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A study on Machine-Printed Korean Character Recognition by the
Character Composition form Information of the Graphemes and Graphemes
using the Connection Ingredient and by the Vertical Detection Information
in the Weight Center of Graphemes

Kyong-Ho Lee *

Abstract

This study is the realization study recognizing the Korean gothic printing letter. This study defined

the new grapheme by using the connection ingredient and had the graphemes recognized by means of

the feature dots of the isolated dot, end dot, 2-line gathering dots, more than 3 lines gathering dots,

and classified the characters by means of the arrangement information of the graphemes and the

layers that the graphemes form within the characters, and made the character database for the

recognition by using them.

The layers and the arrangement information of the graphemes consisting in the characters were

presumed by using the weight center position information of the graphemes extracted from the

characters to recognize and the information of the graphemes obtained by vertically exploring from

the weight center of each grapheme, and it recognized the characters by judging and comparing the

character groups of the database by means of the information which was secured this way. 350

characters were used for the character recognition test and about 97% recognition result was

obtained by recognizing 338 characters.

» Keyword : Character recognition, Grapheme extraction, Grapheme recognition
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2.1 Graphemes—Unit Recognition
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2.1.1 Graphemes-Extraction

HAolet, 71E Aol
Aol 7

=

=

A

%
Qs

q

74 o
Ape] 27)

)=
RUE

=
-

9]

A s 1117242

h= ot

s
o)
A

[

Al
2
=2

2l
A=}

A=

7H) 57k Aol ¢

—_L
=

fod
K T4
—(‘g.

50
k<]
pal

o]&
1.
@

=

44 A

Journal of The Korea Society of Computer and Information
=

11

EERIRE D

(8
S|

9

o
1

98

w9l uet 24
A5 A 74 212 9]

o)A]
Tl

ﬂ

)

- 2

ol

.ZT

, 2

sk e A AR RN 2

=

=

= &3}

@4 Au, oErle,

e

s

<

0

shpel

5

Eoltt. Fig. 244
kel A7}

S

=

227} 9] 9(h) ke

L

bpel 2

gl

S

=
=
3L
jan I

Faol £RH A

Ak gL =t
Jo] A’

2 339

Process of Grapheme Extraction

1.

Fig.
13 ‘lower part of & °

°©

il

=

=

=

ECDE S

]

B
A2

1

°
el

=

=

=a

1) 71E Aol A A

[<)
o) gafel Ag sotste] o142 9

AT HAIA w2

olAle
=

—~
1o

—_
1o

ao] Ae] A7

ERFERE

A2 9570 olth.

a/u/e/e/aja/ajo/x/x/A[E/n) L/ /T —/ L]

H/A in Al/A/=/2/2/&E18//2/12/7 in Ho/R/R/E/E/8/A

= in B./u in B./% in 6./5/%/2/2/H/H/2/2/+ in F./=x in
Fig. 2. The 95 extracted graphemes

F./w In B./= in B./H/B/E/E/5 in /8 in /8 in M./
01/04/2/8/m(DYUHR) in K./mABHR) in B./7/2/2/2/3/7/2

/B/3/E /5 /lower part of ZE. /lower part of H../% in E..

N/c/ /= in F./w= in €./= in 8./ in §./5 in &./= in 5./

=

A=
L, 338749

stk

6‘85

A= 35070

na
o
M

]_

S

2
&

SRR
A48 A

i %

o 35071

Z}

)=
RUS

5he]

O

L

ALE) AN o) g0l EAE T4
=

3
=

15

€]
o= ¢34 235078

k<3|
=

Al
=

]

A
a

]

[e}
s



A study on Machine-Printed Korean Character Recognition by the Character Composition form Information of the Graphemes and

Graphemes using the Connection Ingredient and by the Vertical Detection Information in the Weight Center of Graphemes

99

F29 AAE /u/e/. 3 22 Ae(Consonant) ¥ AkAa
(C typeo & ¥5)9 F/F/4/.. 22 E5VoweDd AR(V
typelZ 57), 7/=/2/... 3 2 L AH(Character)d =&k
2(Cr typel & B%/), =/=/=/... E3+AS 2%
ZA(VC typelZ H57), ‘¥4 ‘¥'9] sty 7o o
o] o]8$ 71EHOther) A2(0 typel® 7), = =
S+ A+ A FH e AA(VCC typelZ BH)oZ ¥
3ttt Fig. 3¢l o] & Yedidoh

Ay RpA
a/u/e/E/B/E/A/0/R/K/F/E/T/M in M /REAEER) in

R/ x(DEFER) in Z.

