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Automatic Geographical Entity Recognition and
Modeling for Land Registered Map
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ABSTRACT : In this paper, we present a vectorization algorithm for finding a vector
Image from a raster image of the land registered map which 1s used as the base map for
various applications, and an automatic region creation algorithm for generating every re-
gion automatically from the vector image. We describe an ARM(automatic geographical
entity recognition and modeling software) which carries out the recognition and process-

ing of geographical entities automatically using those algorithms.
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o] oA it HMoz o]F)A vector
T 7] HAM e B (AL EA) B
A (character separation operation)& 4
Pafob ok T2 ¥l AYIME EAE 3
e 208 U5 J99 Hd dislo
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Character— Separation— Algorithm
Input : binary image im[image-size];
Output : binary character image buffimage—size]

binary line ‘image buf2[image—size]

1) unsigned char p[9]; /* 3 X 3 mask window */
2) memepy(buf2,im,image—size);

3) for i=0 to image—size do

4) if(im[i] == BLACK)

5)  MakeWindow(im,p,i}; /* im[i]d9 3 x 3 window® THET} */

@

) if(p[2]+p[3]+p[4]==0) /* upper bound is white */

7) if (IsCharacter(im[i],&x1,&y1,&x2,&y2))

8) Deletelmage(im,x1,y1,x2,y2);

9) ImageCopy(buf,buf2,x1,y1,x2,52); /* copy from buf2 to buf *
10) Deletelmage(buf2,x1,y1,x2,y2);

End of Character— Separation— Algorithm
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o] &3t ZAAAE wW A Hax 9 Al
AYE 7 F, o] A E 47 4 =2
718 XEE q7kA] AEAERE 24 4 2
e} EA FE WP Frolnt (x],
yDE& A AR A g Ho
o, (x2, y2)& 28% sue ¥& Jehd
ot Ao 2 AR e] FAe] giEo
2 HA o AHAE 2 BAtE A Hol
g 4 glodAez BN A Yict. Expvt
AT AAA de BsE T £ das
F A AA=RA g Fof HEls 2
A} error correction / detection TEA)A
A M AARDC Fig. 2+ &2 #8 ¢ngs
£ o8 & EodF2 ot Fig. 29 (a)
= 24N 9o U 94E€ dYehiz
()t (c)& o] AL B} FHoz %7}
e 94E YeEd.

oft

=

l

—199—



(a) original 1mage

(b) character image

(¢) hne mmage

Fig. 2 Example of character separation algorithm

8l E{3} (Vectorization)
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¢

"> type of EDGE |

POINT Pl /* start point */

“POINT P2 /* end point */ |
"EDGE  FR /* forward right edge */ ‘
EDGE  FL /* forward left edge */
‘EDGE BR /* backward right edge */ |
EDGE  BL /* backward left edge */ |
‘REG[ON R /* forward right region */
REGION L /* forward left region */
int visit  /* number of visit */

lint length /* number of length */

I |

Fig. 5 Data type of EDGE

HEl s L

oh33t 2ok

2] Z (vectorization algorithm)

[e]

T

Vectorization— Algorithm

‘Input : binary line image ; |
node points,
Output EDGE[ edge—number ],

‘ f
| |
1) i =0; 1

2) Find an unvisited edge,
3) Enqueue( ),
4) while( IsNotEmptyQueue( )) |

5) EDGE/ i] = Dequeue( ) ,

6) num—edge= Find—EndPoini—Of—Edge( ) ;|
!‘7 ) ++ |
'8) for(k=0; k<num—edge;k++) |
‘ Enqueue( ) |
!‘ 9) go to 2) if there are unvisited edges Ny
'10) Delete— Notse—Edge(') \

11) Link— Adjacent—Edge( ) |

‘Eno’ of Vector/zatlorhA/gor/thm
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Z &3}, o]e]3t BB error correction
/ detection Z2A2dA userd] 7| display
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dlolel Jgo dgre Fe tildtd) Fig. 5
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metric %2¢l DDEL(Doubly Directed
Edge List)¥ e & vebdth. DDELS e =
Fig. 69 Yeht o
Fig. 7& Fig. 2 (¢)9] 973l HE3 ¢
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3l A& ¥E GAolr).
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Fig. 6 DDEL(doubly directed edge list)
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File Raster Vactor PreProcess Veetorizs UnliNes

Help I

\

(a) thinned line image

g

File Raster Vector PreProcess Vectsrize LUrlies

|

(b) vector image

Fig. 7 Example of vectorization algorithm
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o W7 edge segmento] 1% % X & w3
t}. DDELFZ3} A o213 errore g4 2
A7) W&o userd|A warning& FoiA
wE] A B 7| (vector editor) & o] &3l
A AT F ook #E 34 #i7lE zoom

.,..

=S
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in, zoom out, create, delete, drag, reshape,

transform ¢ todt 71%& AlFsia 9l

o},

RS Rlof MY
( Automatic region creation)

AREAA UEhE TR

g MR

[¢]

CIEN I

A A, agln Aoz o]FoF 29 (region)
& E 4 9t} A9 (region) S T & 74
edge5& AEH oz Foprl AR,
L ASE T &4 HHE 7L

b Aol (spatial query)

Al
= [4)
do pae BRMoR FHE 4 LS §

gith. 2% (region)?l dlolet FEE T
Fig. 87} 2t}

- |
\ » itype of REGION

| EDGE *edge—Llist /* polygon */

| String *address

\ String *owner |
| String *land—price ‘

\ String *usage
Fig. 8 REGION®| Xjg2 =

A% A9 A (Automatic region cre-

ation) ¢1gl&S of23

Automatic— Region— Creation

Algorithm
Input . EDGE[ edge—number],
Output . REGION] region—number |,

1) initialize ’edge[i].visit=0,
2) for i=0 to edge—number do ’
3) if( edge[ ] visit==0) ‘

4) March( Clockwise), \
5) else if{ edge[1].visit==1)
6) March( CounterClockwise )},

End of Automatic—Region—Creat-
~lon Algorithm ‘
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