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A study on the The Thinning Algorithm that preserve shape
of printed Hangul Image using Knowledge Based.

Chul-Sun, Park* , Ki-Hung, Cho* Regurlar Members

Eh
£
M
flo

ARz dneFo YoM g dkEd FAAHL ZAGHAA S Bel shEhde] wafel sich
BA7E EAGGN ddiME e S38 2v|E et

B m=RME A T2 Fe tdes AN st deFE Ay $ig 71U At

#2270 Fgell sl FEEarel g thalM Run-Length F33}E w33ch A Jdd dsirs A
FaF s g of8siA FAHA AR BT
97HA1 9] 78 A2 BHE 9 HFT F o BAFE FE ANSE £ 12 de] A 2

& /122 99U YAS| FAUS A, WYABE A WL ol e golol S SIS AU Y
TEES AR AUAS, B AN ANE dTeFe O 2EI Mmsd Yol $4% Qo
seren,

ABSTRACT

One common defeat of Thinning Algorithm is deformating at crossing region it is important in
printed Hangul Image. In this paper, To solve this problem, a new thinning Algorighm, called the
Thinning Algorithm using Knowledge Based, is proposed. It first represents a binary image by coded
Run-Lengths of the horizental line segment. Then the relationship between line segment is described
quantitatively by parameters which makes use of both Forward and Backward
Derivatives,

it afterwards identifies the basic patterns, then extracts their shape features and thins all of them.
Based on Knowledge for basic pattern, perfect skeletons can be obtained. Other region are thinned
by an existing Thinning Algorithm. As experiment result, showing that this new technique

generates better skeletons than other well-known algoorithms.
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Table 1. Codes generated from character &’

o | aetis | oamE | oBE | o | guds | A | 2w
(M (S) (ey) (i) (sy) (ey)
1 17 16 23 19 35 26 32
2 18 16 24 20 36 26 34
3 19 16 24 21 37 28 34
4 20 19 24 22 38 29 34
5 21 20 24 23 33 30 34
6 22 20 24 24 40 30 34
7 23 20 24 25 a1 30 34
8 24 20 24 26 42 30 34
9 25 20 24 27 43 30 34
10 26 20 24 28 43 44 51
A 27 20 24 29 44 30 34
12 28 20 24 30 45 39 51
13 28 38 44 31 46 13 51
14 29 20 24 32 47 13 51
15 29 37 45 33 48 14 41
16 30 20 45 34 48 a4 50
17 31 21 44 35 49 16 24
18 32 22 36 36 50 18 19
|
FD[k, 1} = Sein ~ S
veny FDlk, 2] = €4, - € = (3
EEHH S
714 Sk, ekt KA Adeolal glox Azt
§§§§ A3 2™ g 9% Holgr 0] , Sk+n, ek+n+
A

29 1A e
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Table 2. Forward/Backward Derivative of Character "x”

AAHG Heviste Faitists HoAHs ks FEHElg

() (forward Derivative) (Backward Derivative) (i) (forward Derivative) (Backward Derivative)