A
Hu

<l 0O

b/ k/A74 /72 /7/m/—/ 17078

A in A= I2EE/S/ARIA In LA REEE/
Cr QAT Ve V=Y Y VEVEVE S WLV Ve
/2/2/F/R/2/B/3/7/E/8/3/E/E

= in H./= in /= in 5./% in §./% in 5./= in 5./=

VvC N L P Lo o
in &./w in &./5 in 8./=in €./% in %..

O lower part of X%../lower part of H...

VCC | win F./w in §./w in &./= in B..

Fig. 3. Grapheme classification

2.1.2 Feature Point Extraction

95/ B AaE A% e A5 A2 TR
9% 54 7 FFo| Basjh A4 A4S 9% 54 A @
2o 722 wdstel A4t e A3 e 2
B AVFEe) FRE AT U mEA B ATlAE Ae

WellA] E4 Hoz & 7 24 1ol A 34 o4 el H

o

)
fak)
o
fetl
-
ox
of
ol
2
&
mid
m
[\~}
2
o
jale
m
w
12
o
o

d
ko
ml

=48 Ang ANG & 35 Udn, 1ARe JA4
3 Fopnh. £ 4 252 o7 s9E 3 shel AAMe
on, & Mol gUEA AnE 38 3
Ans 574 A9 B, 24 A4 A1
ool 3x3 914 Aust AR,

24 Wel Be 9ok 2o AVS 5x5 FA7 T FA

i

1

M3 e Fejo] AuEo] &5 AFHA)
A 2ol M ol S MIeor 98 sl
16916 & 7ze] oF waFo g Aglrt 3014 Aol vz 371 &
=49 HEE or Axtow Adtatoe] 34 e Wt 44

fa

e B
= fLs
£ olg3to] TN 2 54 Mol REE Fig. 45 2o,

Bk

H
02
N
rx
5]
0o
w
rx
o
0z
]
o
02

==l =]




100

Journal of The Korea Society of Computer and Information

1] 1 1] |1 1
E 1 1 El 1] |1
111 1] |1
1 1 1
|| 1 101 2 B 312
1 111
1] |1 1
A 1 il 1] |1 1
1] |1 1] |1 1
1 1] |1 1
i 1 1 = | [1 1 |1
1 12 |1
1 1 1] |2
1|]1 2 1 1
1 1] |2 1
1 1] |2
AL = 1 1
1] |1 1 1] |2 1
1] |1 1 2| |1 1|1
T = 1 1|1
12 |1
1 2 1 1
1] |1 2 2|1 1] 1 1 2|1
1] |1
1 1] |1 1
111 1 1 5 || 1 1 1 |3
1 1
1 1 1 1
A 1 ERE 11 1 211
1] |1 1 1] |1
1 1] |1 1
s 1] 1 1 x 1
1] |1 1 1] |1
1] |1 1 1] |1
= || 1 1 F 1
1 1
1 1] |1 1
3|1 1111 1
1 1
1 1] |1
& 1] 1 11 i
1] |1 1)1 1] |1 1
1] |1 1)1 1] |1 1
= | |1 1)1 m
1 1] |1
2 1] |1
21| |1 2 i 1
1 1
1 1] |1 1
n o
1 1 1 1 1 1
1] |1 1 1] |1 1
= 1 1 1 i 1
1] 1 1] |1
111 1] |1 1
=4 1] 1 1 = ]1 1 |2
1] |1 1 1
1 1] |1 1|1
Bl |1 2 A 1
1 1] |1
1)1 1 1
=3 11 1)1 T |1 |1 2
1] |1 1)1 1
2 1 1
1111 =l
1] |1 1|1
H 1] 2
1] 1




A study on Machine-Printed Korean Character Recognition by the Character Composition form Information of the Graphemes and

Graphemes using the Connection Ingredient and by the Vertical Detection Information in the Weight Center of Graphemes 101

