B - A28 B WwXEE 14 £ 2 3% 2013. 4/ 90

=% X

HEER A4S 9% AAY FHel BE AT
A Study on the Preprocessing for Manchu-Character Recognition
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alogorithm wuses the central point between the points that strokes exist when it classifies each

ABSTRACT

Research for Manchu character digitalization is at an early stage. This paper proposes a preprocessing algorithm for Manchu
character recognition. This algorithm improves the existing Hilditch thinning algorithm so that it corrects thinning error for
Manchu characters. The existing algorithm separates the characters into the left-hand side and right-hand side, while our

of characters. The

experimentation results show that this method is valid for thinning and classification of Manchu characters.

Keywords : Manchu character recognition, Hilditch thinning algorithm, character recognition

o

[

fetd

rlr

o

N
ox N

(o]
=P i

2

ol

i —_—
ofN 12 2

g uAgusAe
qatnd e ATBEIE B naw
_T_

A F4 e

[\~)
[
o
L2 2

X oo N1 2 W 2 W ol

L2 W orE o N ol

* FLTiSR FRFAENT}
T3 gz 2013. 1.9 FREELA 2013, 4. 15
ARG 2013. 4. 30

H¥E EEL2 20109%= LU IS dTHY A
4oz FPFAFYT

o
T

L
@
Rufgy
o

fr ooy X
Fﬁ'
=

O rr & oo e 2 I
o N B e o
re

N

ok o

=2
Og(;,“
ol
ol

woltt.

dA= sh7] e A-ed

ol Al wel &#xl ZoRE Hilditch ¢t

g e 5[9-10]e] e of 9
Zt7] el da A%

2

SR

Zhang-Suen

=
= K5

tol E4

oA o] AlgslEE Qg ol Fojx
[8,10]. °]= %

B =R 7y

A VA AE A8 AT os



WEEA 94E A% AAY Pgel BF AT /0l

of ZreFetAl Awstal Al VAdolA @ @AM dES
et}

WEEAE oA A9 AFE YR ol o]o]
o] a3k AoT AAHERE AA PFEAY 5

3 %t
tisted AWt 2 vhg WA A4S 91 7S

i)
D
}I_‘

M
>
N

ad. = a»u wolt o) 9 ¥
olojxl e FAHI glon,

o]

_%

AT wole] A Al AHEHE A, F1
A, oA

=

my )
o 3 T
ML of ofy
2L g g o

2
>~
>
32 gl op

)_J“
Do 2 o I Ty
Lr.{u
1y
N

ot
-

Ao Mg A, eI w2
w9 W 25 247 2] OE s
e delt sl s, sl
oﬂ/q W= et 3

BAds A%s @

OJ H7] dele A=

o rlr & x4

R
2

T
Lo

L ¢
rE
R
)
12
r\l _,

=
o 4
>,
o
)

N

N

rlo

o Ml
P
mm
o e
UN
S
~

2
X
K3
o
B
oX,
o
u
%
o
|
oM,
o
A
dlo
o
i)
ofN
o,
2

z
oo
o
1 ol
fr
N

i =
8
k)
kI
N
£y
¥

)
O
iy
0¥
o
i

W= 4 + A q Q-

oo~ =
o

e

=
F
-

HEST 3 W i [ u i BEER e

(a) ()

A drd

2E2X P . & e

(c)

a

a9 1 RFEEAY o, o F, ofwe] W Felel wal
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Fig. 1. An example for Romanization of Manchu

characters and the isolated form, initial form, medial
form and final form: (a) vowels; (b) and (c) consonants.
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Fig. 2. Example of documents written in Manchu
characters.
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Fig. 3. Central piexel and neighboring pixels for

thinning.
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Fig. 4. Result which Hiditch thinning algorithm is

applied.
O 48} o] FAAMe] 22 EEEHE FAH S
& 4 Ut} old dito] dojute ol f-& Hilditch M43}
S AesgS o wHAeeE EAHoeEA a3 59
(@), ()t & Ao sF=He] AXrE 2utEA
HeHx 7] wEoltt, ¥ 59 (ar AT
Waolojd AA3L Ayt HA gow a9 59 (he
o] 3= ZAslrol 4 BGj7F 7017] wiiEel o] %3t
sta7t 270l 671 wiRE AP EE Ho de =27

19] A9l a@Ee] waAAz ALHA v ¥
590 ()¢ AgdE 27 13 x4 22 BEGAT 27
39} %7 47} wEEA ekol oA Az Adst HA

000 000 000
P 9000 00
oo 1o | 1e |

¥ 5. Hilditch A3t dagFe] #8544 o= e
HZo| A $=07 (a), (b), ()
Fig. 5. The pattern that Hilditch alogorithm cannot be
applied: from left to right (a),(b) and (c).
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Fig. 6. A case that thinning error is occurred by
condition 3) and 4).
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Fig. 7. Existing classifying method by character units:

(a) after preprocessing (b) obtaining cental line (c)

extending central-line region (d) classification.
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Fig. 8 The modified thinning condition: from left to
right (a), (b) dark gray denotes condition 3) and light
gray denotes condition 4.
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Fig. 9. A result after thinning using the proposed

method.
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Fig. 10. When the central line is dislocated by two
pixels toward left hand.

el i ted 2 sAMWE

1 & oA FAHAAE 7|FEe R -3REHEF) +37A (%)
SAgtae] NFE Eﬂf‘z}E}

2) ZAgA7E 137 oldA  FAAE VToR
- 494z +49 (%) §‘ri7} ol w Ho]l fle YAE

Ao,
3) WAl gl BRE WPl g ol tes] AR
Be) A5E A,

4) FAR fE ol gste] 3t g I
T3 gkel ZhEle S1AVE BAAE AAshe SAL
e

a9 1L 2y 9ol AANES Hed Az
Fig. 11. Result for dividing lines are drawn.
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Fig. 12. Thinning and drawing of dividing lines for 10

Manchu vocabulary.
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