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ABSTRACT

In this paper a effective classification method for character recognition is proposed. The existing
classification methods select candidates by comparing an unknown input character, with all the
standard patterns based on the similarity measur. The proposed method, however, groups similiar
characters together and uses their average distance as representative value of the group. We div-
ided the character region into several sub-region and applied ISODATA algorithm to partial vectors
of each sub-region to anstruct appropriate number of groups. After computing the distance be-
tween partial feature vector and its mapping group, we could collect all the information of input
character ultimately. The proposed method showed improvement in the processing speed and cer-
tainty in classification than the existing methods,
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result based on partial information.

1| Aaaaa4 | 12] 2ea 23] zezA7

2| 2223297 |13] 2999 (24| ww=aw

3| BEEEES | guoug 05| 2423
PERERE

o gmae 15| =224 2| wdsy

5| a4 16| g8882s |27 e6542

g | ¥AHE o aaaan |8 2uwz
QR 9e]

2L AR Sasaan (9] weezess
] i o ]
LA

g | o] gageeag 30| wawdugy
HAAA

o| FEEY  lo| wuwgyyy 31| vannsny
L z

o AAEE o wwmawe (32| gunw
AAEA |

u} PG (22 wageny 3] BAEN

(RRUA B2 2007, 2R 085033 AHEE BE &

Qe 2) 2141 36)

A, 271 SR/ IFT, #H
& (splitt) & 98 & = Rl
Abgkat 25 9 (merge) 9 7]%2” AP%EH% g
rel Hol Az grol e, 1
e A9e B Fstart %}:,131101 ?JHHW]
Balo] o) &+ Ao AaFsl el splittt 9 merge
groll w —E o] 8 2AEsH dd
A5 50-70709] -
= ALg¥
, 3, 77 99l & &3}y
%% ¥ 29 gk ;._J)r% AR o
| F7F 28 FF "AHoR & P
AATE 308 7tAle] R EAE
5= %2} aFgol FEEA g
< % 5 Uk

A

O.u

—_
%

H‘Ji

el WA R
Age 119 30 FAE oo
of ool 1], olo] e -

oﬂtﬂ _L‘ﬂ

=
ks
7 IFOR
2

e

L

3

Lo}
&
o
=

£ o :1m -
1o

Thodx
H

E

e m4m~

=
ITrE

mlom_\::imﬂ.&kunﬂigmr-{ﬂ

L P
oo
]

B2 #RFEEx 0§ w9 53 2509 34
(N2} 235021 299 1,3,73 9AHS)

Table. 2. The Number of Groups and Classification Rate

(91%)
FEe | 59 1109 | 209 | 309 | 509
FAIEFF
300(7528 /9<) | 98.4 | 99.7 | 100 | 100 | 100
250(6371F /9 <1) | 95.6 | 99.1 | 99.8 | 99.9 | 100
200050714 /9 94) | 92.3 | 97.8 | 99.6 | 99.9 | 100
3. LS8 Al
Z+ 29z d-$HE EANEE oj &3t &
F 3 Ay, ddvir} HFA BHHE 21§59 F
7 Mz o2A ey |8 B9, 8L &9
o 3¢ FH = FRole 244 52 FAE-EE
o] ¢z st 0471011 NE F A W AHAEL FE
£ AR 53 g¥elth F, Attt EA=

o vt Ay e} chepel mebd el 5 AR
w7 gk,

SRME ¥ ARE o83 BT AP ¥
ﬂﬂ$ﬂﬁ]£ﬁfﬂ%bﬂﬂﬁﬂﬂﬂ
geha e ohE $HE S 2T EF S
pyelelo] ols) ®HE 24 £FqH BF 1§ o)
B A Ao v)Ee] Hm, e 2L ¥
B2 g 5ok

o fot

%)

‘__.:_

aF (M)

¥ 59uEY 222
CEE RIS

S34E 2 B3I

=]
Lo

3§ M ¥ 53U B3

a8l s aE HEEAHE Y w4
Fig 5. Organization of the partial feature vector in each
group.