1 1 _ 1 1
2 (]2 1 2|1 (ﬁj 1 1 1|11
1 1 1 1 1
1 1 1 1
F 1 1 2|1 = 1 1 3
1 1 2 1
1 1 1 - - ;
2 1)1
= 1 = 1 211
> ~ 1111
£ 1 ! ! LotEtes RYHYS.
1 1 1 ) o
> Fig. 4. Per grapheme features distribution
E 1
1 1 2.2 Character Pattern Classification using
1 1
2| 3 T3 Graphemes
L A s T 4] o7 AFolA Fig. 53 2 FAlow &
1 1 1
iy e Fatel Qs glot B ATelA ¥R 19 127 B4
1 SR e 622t e v slEoz S
1 1
3 2 1 1 2|1
! 1 FC FC
FC w w
1 1 1 HV HV
x 1
1 1
FC wW FC FC
! L HV HV w
* ! ! Lc LC LC
1 1 1
1 1 1 1 FC : First Consonant VWV : Vertical Vowel
?“) 1 1 HV : Horizontal Vowel LC : Last Consonant
1 1 1
> Fig. 5. Korean character syntactic form
2 1 1
& 2 1 1 211
1 Fig. 62 £ AFollA] 573 Aol 93] A= 4 9
N 3 . B g glolch, sgle] stete] sab wdle] Rolgk ;=
1 olm, F&lo] o3t F=W A&EAE Fig. 79 2t o] Ay
| PR i - g ol galo] Bah 74 PAol uhE Ak A AnE TAE
1 1 148 5 Sl dlo|EHlo]~E P53
1 1 1121
[ 1 3
1 L 1 = - e
Er Ij = (=7))
7k ac
1 1 =
: } 1 1 f : 1 0C1r0101
1 1 1]2]1 2 (¢ [v Jle v J[c o]
W 1 9 1 010201 010202 010203
1 1 2 3 |Lelclvifclv]v][c[a] V][] V] V]
1 1 010301 010302 010303 010304
2|2 1 1 3 4
1 010401
‘ [C [[c [V [[cr [V l
s |t o 2 |v__[ve o _Jlc_1lo__]
I I 020201 020202 020203 020204 020205
- - [c[cl[fcTv]fcTclfcTv][clecr]
, ‘ Lv |[c |[Lve Jlve J[c
B2 L L 3|1 020307 _ 020302 020303 020304 020305
1 1 > cr[v][ce v ][cr clvlbdy
1 1 3 C C cJc]lv Cr
({i) 1 1 1 1 020306 020307 020308 020309 020310
1 1 1 1 X \Y ‘ 1/7 A% Z) A%
L 1 1 L 020311 020312 020313
= ! ! 4 | [V J[c o Jfer [V ][elvIV
! L c |c C |c c [c |[c




