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ABSTRACT

This paper proposes an on-line recognition system of Korean strokes using multi-layer neural net-
work with tracing the stroke pattern. The system segments the stroke pattern into subpatterns,
detects prominent stroke features in the subpatterns and integrates all the activation values of
features in the related subpatterns. The activation values of the integrated stroke-specific features
represent statistic characteristics of features and contributes for classifying the stroke pattern.
Since the informations in Korean strokes are concentrated in the first and last parts of the strokes,
the system extracts stroke-specific features in these parts attentatively and infers corner features
using the sequential information of the extracted stroke-specific features in the first and last part

of strokes the system is relatively simple in structure and rapid in on-line recognition of hand-writ-
ten Korean strokes.
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8 1. ¥ F79 Masking field =54

(a)F1% 9 gE =529 Wl ug 7z st

(b)Y FEc=5o] Y] Bl Mg Herlsl

Fig. 1. Two types of Masking field sensitivity

(a)Rescaling sensitivity to differentially as the F1 ac-
tivity pattern expands through time.

(b)Reacting differentially to different F1 activity pat-
terns which activate the same set of F1 cells.
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Fig. 2. Negative feedback among the list nodes and
positive feedback from a list node to itself and
also item groupings to every list nodes in Ma-
sking field model.
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Table I. Strokes of Korean character.
E2 I B 2AE 8 | AARY
(@3 | @ 6 | 6 (7)
| - / \ - v [¢)

() )
ANULR 1 .w Sleli®iie|m
=i~ 1Tl e

vuaye

e L
o1 5 5 _H

runy
e

3 3. 332y Q4 ey
Fig. 3. Hangul stroke recognition model.
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2 EAEN, B dApoAe) =gl Ha AP e o} Table II. Writing features
S 2o %75‘ W o = 3 a4
& el 54
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Table [l. Receptive fields of writing-feature nodes.
X rEgdde] A
- - »oE A "d 98 F 9o 33 & ¥
A ) 1| 2] 3] 4|5 6] 7| 8, 91011121314 |15]16
(1) ‘l X X X
(2) e x | x| x
(3) =’ X X
(4) A X x
(5) s X X | % X
(6) N X X X
(7) —’ x | x| x
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Table IV. Receptive fields of feature-nodes in direc
tion feature layer.
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Table V. Receptive fields of stroke-nodes in stroke
recognition layer.
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a4 98ad
Fig. 4. Stroke pattern for test,

(a) (b) (c)
X XiX X
X|X} . X X
X X X

(d) (e) ()

125 1 49 A Aol A] g FEHE
Fig. 5. Sub-patterns from stroke pattern of Fig. 4.
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Table VI. Recognized results from stroke pattern of Fig.4.

T2 gARH

(D (a) (a) (a) (a) (a) (a)

e | B 01881888
4983

o [0 OO0 e e

(6) () () () () () (f)

M| | -02|-02]-02]+01]+06 | +0.8

()| > | +08 | +09 | +09 | -02 ] -02|-02

3|\ |-02|-02]-02|-02]-02]-02

£924% |[@Q|"” | -02]-02]-02|-02]-02} -02

B)|'w | -02]-03]-03]|+08|+09 | +03

® |~ |-02|-02]-02]|-02|-021+08

@ |~ |-02]+01"| 00|-02]-02]-02

M| -02]-02|-03]-03]|-02]+0.1

(2)] = | +0.8 | +0.9 | +0.9 | +0.4 | +03 | +0.2

WaEgE 1(3) ‘v | -02|-02]|-02|+07 ] +08 | +0.8

@'~ |-02]-02|-02[-03]-03]|-03

5| —"|-01]-01|-01|-02]|-02]-02

M| rj-02]-02|-02|-02|-02|-02

(2)] ‘= | +08 | +0.9 | +0.9 | +0.8 | +0.7 | +0.5

@]/ |-02|-02|-02|-03|-03!-03

AYANE (4| V| -02]-02|-02 00]|+01]+02

(5)]| '~ | +04 | +05 | +05 | +0.6 | +0.8 | +0.9

(6) | 'v" | +0.6 | +0.6 | +0.6 | +0.5 | +0.5 | +0.2

(MY{'o"| =011 -01]-021{-02|-02]-0.2

F‘
|
‘-\

==

(a)

(b) (c) (d) (e) ()

% 6 Al Ay,
Fig. 6. Test stroke patterns,

(g)
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B W. 29 691 AlY AGH o) B A A,
Table VI. Recognized results of the test patterns of Fig. 6.

