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(Recognition of Cursive Korean Characters Using DP
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Abstract

This paper proposes an on-line recognition scheme of cursive Korecan characters based on
the DI matching and fuzzy concept. The proposed algorithm. invariant to rotation and
size. reduces greatly the computational requirement of dynamic programming by matching
phonemes rather than character patterns. where the angle difference and the ratio of
lengths between input and reference patterns arc adopted as matching features. The
correct matching of poorly written cursive characters becomes possible by introducing the
fuzzy concept in representing the features of phonemes and the ralative position between
adjacent phonemes. Computer simulation results are observed to show the effectiveness of
the proposed algorithm.
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Fig. 10. End point for each character type.
(a) type 1, (b) type 2. (c) type 3.
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Fuzzy membership function.

(@) ‘'v.A (b)) ‘w2, (c) ‘', E.

28 1148 Az mokg AMSsledct olei’t Ak
of &2 ‘v, AT, ‘e, a2’ Fol ik ¥
1@, ‘A 2 AS DP ubgel oshdd L
o2 o A& AgHE Ao vehdo zefy AT
£ oL v wisE R mixe o] e
A were o F838 A v|Fe s ARgstnE A
o2 Ay ol zla ‘e’ A dedl o
2} T712)9] 714 dfele]) EAlsledl, 1Y 11(b)=
‘v 3} o] nEaEA g HeFr) B ubfeal
a9 11(h)AY Zol4 v] D/LE Ao sA]4%
gra A2E5ATE Hrhsigdo ‘e’ 7
‘2’ e A g 2 3o whakzhe] wlEks
gko 2 AlgElgict. o]’ wiyle g DPAJH W
< 7HR 3 QlAle] Brbssld Ag AUAAE

o} 23 1164 ZF 2

‘ ,
]:vE v

L 0
-

A
2
[ c}d I =

T

25R4E e

X0 oE

aelm Apeel R A Ahazke) fABAE
AR sele] FAE AAFHEH o7& DPAE AH
7 Azzke] ARAE Axe] b B3 ke 2}
49 AFFYS) RS ol g3kt oA wE ¢
528 + Aok 23 128 FAE WA 29l
A9 efoleh. 1eEe Aae] 914 WAE FEsT
slisfo} st o)e A T4 Kok WA
o) $9& F49 MK 4ol meb P, 2Ae]
el ol Zo| vk} wol Tyl kg B
@ 7lEo2 kg,

(377)

u

o 12 AR edAE W
Fig. 12. Mismatched example of “¥ .

4 Ak E T Ha A S AAn9] 9Y
olg} shat. 23 13(a)9] AWA F3L Aol
49499 Aol gle AEE BIII] AT 4
& BAZT & FA G 2EF AFe] A7
2Ae) REZ 9Zuct Z #HFE Aol slofok &
o aelm 24 Q9] AR FA4 99 S
ole] WEhde] g HA| 1&gl ARSI 2™ 13
(b9 73 28 F49ddge] 249499 el e A
=5 Hrispr] g 49 BeFEct olZE #3 1
T} eh xR =AY FHAabdat FHside] FA H
Aeta} FHapgde] ol ejorstm, 74 AR FA
o] W Hel g Az I 29 13(0)9) #+¥
& ZAgdde] FAAAd dAvhd @] dEA
g Hrhstr] $13 49 voiFe Zles Igd
24449 v E o) g3le] HAFRh 2|3 1

13(DANAE T4 sABAle 249 S48 =2



L o DP w33} Hxlo]ge

¥ oEgEte Ha Aaye] $4& xEke Ha
AAbzbad el ol Hew Hrpaict

/

e

]

() (d)
i = R S A R ;;_m]
(a) 73 19 247 B4
(b) 73 29 243 34
(¢) 7¥ 39 =43 54
(d)y 24, F493% F4

Fig. 13. Ralative position between phonemes.
(a) between the first consonant
and vowel in type 1,
(b) between the first consonant
and vowel in type 2,
{c) between the first consonant
and vowel in type 3.
(d) between the first consonant.,

vowel, and last consonant.

H2| 3
Hgst
Heg
A5
DPAgEe] Alolx 3ol 732
zlt— TS AHFE QAE xR

2ol 2|3k Fx}efl vﬂﬂ e
Ax FIRST(2A) (X). 243}
#4 FIRST VOWEL (X) 4
o] 91x 4 VOWEL LAST(X). &4l
e A LAST(ED XY 2 2Aske 1%

o714 X oY sielg Jeldla HojEA] ok
1= gghs 123t} dle So) n3d ‘B 3
7 JHoRn HFold A% F ket 5 AR DPAY
o] ztzh AlelwE ZhA|A| i of7]x F zle

T
e
N
R
é
h)
_5]')'
_?{_r’
N
&2
r‘lr

c}.
Lo oA
A

PR

sz

ol &3 ZHA el

(378)

291y 1%

&% Ax #Hx FE4 98t FIRST('2")(X)
A FIRST VOWEL(X) A VOWEL_LAST(X) A
LAST( ) (X) % FIRST( ‘=’ )(X) A
FIRST VOWEL(X) A VOWEL LAST(X) A
LAST( 7 )(X)& 257 73t &3k de Ax

$ 8o, Zaol DPRY Aol el Fatod Az
o @e Ze TAE ANY TR Yo,

a2z AF7RE DPAYeR £AHE #e3tn
Wol2g Hriska, DPAR fjste $R7F magh
At A7t 942 FAE AR sEAck. 2eid

AL DPAR 2lgte] Apart Bej=gle gl
EAZE A2 ket DPA Rl Aka el Al
3 <lo] Brbss ek qhEe] ] Apie
4 gow ol feixlm ztwe] M} Alsht, o
e e FAAgeolo) whaghdE o] Y= vehy
of Age ANEE. AaFEe] AfEge] o}
& W& 7IEARE v A dlew Theshh st
350 Frbet 7IE A"”e] Frbshe S THn
ok, A 2 wwelld ‘o' o s’ DPARe]
obd ohE W& ARgskslch A et LA
= DPA g o3te] Hejsta ‘o' A% o} & W

2 gejg fol Abe) wpabde]e] S48 B A%
Heie] waprto] Frlshs Whakto R Wsigivke A
olch. ¥ byl 273N Aaxize] whgkrie]
F7hhe of& Al rAste] ool 360xell TH
e e A es wddic ol Wy
o qlate] =A o o' AHE FEE 5 ek

°]

=]

m[o I‘l

N rlo

K-
T

N

.
3%

ol
E

V. d&zo o 24

A4 Al~¥-2 IBM PC 486 (110 MHz)& AR
st} Cdojs Z2aae AP 23 149 1Y

Azge FAamgel xnA YR P FulE
A% A% 5 T+ URD shadrh 4PAA H7|
Zeol o8 o)A A 95%9) e ANES n
o:h;}

a2t o] W2 Hef 771 7|2 e
& 56}04 AE QdAEe Aeg He Eof 1
2 A4S & EHAY Af QMe] Erbsslt o

W DPA el 28k A A 5007l LHSHHE
85%2] UM E-E Ao, DPX“?HL EA4HE #A
FEo M8 HF 90%2 AMES Ik A7IA
DPA el of3te] FREAtE A" EAbEel EF
o BEL 99%E of¢ Eshoh A oo flal

& Rt gelEE At BRHEA g% Aolnz

8 gggEe] Woksh we el HH

o] Al o
1

al o
T



126

ued WA uNe

Lliby i
it

& 4.

19934 4H ETFILeH

XiE F30% B OF 4R

214 A2y

Fig. 14. Recognition system.
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