Journal of The Korea Society of Computer and Information

102

(0]
£ oER W K| |ologuln U4 41 30 Ofn K 070 T 0 50 i 31U 30 X" F1 80 F0 RHRT RORD W0 BSURD il et Ao EE
[ W TE (W KE |0 Of i L0 oo Hu ofn i U 70 70 5 750 55U U 0 XH X 90 7KW RK RU RO IK mo| |EHor Rl ) TR 25 R ROT HKE
ol W TE & K- |of ol ujo U oK B ofu rip U 37 90 T L 55 331 <00 20 3T gl BRI RK 20 RU KU TD | [HEE KE TF R RS T ELE
3 m B (W Ki |ojuofr ujg U ofo 3 o X 21U T T 7 T B U 2) 20 81 0 RO R RJ R T0 ol| (UEIEO (@ |RE FERERS ROT H0E0
= = |TF |* K1 OH <o Wk L4 0 B4 ofr we A 2 T3 @ 7T 0 gl < X1 0 of &Il R O RN /0 @l o BKBOWK  |rm (KT UITRRS T EUUES
[e)) 2= = p s JAMgaY 2n— = = == gl
T |ZE |T ol |OfF<im Ko U ofi Zo BH o AU 3T I F0 iH i 5K X X0 20 30 =% K1 R R RS T Fo| |BoBlm! |A8|EE LRGES RI EEE)
= M R |o o__m ﬁ_wﬁﬁ ﬁoﬂg ﬂ&E EA 5 RH 10 ZK K w0l 50 TK XM 20 34 BN RO B RO I @F x| |E0Bm o |Kd U TFES ROTD gro
[0) TR |37 9y o <k 4 < T T B0 W{D RO RK TR &0 70 mll &< K XU U ST K 0 &M &< A o Xl W EOmM0 g |of URIFES RUS0 RUEN
c 8 [Tk |o <I i<kl HOE 0 B o I R0 T0 0 7K Wil 51 10 X 30 KO KM &0 &I {50 RI|Z0(BISXT ol |oF OF TR =I5 2
c W g | M_ﬂ Ew M_& ﬁ % mg_ ﬂeﬂ ﬁ___ NN um m____ | mm L UER w_u_ RYRU B RO AU T il | = |Z030mD  |B%|oF - IR =T mm ElN
= TKE T 1 1 5 1 50 ) N RIT EF o wr all 50 20 20 3 K1 R EI R K FD ] |ED|EUE0W |83 |<F TR ER B0 &=Eo
= b MW o S| o <fo Kir Hr & T B e N RO T & i 70 gU 10 30 30 3T KO KM B0 & A &0 o0 | 0| T 3N o 3 [<E TR EY RORO U
5 H [OKO|H < |mfo<hgo i &< Bl B1 Mo O NU T K Azl 7K T 3l 30 X0 SH &1 21 & &1 wo &l ofl |Er|&r s Ml sl |88 [T TRIERR G EOED
P ¥ [DomH ol U<l HoEO B0 B Mo RXRU O UK i 70 g T Z0 30 5l kU RO & KO ol | Z0 |0 3T 7 3K | BF | TRIRRS RIRD SR
o T TET|E ) o= | 4 KB EHMD D) 3000 K 0 50 31 20 30 I R BT RO RO GT o | 2 | T B 60 30 | 5% | <3 TEERR RORD S
= WIS |E T o+ |upTokH o301 ST M RORC 3R T0 A 5 51 <X 3T 64 KT R KO KUl 7Y 0 30 | Z0| w0 H0 oK HO |33 | 3F AR RIURI el
9] Hm|ESE|w = ol |unookr HEO B M RURUSIUD T B 57 5130 H G OH RK KIRIRIIK | Wi |40 |50 | w0 30 of0 3 | 3R | TF IR RIRIW| [R0m0
8 TMo|Too|d S OF w| (U ol ki A &0 F B0 mr H_ﬁon_ﬁm_“__._ua_.m_AuﬁunAowno_Amowoﬂoﬂnsu <o |<H | B | il 3 60 F | Bk |oF JR TR KR RIEED [N
c TMIER|E = o wk |Ujo T ki HIBIH K 3| | &R F0 4 0 710 HO Fl U K SN D0 RY B Rl wh | <o | i | = | mfd Tr ol &) | 3% | B IR TS TIToF| |RDED
> T X R =E | wh-|ufo zh Klo Hrar 5K BD D G [NHRIZK U TN AR B¢ FO I RDSI X RIEDRIRIUN |30 |0 | T |0 B! of 70 | I |uF JFaFot T F0| |F0I0
= W | TE K ([T ElES TE 1 (U Th KK AU 1Ho 0 &0 MH !  [NUROSD T OURI B T <05 oD ROBOROF wl | <f | Ty | KU | a) FO oF 4 | B2 | N e ESraEn R g
5} U Ho| T X | FE U |Ur KR HOBKF SO0 FL | |3 [RKRUSDAT T A0 E0F 0N 00 RN R0 |3 |7 & | K B¢ S0 K | 38 | T T R< oA oh o|zomEn| |ME
13) HAFIR|A ElES Ul K| | oKl AKMIEIBUOKMO| |B] [RKRUSUIHOr AUEUF0 K UK ONRIZI T ndn0 |20 |50 | R0 | W0 503K 71 |oig | oF 7 R =458 Elamd| &
© H A ITXIn|T X UEKE | Jio Djo ki Ao 0 S ofn i< s moﬁ_un._uoaoa_w_wauuﬂ._wa._mﬁm_.m_.w;ruﬂao o (w0 | <! {HOFOFO ! | O | O 7y TIOR3 ms (T F Nk
