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(Separation of Character Strings and High Quality
Vectorization for Korean Cadastral Map)
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Abstract

We propose a new method which can solve the difficulty of separation the character strings from
the interconnected lines and the distortions of vectorization at the crossing points and the junction
points for the digitized maps at the same time. After the image is thinned, the crossing points and
the junction points are detected with their neighbors, which we call the uncertain areas. And then
the broken lines are connected each other, and the character strings are separated at the same time.
The proposed method is applied to Korean cadastral map. Usually, Korean cadastral map consists
of straight lines and character strings. The experimental results show that the method is effective
in separating the character strings and getting high quality vectorization for the Korean cadastral
map.
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Fig. 1. Conventional approach to separate character
strings and vectorization.
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Problems of conventional method.

(a) distortion at line crossings (b) distortion
at line junctions (c) samples of not
separated character strings
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Fig. 5. Approximation of the straight line from
curved line.
(a) procedure of approximating the straight
line (b) tree diagram of approximating the
straight line
AR 2AS A B8 oY g o)x3) ARge
ofgko g uko ozl AM a4 JHA He o]FA
v 28BS A oA dwe]|Z] 9sle] o
A Helk A dae|Sel] AR A4ddEE
= ok 2ok
A AAHE = Factor _1 X Factor _2 X Factor_3 x 7}1?
(&))
o 7}of| A,
Factor_i={2'os_i'ns(2;‘2’i%)—,i)‘ glsf"g—i( /2 , fori=1,2,3

o] AuaARAEE e Y MY Adasst A
2 drsolol & AURLUAE AHHA = o]

7 AR FA2el

(198)

El

2EA W8 B
HE ARl AHEE A4E Aess] A
Aleage] ol T A A% § 47hAle] a4t
AT AHQAHEN AR Qs a7 6%
2k wek o] QAAES) o) AR olaleldA Al
ug F Adesl Az He AEAEg A )
A9E ¥ Auase 4E Qae

N2

N

-

i

(© (d
3 6. AAAAAE At AHEE s
(@ A" 5 JAdeAe B3 A ()
Ang 1: Al QgAdst AapAds) 2419
EHES 93T Ao] o]FE= 4% (0) Ang_
2: 849 dAgAst AR 49 BAHE
£ A% Ao] ©o|F= A= (d) Ang 3: AR
A9 G4 BA9 AR e] o]F= 4=
Factors used in connection coefficient.
(a) Dist:Gap between the two lines (b)
Ang_1: Angle between extended from-line
and to-line (c) Ang 2:Angle between
extended to-line and from-line (d) Ang 3:
Angle between the two extended lines

Fig. 6.

A aaFe] dZo] duE, di} Axelre] F
&3 AARE 25 43=EdE & 5 ok A8
22 o] A dolgle AL AAEL EAE T
ke Adsas & 4 9o o] A2 Aesss Al
Ak EAHEElE AFFdeE sAEle Aol o,
e dead AAske Hold AR =R A3
122

oAt g Adese] 97 2 EAREEE B
Z7o] ARl BRG] adZdEe] Y AR
$ dAsh= FAAe] A =k EHA 999 W%
AZAAAL ofn] PR AN Ee] A FHE )
A #BolRl A AT AEEES AR A2 v
€ AF F AAES 9 dAs WS AR




19994

V.43 ¥ 1

S I K R 2 e B~ P I
300dpi, 2564122 2708 = 2H ol tisle] Ay
sled Bl

AYRHL 32MBo F7le] AAE e AEHE
PC 100MHzoA <38s}sicl.

Aol AMeE 2rixe] dA AeEE oS3 otk
ARE FA wE AsP] 93 JAAS
P, = 9%

BB o4yl A

- BEAEAe] A 2 E vRA

- 294 999 v - AR A
. AXARAS JAA 05

d. FAHEEE 2% 2R e AR A Al

- if A84e] ZHel > (AFA x 5): "AFA
Aais
- else : TATFA A8sr

WA, 2% 7eM= Algk wbe] J1E e &
Aoz AMR a¥ 29 A ZAHEE HEY 5
AeAE ¥EFT ek & 2™ T(a)(b)e 23
9 AN o] gl A AxdskE dgleH
a3 T(e)lAe At AAdEel dAR Fielx &
Aoz FAEeE S HejFEo)

a.

(a) (b) (©)
a8 7. 23 244 AANF FAAA A7, Ad= W
Heg M4l A A
(a) A & 24 Heist A3 (b)
7N e 1A HEst A3 (o) A
B3 AR F-Rolrg ExEele o
Results of the proposed method for the
problems.
(a) Result at the crossing points (b) Result
at the junction points (c) Result of the
sample that are separated correctly

Fig. 7.

¥, 33 82 Ak Wl = AHEo HE3)
of A Aok ¥ 8a)e T AH=9
300dpi, 256A122 2dE ¥JYE BHAF, a7

20 EFISEHGE

(199)

£36H S B2W 67

8(b)e 7I1& dhield mEA wEs 9 Eapield
gk W] MAE e AMSEA] tol B A
£ F3sla 9l ATE 1elu ¥ 8, (D= A
o WS ol gsle] 3 mEA wEst ¥ FAHE-
2le] AuE wvoFoh a¥ 89 ZAdox RFe
ule}l zhe] Ajk & AXE 3 F EAREElE &
oz sAsisick

=3 712 we Aok while) Aeldms 2 32
2 9 1227 259k 27k 2ol 7129
uhgo] o]Alsl Aol M FE] FRHEEIE AlEsle] &
L Aelgxrl dgghd wksle Ak A
o} we)sle] g FAlol s A]EEr) Bol
A AE ol gtk

=1]
=

3 !
5 3 -
\ ‘ 2y B o i
! ] S . \,w ) \’3. A . :'.i:- § £
L A o % S
‘ il ) o™ WA
, L
N » 26285 8 =i »|
’_,’ ,",,( 1 i
/ i
(c)

(d)
1 8.

i)

(300dpi, 256A1Z) (b) 71EHHe
Axst A (dx9 F719 7% §le] 3
& A3 © Aol % ezt A3
(d) Albel A3 #2 ¢2] A

Fig. 8. Experimental Results for the Korean
Cadastral Map.
(a) Original Map Image (Scan : 300dpi,

256-Gray) (b) Result of the conventional
approach (c) Vectorization result using the
proposed method (d) Character separation
result using the proposed method
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