17 Fd(k,1]=0 Fd[k,2]=0 Bd[k,1]=emp Bd[k2]=emp 35 Fd[k,1)=0 Fd[k,2]= Bdlk,} ]=emp Bd[k2]=emp

18 Fd{k,1]=0 Fd[k,2]=0 Bdik,1]=0 Bd[k,2]=1 36 Fd(k1]=2 Fd{k.2]= Bd{k,1]=0 Bd[k2]=-2

19 Fd{k,1]=3 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0 37 Fd[k1]=1 Fd[k.2]= Bd[k,1]=-2 Bd{k,2]=0

20 Fd{k,1]=1 Fd[k,2]=0 Bdlk,1]=-3 Bd[k2]}=0 38 Fd(k,1]=1 Fd[k,2]=0 Bd[k,1]=-1 Bd[k,2]=0

21 Fd[k,1]==0 Fd[k,2]=0 Bd[k,1]=-1 Bd[k,2]=0 39 Fd[k,1]=0 Fd[k.2]=0 Bd[k,1]=-1 Bd[k,2]=0

22 Fd[k,1]=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0 40 Fd(k,1]=0 Fd(k.2]= Bd[k,1]=0 Bd[k,2]=0

23 Fd[k,1]=0 Fd[k,2]=0 Bd[k,1}=0 Bd[k.2]=0 41 Fd{k,1]=0 Fd[k,2]=0 Bd{k.1]=0 Bd[k,2]=0

24 Fd(k,1]=0 Fd[k,2]=0 Bd[k,1]==0 Bd[k,2]=0 42 Fdlk,1]=0 Fd{k.2]=0 Bd{k,1]1=0 Bd[k,2]=0

25 Fd[k,11=0 Fd(k,2]=0 Bd[k,1]=0 Bd[k,2]=0 43 Fd[k.,1]=0 Fd[k,22]= Bd[k,1]=0 Bd{k,2]=0

26 Fd[k,1]=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0 43 Fdlk,1]1=-5 Fd[(k,2]=0 Bd(k,! ]=emp Bd[k2]=emp

27 Fd[k,1]1=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0 44 Fd[k,1]=-17 Fd[k,2]=17 Bd{k,1]=0 Bd{k,2]=0

28 Fd{k,1]=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0 45 Fd[k,1]=-26 Fd[k,2]=0 Bdlk,11=5 Bd[k,2]=0

28 Fd{k,1]=1 Fd[k,2]=1 Bd(k,! J=emp Bd[k2]=emp a6 Fdlk,1]=0 Fd[k,2]=0 Bd(k,11=26 Bd[k,2]=0

29 Fd(k1]=0 Fd[k,2]=21 Bdik,1]=0 Bd[k,2]=0 4q7 Fd{k,1}=1 Fd[k,2]=-10 Bd[k,1]=0 Bd[k,2]=0

29 Fd[k,1]=1T7 Fd[k,2]=0 Bd[k,1]=1 Bd[k.2]=-1 48 Fdlk,1]=2 Fd[k,2]=-17 Bd{k,)]=-1 Bd[k,2]=10

30 Fdlk,1]=1 Fd[k2]=1 Bd[k,1]=17 Bd[k.2]=0 | 48 | Fdlki)=emp Fdlk2]=emp | Bd[k.1]=-31 Bd[k2]=1

31 Fd(k,1]=1 Fd[k.2]=8 Bd[k,1]=-1 Bd[k,2}=1 49 Fd(k,1]=2 Fd{k,_2]=-5 Bd[k,1]=-2 Bd[k,2]=17

32 Fd(k,1]=emp Fd[k2]=emp Bd[k,1]=-1 Bd{k,2]=8 50 Fd{k,1]=emp Fd[k2]=emp Bd[k,1]=-2 Bd{k,2]=5
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Table 3. Forward and Backward Derivative of Charactor "i”
Mptoteis HEistg LY Mot Hamisg Fas
(i) (forward Derivative) (Backward Derivative) (i) (forward Derivative) (Backward Derivative)
0 Fd(k,1]=-3 Fd[k.2]=2 Bd(k.) ]=emp Bd[k2]=emp 33 Fdk,1]=0 Fd[k2]= Bd[k,1]=-1 Bd[k,2]=0
1 Fd[k,11=-26 Fd[k,2]=0 Bd[k,1]=3 Bd[k2]=-2 34 Fd[k1]=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0
2 Fd(k,1]=0 Fd[k,22]=0 Bd[k,1]=26 Bd{k,2]=0 35 Fd[k,1}=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=1
3 Fd{k,1]=1 Fd[k.2]=0 Bd(k,1]=0 Bd{k.2]=0 36 Fd(k,1]1=0 Fd[k.2]=0 Bd{k,1]=0 Bd[k2]=
4 Fd(k1}=1 Fd[k,2]=-20 Bd{k,1]=-1 Bd[k,2]=0 37 Fd[k,1]=0 Fd[k,2]=-1 Bd[k,1]=0 Bd[k,2]=0
5 Fdfk,1]=2 Fd[k.2]=-6 Bd{k,1}=-1 Bd[k,2]=20 38 Fdlk,1]=0 Fd[k,2]=0 Bd{k,1]=0 Bd[k,2]=0