T HArR X R |Hm ERES URK | TR K HO U BN BT 0fn rin B |~ RC ST KOU & F 302 2007 RUE0RK 0 ml i< | 3i0 | mi0 | 20| Hl 1 37! 70 | 5% | 1T 79 o 8 o 0% % o3 | Z0 T & ROE
| < AmRIR (AW (F|&m| || |1&|kkod AUMUEUMUCN D | | B |AD R o 0 T 0 B 7 U T0 T B1 EJ X %0 ll im0 Wl (B 1 | R | DU BT 0 (Mo | JERF | | || |REWIOROR| | BE|ROM |TO|KE
S @) = FoREx|EwW| (Z(T| |E JEK4 |Jlngjuojn A B g ol B N0 R 3 T30 TH 7K BK 3l 1 Z< ) B K0 RIS ind U |3 | | &0 |5 500 7 | K| JERE | |38 ||| [ D8O B | B2 |t IR T | = R0 8
S| o ANEIRK|EHRER|T|_|FE| |{FE|oduo AruuET ol ru| (B AU RK 23K T K ) 50 70 3T 30 Er B K0 0 KD A nd @l | 5o |00 | F0| T BT oK AT (D [ KT (T |10 || [RSmdoN we |33 |EE|Z0RI 0| K0 R0 EN
o oH NN L) AN i Pumhiged i gt dy i e s d a  a A = = frimtt- Oy ol B Moy il et
A o AMRSXE|TRE|S|T|E|E||EHEE| oo ALK DI B0 OfK |1 | AU RO K TH0 TO Al 25 ¢ XU X0 Z0 S iU R RO KO ml” | 0 | 7| Sl 00 040 7K |48 | 757 K7 (T | 35 1T | |oRi i 2 il B | ¢ | VRO T} | = (AU &Y
> o| O drifem T o | 0K K| DK (|2 | K- |duololo |Hol iAo oim o oo A I | A |~ R 20 JU K 70 51 50 <0 TN ED 60 KJ B KU RS RO W || 70 |54 | FUBK 00 ) | AR | T E (35 (38 | =7 | (R O 3R RS &% | e | T/ RU DD | & (RJEr
Wu AR TR|(RM|S|R|T|F| | |A - |rolooluo (o] | A ik oiu i ok i [ | F [ R0 2K T 60 FK 50 10 << X F0 <K B ) RD RS T | i | T |8 |50 00 ol RS | AR | = ] (77 |70 | | BT |Ne 08 2R3 | &F | 31| T RIE0 |20 [Rr K
© S| 5 | S |851838|12|5| & S (8 3 3|5 S 318 S 5] 83122 = (88| & |8] 8
_|__ — o N NS N N N o [S A Esa) o m || 52} oMl o [m N M N < < m m m
. o o o o|lo|lo|o|o|o o o o o oo o olo|lo o o o o|lo|o|o o oo o o o
(@) :n_ — — — el Dl Bl Bl Dl B N N N N NN N NN N N N N[N N N NN N N N
H o o o o|lo|lo|o|o|o o o o o oo o o|o|o o o o o|o|o|o o oo o o o
0 ol = 3 - o . i
= > = ~
= o o (| M <t M - <t
S | o R a 3 = | 2 —| S| >|ow
== s >ol=o|=|S|ole |27 |2 [F°P|°le= |7 |” o S 2
S S E M
‘ B - > —
oL (= ] <t o ol > 3 > n gl
— S =} =} S < <t
(=] o o8 S = 2 2 a > on on
> _ O O = ¢ — 15l = -
- B - VCV%VCV%&LCO\LLOVTTO R R 2] I PN I 2 - 2
<t <t <t ) LN N y — (=] (=}
m © m m = MUJ mfw =3 % M M
— g o cO m [ee] (aa} 1
o (=] o O . =@ N o o 58] e |
=k ¢ oV . LN m m ‘m - m VLA. O|=0 ol=lo Vcivo >(>(> |V =l le]
— = 2| o 8 S50 B =
= =B S =o|28)= =28 |27 |2 | e gC| © 8 = 2 N N
A O o (=]
[aV} O o =
o |19 = A SIS S>>0 U > 2 = S
<ol X < [ Olc i . o ™~ L 5] =~ N n =) o <
(=] O o Q| [aN} ™~ || = o = (=] oV} N~ o & o o =4 4 3
[ S 5V I} ] g - S (e A > S ISa) Isa) [5a) (= o
Slolul@le © I = > o . K K S Slol=olPl=|olulPlo] o |I° Ol>|>|v >|u|>|v === o
L | - — Sl [0|@= oo BIP1Z (2P 177 |°1°]= 5| o8] |o| >3 >
~ ~ — | < ||~ |O|— N —
- el |ole o = = ol — — —
—| | |n (| |1 L0 (O — O — O — el — | [|© =~ lo@ o (=3 (O} =} 10] =0
o O (=} — (=] o |[O o > o — - — (=] (=} o || O
IS R Zllol RI° Rlel & @ o SIS < = x| = R > 3 D = S S S
N I N i R AN R R R = 2 2 R ° 3 S S
[ (- R . &) O
Slu|o |9« < |lo o|o olo Ol=|0Q=|=|=C|lo|=|oP|7 Q|99 =|o|>C|=|=|>|Co|=|vR|=|>|oP|=|o|ulR|u|=|v >|o>|u >|o|=|o o= o
n © o0 < n © < n ©
on ~




