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A Study on the Printed Korean and Chinese
Character Recognition

Jeong Woo Kim?* Haing Sei Lee* Regular Members
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ABSTRACT

A new classification method and recognition algorithms for printed Korean and Chinese character
is studied for Korean text which contains both Korean and Chinese characters. The proposed
method utilizes structural features of the vertical and horizontal vowel in Korean character, Korean
characters are classified into 6 groups. Vowel and consonant are separated by means of different
vowel] extraction methods applied to each group. Time consumming thinning process is excluded., A
modified crossing distance feature is measured to recognize extracted consonant. For Chinese
character, an average of stroke crossing number is calculated on every characters, which allows
the characters to be classified into several groups. A recognition process is then followed in terms
of the stroke crossing number and the black dot rate of character. Classification between Korean
and Chinese character was at the rate of 90.5%, and classification rate of Ming-style 2512 Korean
characters was 90.0%. The recognition algorithm was applied on 1278 characters. The recognition
rate was 92,.2%. The densest class after classification of 4585 Chinese characters was found to con-
tain only 124 characters, only 1 /40 of total numbers. The recognition rate was 89,2%.
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Fig. 1. Structural feature in Korean and Chinese
character.




B /AMN §2 L ke AN o) #H AF

At +AELe FHOEH ARYES 23S
59 8 48 2A(F, E, 4,9, 19 gD E A4
dof ThA] B2 FAHE ERAALT. 19 2k B2
B B8 B SEEE UER ot

U £ 5
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< .
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IEEEXITEN

7 2. 323 ¢21e 25 585,
Fig. 2. Flowchart for classification of Korean and
Chinese characters.
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Fig. 3. Flowchart of Korean character recognition.
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Fig. 4. Flowchart for Korean character type classification,
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Fig. 5. Example of vowel extraction.
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Fig. 6. Example of consonant feature extraction,
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r_min: 7F2 W ute YERF Hae
c_max : M2 eF gty HaxE Hojgh
c_min: A2 L FuAS HEFRE HA

ol EFAYE vIEo2 AT R o
3 At 2 73t £3 FArE 258 UE
of Hlolg} Wolxg pFHech 3 AHE s <l
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o £Y =& Yehl AT
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Fig. 7. Block diagram of the classification process.
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Fig. 8. Flowchart of the recognition process.
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o 23td MICROTEKAFS o]m]x] 2714
MSF-300CE& o} &3 300dpig] Sy =a 4& ojn)
Z dlolelg IBM-PC/AT A2 A CAE A
83t st

1. a2 EX 2R

2o @A EF Ade F2A ¥F 251279 3
2 A 458548 Yoz st §2 e 7, 59
5o Ao mE 23 Bxte] 72 £ 3}
ol& o83t dY& st ERLY 23 B2
25127190 thel M 98.3%, &R 45852k 48-dat
Aol 17667 tisjMe Z+zt 82.7%9 80.9%°
EFEE AUtk E 19 £F 49 2o dojeg 4
BT &2 251272 oA #at2 QB FE dlol
B Od 9(a)eh gol 1 FHEE 4Eol Helg
AHA] Foj Rl ofste] £HGEe] AN A
& Afela, 28 9(b)s} Zol ARH &9 I}
& HFo st FARE Yol AEHE 9l
I, 24 9(c)st gol £ARIH T4 WY A
Sz Qe FARE o] F& vad A 3
Foltt. a2y 29 9(a) shzkol AHA AR EA
e 9y 21& =3 @ohd AEY £ ded &
RS A8 & 42958 2 d0id ¥39 &

£2RE W 2Y + ALl

H 1L 329 32 E7 AgAH voEL
Table. 1. Experimental results from classification be-
tween Korean and Chinese characters,

g A | ddERS | cBREAT | RS
@ 2| »izA 44 7 98.3%
| 98 17667 337 80.9%
Z} 4585 =} 795 Ak 82.7%

AR o)

i
i;"-'—‘-“
- {

(a) (b) (c)

8 9. 2B F €@ 32 tolele o,
Fig. 9. Example of misclassified Korean character.

2. Bh3 ol4

. HEy 2R/ o

32 ¥ B F AP e dAEA 924 25127
o i3t 6712 Heje £75 dEsA) £F 4
d A7 90.0%9 EF&E A FEFA AA
e 12 de) 5 FeA3a Fe) 4, el 29 P 69
32FoR 24 EFE 9D AEF 49 o8
F 228 Al9gsly 32§ sl Al 4 g B
Fetach E 2 AAER 2512219 HelE By g
el el B 32 e 7 dAE e Aol
o},

B 2. 4% e g 7 ¥,
Table. 2. Type distribution for characters used in ex-
periment.

gep| 1| 213|456 |
A 4 {155 | 1178 94J 627 | 115 | 343 | 2512

¥ 3 99 &5 249
Table. 3. Result for type classification.
3 112 (34|56 ]|8F8

QEFAF| 0 174] 0] 0| 1 |76]90.0%

{ili

3

He) EFA L¥FE F3 dolely dgAd &
2ol g3 2EARE) FAXNAY B FHESA
ol ARE HAFH 131 24ASH TS
7H8] FZol s FAS Ak P A F2o) 2ty
YA Eo] Bolxe Fee F2 e 33 Fe) 4o A
HAs Y YYA 2HE F oA o EFE 9L
g QUth 19 1090 $h 2 B B F A8 B FHE o
ole}9] 4l & Yeldc).

a9 10(a)9} (b)& 31§02 qEFA LEFE
dolele] d& Uehd Ao (a)e dEL Y 2
S FA e HEo 9le] 2 SRS AR
EA3t=Ro R oo Hel 1,5 2§08 Q8 F
Hdok 29 10(b) 9 €dEL 24 FHARS
e & FHRS AR g9 HEF sl 7
$H R Go] ZASE Ao s G o] ) 3,4 18
282 9RFHAD. 29 10(c)ol& 3702 2E el
A LEFE dHolete dELS JeEPAASE e 27)
e 622 S EFHE UL 24 ALY oy BB
o] Fe) 69 #F2 FHT R ¥ oE 7IF o] oF
FERoH e 6] Hel 28 QEFH 9L 24
Ao 72 ARo #& FYRL Aoz A
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ol FHES JE AANE AR At 2
RAch

Rl I
’

2

&

C

{c)
2 10. 3= £5A L2 F/FE &2 dlolery o,
Fig. 10. Example of mis-classified Korean character in
type classification.
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Table. 4. Result for recognition in each type.
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S5 guxs B E o] L3 BFH
Table. 5. Classification using the average of stroke
crossing number,

;1 2 3 4 5 & 7T &8 9 19 3% J2 13 16 15 38 17 10 19 20!

15 0 6 ¢ & ) 0 0 O & I 0 0 & 0 0 O & 0 o O 2
22 1 & ¢ ¢ 0 ¢ 1 &6 0 5 0 0o | 4 & & O O O O 3
3 0 & 0 2 3 3 1 5 3 3 2 1 0 6 & 0 O 0 0 O
@ 0 0 0 2 4 5 9 31210 7T S 2 4 1 1 & & 8 0
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0 0 ¢ 0 1 5 22 37 S5 7Y 85100118 & S 24 13 7 3 O em
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