14 dEsE 9@t 24 2o st ¥
2ERuEs} 2 JAUE 19 59) 1§ PEEAY
Elstel AZE ANG F, 1§ A2 AR BE
sl YR E HE L AN AN A 3Yh

35



HELAE R &R L 931 Vol.18 No.1

o A7} 71 #E A 2 SRS 5 A3
A ®0], AgE FRIAQE gake] 2vhA i
22 Aok FREAS ExF A e sl
= 324308 ARt A2 A LRSS FHE 589 Ul
Zolor HAES AAF R 4R AAT vy A

#8449,
Il ChER AN Y 2

Bogo e 28l A AQbE &R
REHS Bt L AnE EAs)
AbR3E B 1 M E: 45/ :
of 7} 3 FFY AVE2 2HARL 12K 4
g o] E8NE RFEAMER 4HE Agu- A4 E
= ARg-3ksdvh

20 vhelk AwHE srzstel ey Ht 6374
2] ‘LiriO} 51 4] 5] 1= o) 7 5= (splitt and merge par-
ameter) 3-8 AH8-8ted, 9ol s ool i dho] et
r%b‘}&’iq Baol AREH c9ole iy 6‘1'} e

olof whi B/ Hukiz i 3ol Lhetl
13 13 3
{5 | 416
719 79 15
474 574 671
T, 18 [ 3 713
4 6 5 |6
7181l F8[5 CHE]
6 7 874 97}

Ozl 6 ol AFEE ol syl 2
Fig 6. Sub-Regions corrsponding to partial feature
vectors used in rough classification,

H 3 EHA AFEE 2o o) oo ©iE E RS
Table. 3. Classification rates according to number of
sub-regions (c191%)

1091 | 209 | 3091 | 509

99.1 99.8 | 99.9 100
99.5 | 99.9 1 99.9 100
99.5 | 99.9 | 99.9 l()()

99.4 | 99.8 | 9.9 | 99.9
995 | 999 999 | 100

9 ‘)Sh ‘ 9.6 99.9 100 - 100

(oF 63714 /3, 5ol g w 23504H)

¥
2
—
2
Ed
2
X
=
lﬂ -~
o] 1
= =
» e
Lo W
o
R
~ o
""r"
b
2 o
o
o
>0,
g
L 1o

‘-lt:
N
o
e
o
>
—
]
-
&L

Bl -2
i =
4 _4
o -x-
0% i
= ox 12
o _1‘\
In!
-
1)
»‘}'

9l ©
30()AH9} -4 2]
of wlaf gk A Ateks:

>~

o] O] A} LH

291 (3247)9)
g

Wk 4 (K
51

S2
VE wk

“O Jlm K

DCTwia (V2 Th A4 2k X 324 21 %)) (1)

Hooltol Al Sk i el o) A Al
Al e Tproposedih sbwl, (#2)eh 22 #AIN &
AA Hk

Tproposed X (AF8-%5 sd ol “14-79 §HAl <363
Q412 g a1 x AR g E A o] 4304 x

3242%1) (2)
Tproposed =
1*@ 1X 63715 X3 | 449 A 307
504k x 32434l 24 23507
DCTs
==(),037 X DCTs24

1A dEFE e el el iR 363He
"O"PL}P] zedeld dgs= 54 lEi Yol E 3ol A
45 2dddel 4 Sef 2t 2o #aage £ C
e okel Aol »¥ g 3tel 7elE Tt
olshed Q14 ol 7 2H(23502H) o) AFE-E 4 % 2



B/ EANAE AT SAEY HE YuE o

188 HEF I

FE FE %9 Aol Frtdth 23 dERAME
12 NEFA A2d TR Fxo| £300) AAEAY
E1(32421 ) & F3 49 Aldde] Hasirh HeolA
& F QURo] HA AT ANH HEF $El
vjate] of 1/272 #HAPOo M ol2Ud EREY
£4L glgeng Aty diER 7iye A&l
3= AT

4 UEF ol whE Abake] vl
Table. 4. Computational merit of the proposed method.

o Ao 43 IEE
SNzo} NxD 27.01
(23502 x 3243491
Aors SxCxDI+NxS
LA 6336 3R +2350 2 x 4)
R
wn | N1xD2 1
[- 3831 ¥4
2% 302 x 324 3+
N: E& o) 4& 2123502 : 5‘—%?‘- %y 52k £(304})
D: AA & ’él‘?ﬂﬂ('i%z}% ChE =dw e (363H9)