103

A study on Machine-Printed Korean Character Recognition by the Character Composition form Information of the Graphemes and

Graphemes using the Connection Ingredient and by the Vertical Detection Information in the Weight Center of Graphemes

.

=0 ol WoTe T A Ho..m =0 =S o 1 o B~ < T * e ——————
Tx » Ny
e coekItg Taizidiz g X
£ o] o o7 7o ~NK i m Ao 0 MM _ v W __.._s |
KB mWep®E s BN g g NN < S
,D!. = ,Wu o o 0 oF MH m(ﬂ\c o ‘.lwyv oF o = ,D! S - 1 i ¢ = — EII- )
B PHNTeE ¥ wLTTLelp | | | e dw i 2
=T oy ¥ - W gy HF w W o B R T F g wl s ol g0 RS L] [ e I o
o wm W G ° g = B %o g I i I T 2| g 4 B
o o K My & < OGS X® B o g =] L & | H r =
o K b o = =4 SR i el M 4 % 1
Eo 3 ol ny ‘WE il X ]__/l ‘DVL _ al nH aF /per .|A..|_ ml THr =1 i m &0 A ] 0K
B eI o HGBZ e oo © EC] I G I I e =Rl B R OO |
— [ / = e o o
Nm T gt —=dbasLT 0 | o 5 of/ L = I G O = 2] O
7 X Mo o X w § M% ﬂlﬁrmm o (CRC T T 1 I G I O o I G 0 (] O ] BN g IO T I
<r N ﬂAr X X Lt T & n} o o X X o0 ] + 2 B = o L) e Z = iy # <k =1 I 0 g L
= = B KL, R 0 I (5 B 3 il = Ll oF
o! o T g = Y = 1 | i oF = fw| || M
=) o °© - o G Wz o= T L O I T e g i L] = el |F
] To X A o= X0 ol o | L - = x ] ol 4 = = 1M = K0
TR o owELES NP AEPT al | 7| B o2 ] E B & Rl e
T ™ ) g — W Ny X s goy {80 | L0 I e =) [ ua i
N % W Mm Boap - 22 By % ol 5| |3 nf—| Zond H el 1 B &
X ! e ~ NI Woma g = £ = Lot K ~ H In
2wl _ g o w9 W el M I ol |5 = e H o
W ToPgrm: glEER LW e il T t+
—_ )
T Yy m pSyFaRg o P O T I I 6 B I - LU U
2 A _ o)l o) Ny o
° = "W R mo W 2 Bt B Er W = o) AR o 1 |
o %° uTmﬂ&&ﬂ%Dﬂmﬂmaﬂmﬂ%(ﬂeowa_@ g
i P XM e S d R TN E R \
T T oo XX
Rl o2 2o oy A E AR \ /
U T S L it
B oo A el oo of gy ol o N e ool ol ol ol L
~ B o TE X9 X BT E MR R4 N T A
Ul oo <K Kio K|o uk Hu oK ol il B
LR Oju <K i KFD wtn Hu arl ofll &l ER
UK 0] < K KR b 4 ol o1l 7 ar ) E|
U OK <K K Ko Ho 4 OFl oK {0 Ho it am
UK OF <{0 OfH KK W< 3o K oHll jil el I %l
JHOK <K olu Ko EN TR ORI %) o b Eal
AR DT 4T Ofr K< Mo El K 10 /0 ELl B Q[ N
1[0 ok <40 ol Kfm mu 2 T GHD D el ol a0 5}
< Ul <4fnr oK o 3 R o0 0 Ho i an ks)
(o mjw <41 ofo Kfu Hr El il ol i %0 Erd ©
oK <4r ok &4 Klo HK T op el ® x| ©
i nijo 4ju ofz Kjr KK Ho o &l o | il <
11K <jo oj Kjo K[n djo HREED|  (FU B0 i o
= J|r o <K oju KK Ko Hl 50 T il @ al bl I c
s i njo <{z of1 K[z K Hlu [ERra bz i ] i ] ] 10 ©
[ JK i <o ofr Kjo k)4 Hl AIWRK O | |dr o an W o