B R B
zH1 2 3
AyaE | (D (2) (3) (4) (5) (6) (7)
(Fig. 6) o0 | N | o | e
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(d) +0.9]-03]-02]-02|-01]-01]-02
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(f) ~01|~03]-02|+08|-02]-02]-02
(g) ~02| 00 | -02|=-02]-01]-01|+07
ol gae FRRRBEI BREJNM FEFHA= ¥ DPul Aol o]3 A g 2221 Q14],” "=t
EAEY £MAHRE oS3t Al A7) &8 3] =8%), M267, #A1E, pp.29-37, 1989. 1.
2 16X 1612 3to] =g o] Hol7l Horn g, & 5. Bk IEE, kH, B, ARH, “EoEICE
ZA) 2 E Ao s o, AMd A 2" F 34274 FEH" (58, Vol.J68-D, No.
AA E¥ol & WHEYE gyt r, Hie 6, pp.1320-1327, 1985. 6.
3718 Bt Bustd Aol Aolr) Hojd AL 6. #HE T, S FH, &% Z2E, “Fr510F
A e 2B e AEr} Bobd Fovg 1 EBELTFEBIIBITE, T - OEAIZELS

B fol FUY A2 et Bty ASE A
oA Mgtel o] mE QYN RS) HPUE
% hook A€l 5ol & AlkE A 29 WA L sher
a5 Betel YT, U4 Roz @ 4
A9 AL B ATE sud @k

2
]

&

“2bu-sREBICEBL AL T4
{45, Vol.J69-D, No.6, pp.

1. A R,
CREREETEE
940-948, 1986. 6.

2. Bl IERE, #E M4, @ IE, B X, &% £
E, “BERre4 s 791 FHESLTFRB Y
ZFEHRBERBEOWEE L HEIMHEEEOIR" 2
35, Vol.J71-D, No.5, pp.800-811, 1988. 5.

3, ER M s WD, BE ZTH# E8mxAio
SIS AFBMEIEIKEL A Ay T LUK
" (58%, Vol]J66-D, No.5 pp.593-600,
1983. 5.

4. EHH, £KY, TEE & P8 EZ,

1388

‘e

10.

11.

. R M MR TT

. o183,

L BB, Ao,

B, <FUT, FIHBRD AOHMK,"
J70-D, No.4, pp.777-784, 1987. 4.
“zZ b a7 RARAE B
Ay 34T U TSR 548%, VolJ67-D,
No.11, pp.1285-1292, 1984. 11.
W, ‘ARG o83 ezl
Haplal At 3,7 HEstE ], A9d, Al
3., pp33-44, 1991. 2.
Held, “AHShFyl g 4t

A3 28l 14" AR A =E A,
Vol.18, No.1, pp.14-22, 1991. 1.

NAFE, HAM, @71, SdHE A, 299G,

oA, “2ekel el e 9% SAFE UA
aholl @ A" F2EANIH=EZR], ATH
A 2%, pp.159-167, 1992, 2.

Michael A. Cohen and S. Grossberg, “Mask-
ing Fields : A Massively Parallel Neural Ar-
Recognizing, and

chetecture for ILearning,
Predicting Multiple Groupings of Patterned
Data,” Applied Optics, Vol.26, No.10, pp.



WX /EAEEA A% P28 el A A9 AN 2P B AT

1866-1891, 1987.

12. P.Hammond, “Contrasts in Spatial Organizat-
ion of Receptive Fields at Geniculate and
Retinal Levels: Centre, Surround and OQuter
Surround,” J. Physiol., 228, pp.115-137, 1973.

