Begin =1, End = 6, Head = 104)
§ -> (Begin=3 Begin=4,End=2&& Head=0)
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# -> (Begin=1,End=6,CR =101 && Head =0)

-> (Begin, End =6, CR =101 && Head = 104)
U -> (Begin=1, End =2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1, i-1) > Width / 2 +
V(i) = Max(0)) && Head =0))

<> (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1,i-1) > Width / 2 + V(i) =
Max(0)) && Head = 104))

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1,i-1)> Width / 2 + V(i) =
Max(0)) && Head = 104))
il > (Begin =1, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1, i-1) > Width / 2 +
V(i) = Max(0)) && Head =0 && Has5 = 0)

-> (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1,i-1) > Width / 2 + V(i) =
Max(0)) && Head = 104 && Has5 =0)
W -> (Begin=1, End =2, V(j) = Max(4) + V(J,i) > 200 + V(i) = Max(0)) && Head = 0)

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) > 200 + V(i) = Max(0)) && Head = 102)
Wl > (Begin = 1, End = 2, V(j) = Max(4) + V(J,i) > 200 + V(i) = Max(0)) && Head =0 &&
Has5 = 0)

-> (Begin, End = 2, Head = 102 && Has5 = 0)
W -> (Begin=1, End =2, V(j) = Max(4) + V(J i) < 200 && Len(V(j+1, i-1) > Width /2 +
V(i) = Max(0)) && Head = 0))

-> (Begin =1, End =2, V(j) = Max(4) + V(J,i) < 200 && Len(V(j+1,i-1) > Width / 2 +
V(i) = Max(0)) && Head = 104)
W >  (Begin=1, End =2, V(j) = Max(4) + V(J,i) > 200 + V(i) = Max(0)) && Head = 0 &&
Has5 = 0)

-> (Begin, End = 2, V(j) = Max(4) + V(J,i) > 200 + V(i) = Max(0)) && Head =0 && Has5
=0)
N > (Begin=5,End=6,V[0]=2 V[0]=1)

> (Begin=35, End = 6, Head = 103)
4 -> (Begin=1,End=2,CR>200)

-> (Begin, End = 2, CR(i) > 100 && V(0, i-1) <0 200 && Head = 104)
¢ -> (Begin=1,End=2, V()= v(0,i-1) <200 + Max(4) + V(J,i) < 200 && Len(V(j+1,i-1)
> Width/ 2 + V(i) = Max && Head = 0)

->  (Begin, End = 2, V(j) = Max(4) + V(J,i) < 200 + V(i) = Max(0)) && Head = 102)



->

->

->

-

->

>

>

-

->

->

(Begin = 6, End = 2, Head = 0)

(Begin, End = 2, Head = 103)

(Begin=5,End=1 End=2)

(Begin, End =1 End =3, Has4 =0 && Head = 101)
(Begin=6,End=1 End=3)

(Begin, End=1 End= 3, Head = 103)

(Begin =1, End = 6, Cr > 100)

(Begin =1, End = 6, Head = 104 && Cr > 100)
(Begin =1, End = 6, Head = 107 && V(i-1) = 0 + CR(i))
(Begin, End = 2, Head = 102 && CR > 100)

(Begin, End = 6, Has5 = 0 && Head = 103)

(Begin, End = 6, Has3 = 0 && Head = 101)
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aThai Character Recognition
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2 v do w Aa v
Result YW NﬁﬁWﬁﬂ')DﬂHiﬂ')lﬂﬁT&ﬂﬂlﬂ
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A hai Character Recognition
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qUn 5.2 (sin)
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Thai-writing character recognition with online syntactic pattern analysis
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Abstract

Today computer hardware develop rapidly especially handheld computer (palmtop) without keyboard but install
with pen-point which can write command direct to the screen so character recognition immediately need especial in Thai
language.
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This research develop the method for computer to recognize Thai alphabet and does not depend on size and font

of character so research use the way to analysis structure of character by using 2 steps. First to separate and reduce error of
the line and second classify the character by using Grammar-Base and Rule-Base to declare the character which give the
correct result within 90% and reasonable response time.
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