E9) bt b ruld <4 o K K| Hr H0 40 <0 T H0 300 | 0 a1l ol o
F i AR <41 O K| KK dH U {0 RE ! EN 0| 1l ol ~<
=0 e H TS UK <1 o KIr KK o RO |FD < |l xF R 124 ol o0 o
= H g H U 3K O KK K1 o | g A AIRK 70 & 0 | il o0 EL i oo ol @
Bl Edl B AU Uk 3D 0K KK KH HK 041 [ Ka| |BOFWmImo| |aEU 0| al| | [ 0K ol =
El #H B 11K 1[0 ot K kfo HD o |drgin|go|ok| |[FIF0FOmO| |F B | o g0 |E0| |=| |& o) HK a
Ll BT B2 HK 10 3ju of KK jo M Ho| [l |{HK g0 (oo (<k| |EUFUELEY | | 4|30 ol A1 |ED| | Pal oo ol | @
B El X Fo 1 1[J <o Kjo kK uk H11 | Hig |fofo | o | HK S | Zho <8 | | T R ) (300 | L EE | [mO| M| | X8 ouf o Hol (R O
E 70 |8F |RE 0 ] A< Ul T << k{1 K0 ujn o | Bl |4oja | fofo | Flo <[ (a0 [<{F | |70 40 O mr |10¢ |HO 00 (%] |®0 o | |EmM| |mOo| |F K9 | [H| R
20| |F|E|GE = G FD UK K <[1 Kir Ko wjo FC (Mo | fol | fof¢ | BI< <|r (o |ujg | | FK AU RIORK |10 | ER W] [B ||| |E| |w|E| |ok ol (] (e ~
ir| |®|F|FE =0|ms| (B 0 U[D D <]0 KK Ko wi D |3 | ol | 40f0 | ST <k (o | IR | [T <5 ki< KD |00 |50 Bl|00|  |®D F|O|FO| |mD| |ar¢|@z| |oB o (K| |oR
| I E e 0| |F AU LD IR <[ KK K fof | |Ho (M| folo|ofn | A <K (o || | RO KIDRR (U |HOEO | |400| K |Gl |0 F|O|E| |ED| |we|EE|wE|<e OK| HR W0 w o
|W|FE = |E (5| [R2|E| AL Df <Ko K wl (Bl H0F [HI (Hn (o | fofa | o | = o (o | R | |7 TR KU RO o) |EUEK | |70 | o | o0 | B |ofis o |F | |Fo|S0|En| | |E¢|eR|uk 011 |Kho | HI | 1o | 00 | B | < | el i
B\ |7 ||| E | _ (= || [RR|E Fufu IR <|r ki Klo wir |&to 10k (HIF [ ) (HR {0l fol1 | MJ £ |0 | R T TR KR (o | = B0 || 0 o [Tl | 5 | AR | | | B0 | ok | | IR | E | o | | B0 | 1 | R | % ok e |
|| K|S |F|F | T | TR |FE|RF|5E | T [Hruld ok <K ko gl wk | o 4ol |4 {401 |HE | | B [{ofit fofr |Fr <o |~ |8 [fof# |7 SR oK %0 | 6T | HO0 | #0 | 6T |30 1o |37 | rHS |oT | |@ | ToF | 570 |<I= | & | 2o |7 | |H8 | &F |04 [ 3R |oF 8% A | [fof
N |O|—|AN|— ||| W[~ — N[OOI~ O — oo [ [¥a) [Xe) ~ VDO |— (NN (T O~ ANNF|V[O|NR[D[O|r— | =N =[N |— ||
OlOIQ | |- | |O|o|o|C|O|O o OO0 0|00 |O|O|— o ol|lo|o o o o Ol o oSSl || |90 |o|o|o|O|o|O|O|— |—|O|Q|Q|Q|o|O|o|o|o|O
SIS (F (ST (WO |N|O m [ Kl B N IR Kl Kl Ksal Ksa i Ksa) < < S S < < < IS (S (ST (T[T DDV (TF|TF|F|VD|V|ILVL[O|O|O
olo|lo|o|o|o|o|o|o|o|o|C o ololo|lo|Oo|O|O|O|O o olo|o o o o OO0 |0O|0O|I0 |00 |0 |00 |0 |00 |O|0O|0|O|0|0|0O|0|Q|O|Q|2 |02 |2|2|0
N|IN[NN|N[NN[ N N[N NN [s2) Mmoo immmimnimiom [s2) onim|im [sa} o o LB B B B B B A B B B A B A B B A A B A A - - e - - % un