6 Fdfk,1]=0 Fd[k,2]=-1 Bd[k,1]=-27 Bd[k,2]=0 39 Fd[k,11=0 Fd|[k,2]=0 Bd[k.1]=0 Bd[k,2}=0
7 Fd[k,) J=emp Fd[k2]=emp Bd{k,1]=-2 Bd[k,2]=6 40 Fd[k,1 |=emp Fd[k2|=emp Bd[k,1]=0 Bd[k,2]=0
8 Fd(k,1]=0 Fd[k,2]=0 Bd[k.1]=0 Bd{k,2]=1 41 Fdlk.1]=0 Fd[k,2}=0 Bd[k,1]=0 Bd[k,2]=1
9 Fd(k,1]=0 Fd{k,2]=0 Bd[k,1]=0 Bd[k,2]= 42 Fd[k,1]=0 Fd[k,2]=0 Bd[k,1]==0 Bd[k,2]=0
10 Fd[k,1]=0 Fd[k,22]=0 Bd[k,1]=0 Bd[k,2]=0 43 Fd(k,1]=0 Fd[k,2]= Bd{k,1]=0 8d[k,2]=0
n Fdlk,1]=0 Fd[k,2]=0 Bd{k.,1]=0 Bd[k,2]=0 44 Fd{k,1}=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0
12 Fd{k,1]=0 Fd[k,2]="-1 Bd[k,1]=0 Bd[k,2]= 45 Fd[k,1}=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0
13 Fdlk,1]=0 Fd[k,2]=0 Bd[k,1]==0 Bd[k,2]=1 46 Fd{k,1]=0 Fd[k.2]=0 Bd[k,1}=0 Bd[k,2]=0
14 Fd(k,1]=-1 Fd[k,2]=0 Fd[k,1]=0 Fd[k,2]=0 47 Fd[k1]=0 Fd[k.2]= Bd{k,1]=0 Bd[k,2]1=0
15 Fd[k,1]=0 Fd[k,2]=0 Bd[k.1]=1 Bd[k,2]=0 48 Fd(k.1]=0 Fdlk,2]=0 Bd{k,1]=0 Bd[k,2]=0
16 Fd(k,1J=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k.2]= 49 Fdk,1]=0 Fd[k.2]=0 Bd[k,1]=0 Bd[k,2]=0
17 Fd(k,1]=0 Fd[k,2]=2 Bd{k,1]=99 Bd[k,2]=99 50 Fd[k,1]=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=0
18 Fd[k,1]=0 Fd[k,2]=-1 Bd[k,1]=0 Bd[k,2]= 51 Fdlk,11=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k.,2]=0
19 Fd(k,1]=2 Fd[k,2]=0 Bd{k,1]=0 Bd[k,2]=-2 52 Fdlk,1)=0 Fd{k,21=0 Bdlk,1]==0 Bd[k,2]=0
20 Fd[k,1]=0 Fd[k,2]=0 Bd[k,1]=0 Bd[k,2]=1 53 Fd[k,1]=-4 Fd[k2]=2 Bd[k,1]=emp Bd[k2]=emp
21 Fd{k,1]=1 Fd[k,2]=0 Bd(k,1]=-2 Bd[k,2]=0 54 Fd[k,1]=0 Fd[k,2]|=26 Bd[k,1]=0 Bd[k,2]=
22 Fd[k,11=0 Fd[k,2]=0 Bd{k.1]=0 Bd[k,2]=0 55 Fd{k,1]=-10 Fd[k2]=16 Bd[k,11=0 Bd{k.2]=0
23 Fd(k,1]=0 Fd[k,2]=0 Bd[k,1 ]=emp Bd[k2]=emp 56 Fd[k,1]=-19 Fd[k,2]=1 Bd[k,1]=4 Bd[k.2]=-2
24 Fd[k,1}=1 Fd[k2]=0 Bd{k,1]=-1 Bd[k,2]=0 57 | Fd[k.1)=0 Fd[kz2]=41 Bd[k.] ]=emp Bd[k2]=emp
25 Fd(k,1]=0 Fd[k,2]=-1 Bd[k.,1]=0 Bd[k,2]=0 58 Fdlk1]1=-13 Fd[k.2]= Bdlk,1]=19 Bd[k,2]="-1
26 Fd(k,1]=2 Fd[k,2]=0 Bd[k,1]=0 Bd{k,22]=0 59 Fd(k1]=1 Fd[k.2]= Bd[k,1]=13 Bd[k,2]=0
27 Fd[k,1]=0 Fd[k,2]=0 Bd[k,1]=-1 Bd[k.2]=0 60 Fdlk11=1 Fd[k2]=-25 Bd[k,1]=-1 Bd[k,2]=0
28 Fd[k,1]=-1 Fd[k,2]=0 Bd[k,1]=0 Bd|k,2]=1 61 Fd[k,1]=1 Fd[k,2]=- Bd[k,1]=1 Bd[k2]=25
29 Fdlk,1]=1 Fd[k,2]=0 Bd[k,1]=-2 Bd[k,2]=0 62 Fdlk,1 J=emp Fd[k2]=emp Bd{k,1]=37 Bd[k,2]=1
30 Fd(k,1]=0 Fd[k.2]=0 Bd[k,1]=0 Bd[k,2]=0 63 Fdlk,1]=2 Fd[k2]=-3 Bd[k,1]=-1 Bd[k,2]=9
3 Fd(k,1]=0 Fd[k,2]="-1 Bd[k,1]=1 Bd[k,22]=0 64 Fd[k,1]=emp Fd[k2]=emp Bd[k,1]=2 Bd[k,2]=3
32 Fd(k,11=0 Fd[k,2]=0 8d(k,1]=-1 Bd[k,2]=0
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