13. Hochberg,J., “Attention, orgnization, and con-
sciousness,” in  Aftention : contemporary Theory
and Analysis, edited by D.I.Mostofsky, New
York : Appleton, 1970,

4. HAAF, W8g, A5, B3g, “NEAgrds
o]-&3 3= YrA 28l 914," PR3
=%, Vol.17, No.5, pp.540-549, 1990. Y.

15. 347, 724, vE=, 297, “BiEHEre 9

€& % M(Gil Jung Kim) 33¢
19493 39 94
1975 8¢¥: Rauistm HAxpgd
7 &Y
19801 29 : Fohf gt A=zt
T F A AL
1991 29 R w drpE-at
(g &hutA})
1978\ 39 ~ A : A A BRI} A2 Rup
KD Fop: AN AFE R, HEAA,

F # #(Jong Hyeok Lee) &3¢
1955'd 59 290 4
1975 29 2 Etn Az e E
% £4(FAD
19803 2¢ : R atth el ek A
23 sk o (FEHA AL
1991 28 : A i skl A
23 8t 2 g shakat)
1980 39 ~1990% 2% : o B A AAF) RS
19903 3¥ ~ A : AN HFe ey Fuf
XTTAEr: S4AY, A2

¥ B B2 L BE," WABEIA A
237, Al1%, pp.114-119, 1986. 1.

16. AEE, o3, “@2o AFY Yo A
A% @7) 2 Online Aol B A7, &
=3 B 338 =8 2], Vol.15, No.3, pp.171-181,
1988. 6.

17. A4S, Aes, HFE, “AAN2ZRL o4
f2EAe] A" geds 2o, sAste)
3] =53, pp.166-169, 1989.

18. #Hi§ I, Bl B, B EE, 4254 L FH
5 AT REOMER KT 3 ERERNTED
MWH,” {243, Vol.J70-D, No.3, pp.581-591,
1987. 3.

%  W(Sug Choi) A
19603 10¥ 2044
19889 2€ : kgt 3o
Hakgetd £4
1991 29 : At g Mzt
FHF A AH
1991 39~ A 5 FEAEN
& Az 1Y
A}
RTWg el AR 2, AFAE.

% % #(Ki Gon Nam) A3l9)
1955\ 59 194
1977\ 29 : B A gt A x2St
7 &
1981 2¥ : R4 Egw HAEs
A(FEA A}
19899 29 : ki stn AR E
THF- & AH
19903 39 ~ @A : 2 A& w Axppsty 2uS
% F @Al F o} # 8§19l 2], Shape Recognition,

1389



TR (S SR 038 '92- 12 Vol.17 No. 12

F & M(Tae Hoon Yoon) A 3] ¢
19563 89 24U A
1979 29 : Mgt A z}pF&}
7 &4
1982 24 : = strjed A7)
LS I e e O
AR
19823 29 : 3 fErieY M7
LRI P U e
AH
1986\ 11¥~8A : R g ul Axpzsha 2ug
)oY Rk A2, FHA)

* #% 24(Ui Yul Park) g34
1931 8¥ 548
19554 29 : M-g2distn Azl
H(FEAH
1958 29 : AMguistm Hapzst
F(Z AL
19749 29 : M guigw HAxgE
#{-F&hupA})
1969 2 ~ @A : B At g M ApF &t} 2
XFDAEE: 32 Y Al2F, AUAS,

1390

# 7 B (Jae Chang Kim) A5
1946\ 2€¥ 2894

1969 29 : Ao &t M AL-F 8 2 g 5HA})

19743 29 : Eavo) & A xGF o (2 A A

1979\ 89 : Zeutobe) 3k A7) 3 et F8HA A}

1981 8¢ : dretutvuie] st A7) 3 8o (F EHabAL)

19754 3€ ~ A A &t W 2h g et} e

ME @Rk A3 RY, B

#F R m(Yang Sung Lee) A 3| ¢Y
192811 29 164 4
19793 3¥9 : M &hstn A x-gst
o &9
1959 99 ~1960'd 8Y : wjul AE}
o st oy shel S8t
1975 29 : A R dtw Az}t
I FahabAL)
1969 39 ~ 8 A : M A w AR ey wa
wEpABolt)AgA Ad ATE R