N e N S T NN I DN DN BN EN BN DN NN TN BN DN DN DN BN G S D
Fig. 8. Character recognition process
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CalWeight( CharData[rows][cols] ) { KA S 1 2: o §9—= 4: 5: 1L 6: o
for(i=0; i<rows; i++) {
for(j=0; j<cols; j++) { o =Al 2
CharGraphemel CharDatalil[il 10x] = j: A A 45,15 45, 34 45, 51 4, 81 60, 66 60, 83
CharGrapheme[ CharDatalil[j] 1ly] = i 116 116
CharGrapheme[ CharDatal[il[j] 1[num]++ 1:11~16 | 1:1~16 | 1:1~16 1:16
_ 2:26,39 2:26,39
' g$E 2 2:25,42 2:25,42 2:25,42 2:27,40 351 3:51
for(i=0; i<NumOfGrapheme; i++) { (R£:108) 5:51 3:51 351 351 558~68 | 5:58~68
CenterOfWeight[i] [x]=CharGrapheme[i] [x]/CharGrapheme[i] [num]: 5:67 5:67 5:67 4:87 ) )
CenterOfWeight[i] [x]=CharGrapheme[il[y]/CharGrapheme[il [num]: 67690 | 676,90

}

}

GraphemesNumbering( CharDatal[rows][cols] ) {
linked[N] //12 23H0F ESE L.
label[rows][cols] //ctEE HHe ot
num = 0 /ME2 2240 2< tg s HE
for(i=0; i<rows; i++) {

for(j=0; j<cols; J++){
labels[il[j] =

}
< IHA 1 >
# 2892 CharData i el {
if CharDatalrow][col]Jt 2& A2td {
//8 QA0 2tHE S 26l 01 RAS A
if SHUEl 0120] 0f%1012tet {
label[row][coll0ll OIR & JI& X2 2t s MNE
SRE 0l ctadel %%é% linked Ol X &

o 2
i

}
else //2tY 0|20l &iC

& QA0 s e oICt

}
< IHA 2 >
8 28922 CharData HHE el {
if @401 IS OfLlets{
labels[row][col]0l THA 101N SS&C2 ME
A2 ctd = CHAl cted St

-

return label[rows] [cols]

I0F | SOt

Fig. 9. Weight calculate algorithm, Grapheme numbering
algorithm, Template matching algorithm
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TemplateMatching( data[rows][cols] ) { e
X4 72 OI0IE = AT E (datalrows][cols]) Lo
A8 2H B& H2 = (a2 2N 4 =2( 44 22 GHO0H )
28 My - 2 T4 SE( HAY 2 B4 BE )
BXl B2 = XA 2 WR(2E Z2) \ \
LA AR Eo = T4 FEE A2 QS LR ZE); | |
202{2 A2 ¥ = [AE X MG 9o HB(ART AL F); ] 1
Y A2 YO = A SF ohC P9 SB(RAY AL FA); L | tl
2T A gO = A AF IO g9 HB(2p(Z A2 Fe); | =0 L L]
22{2 AL ¥ = NG4S 2B 20 9o (AR A FA);
20242 A2 €O = XA 4B YR 9 2S(AR AL A);
g{u = x| (A 2| 2 o).
}[et“m SClOISs ha(2eAB A 29); Fig. 10. Algorithm Execution Products
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