S:AHEE 2g 9 2(4) C. *‘%‘91* 8 & (63)

N& &

e Ao N3 BARIAC oM &E
ol AT dEF A e M2 HHE
1°h‘s}a‘it} 71&04 cﬂ% HJ%; < 98g 72aE 4
fo) fAbE Altell 2 s

Zolgot, ARbE o
: F‘é% 2& IIFOR RokA

Eoﬂ J—tﬂ E2HE 9 —‘%7&@115194 Hitgh& 2t
o] E O 2 A g st Wolt) B3], #3e)
HRE AMRSte 4 1 % ThEo 2 Fa}
A HRE 2 HEA dedd 24 & 5
FE2 g 5 A Hel ME&x daM
EHT

1ol Ml SRS RAAUT B

\-J

de njt

r
o o

F o4 &2 23504h0] chaked 1%
199 ANFORE BE FHES
Agtd HEF 7ol e BE
¥ uelo] ggo] QojA FU o
Foisl Ayt 1% A9 59
R P E R

Wi el

)
-\m

T
> ol -

£ 0o a0 @ &£ opx 30 1o 4
W or
ot
2

oX,
H oo ox

oy Dt

i)

w

. J.T.Tou and R.C.Gonzalez,

£ % X M
v, 07§, $5%, FeE, YEY, L& €
A A4 g Aﬁfaﬁ Sgol B3 AT WFLEE

WOLEE 5294 B#R H11%E pp. 132-109 1992.11

LB 1RE, L M IEAT TRBNI T EAD

SN EHAIIEATFEE LR KGR, BTH
BUEES R, '87. 7. Vol, ] 70-D No.2.
“Pattern Recog-
1974, Addison-Wesley
Publishing Company, London

nition Principles,”

. C.W.Therrien, “Decision Estimation and Classi-

fication,” John Wiley & Sons, New York

YA 9, “Hyxg] eg ol &3 AMRA
o] &l ¥ A" nEheta Yr-FA

FE AFTA, 1992

=72, “ehE ey o] Baol o3 mze(lV),” &

B@im Gt $9% $4% pp.25-32,1972.9.

gl 9, “rhE @Al sk F41 Q1A e 9

8 ol ¥k 1," SAITEC Vol.2, No.

2oy

Ay o N
oﬁ:H—le{}jJE

i

. 1989.10.

37



TR 15 S| 0 93— 1 Vol.18 No.1

% i 2(Sun Mee Kang) #3}¢l
19594 7H 28H %

19814 28 : nefuistal A x}g4t
# &4

19884 5H : B oAldH 4 Fu)
g A xppata ity
%<4 (Diplom)

19924 8H : it gt vfael A
2} g otap wpApA F
o (ahAh)

A neidl St d AREAVEZEA 7L ARy

stk s Q1A 4, HFEBHE B9l

# B #8(Sung Wok Hwang) %) 391
1958 12H 2584
19844 8H @ atefufatal M by £

19864 8H @l A3t gl ghel £ (M AH

19924 8H @ T3 A& &a) wbala)d] Z Q) (vA))
19864 ~ 19894 : ETRI <48

A dl st Al o) Al 3 st ab bl A
MrvtdEok i dE u o] Al ae Bql

£ ™ #X(Duck Jin Kim) A 5] 9
1ok Fesk 2REOEAN 2 3e)
A e & al W ahE st wae

38

19934 24 :

19794 28 :

19844 3H :

19884 34 :

1980 % ~ 19904F : g 7| Al -4 {2

AR A st al Y n gt 2

SRR LI 1914wl o Al &

2 M #%(Yun Mo Yang)

2 # & (Keun Chang Oh) % 3¢

19694 2R 158 %

19914 28 : nedoistw A=zt

% &4
B 42t oe
2 (M4

R AR £ A1A 2 Q)

4) Iz o]
B!

CER
19524 81 250 4

oo sha M=}t

3} E¢

de FEU Fuy

shab st H(A

Ab)

S R BTN

B4 £ (2hAD)

X1
K

;!:ol

oo



