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Designation for Change Detection of Building Objects in
Urban Area in High-Resolution Satellite Image
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Abstract : The automatic analysis of high-resolution satellite image is important in cartography,
surveillance, exploiting resources etc. However, the automatic analysis of high resolution satellite image in
the urban area has lots of difficulty including a shadow, the difference of illumination with time, the
complexity of image so that the present techniques are seemed to be impossible to resolve. This paper
proposes a new way of change detection of building objects in urban area, in which the objects in digital
vector map are designated and superimposed on the the high-resolution satellite image. The proposed way
makes the buildings on the vector map parameterize, and searches them in the preprocessed high-
resolution satellite image by using generalized Hough transform. The designated building objects are
overlaid on the satellite image and the result can help to search the changes in building objects rapidly.

Key Words : Urban Area, Change Detection of Building Objects, Generalized Hough Transform,
Digital Map.
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Fig. 1. Overall scheme of suceessive change detection.
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Fig. 2. Preprocessing of satellite image.

A A4 %k% ol A= it AT
Xﬂﬂﬁ}“ FRA Bl Ao
w3 Al 7]. k\o]
s = A AR F52 4
A7 AEE 2estd AA st FHoopdinh
=M Agte WA AP Fig 29 2k

(1) LRtstet &5 HA

EAAGY fgdgidel 23E F AAe &
S AE I3 JYA REolh B E=RAHE
AZ<) Qoo F BY PROIHE Tabke 14 ol
stel PAtale Sastel WEH AE 99 2
S A ¢, 2000). Table 1) 87] A=
A5 Ad aet geA)y) qid 29 urog:d
ANE T3 ookl 7AY A dAle] wyE
Z2RE 2o Aidel HE AuE uad,
T Table 19] A3k Athdel %= 2719 )9

-
>
ot
i
iy
F
F}E o Yo g ne

R

Table 1. Knowledge for quantization.

o] ] Y 7 A
0 J-hA 949
1 YA FHY 9y
2 J-AY AAA, 229 FH 99
3 w29 AA, dde AA
4 @ dge F4H 99
5 S A9y F4H 949
6 T2 WY 4 49, vAtE B4
7 HALE EAY SHEY

o

nE &g AAEE ity dEdl AE9
AT FH2 AE A2 AAME F
Ave deFad gae 98 45 7o,
HALZ AFold dAGAS el Bl whet
EHel] WMAtEE W] ARrt dEAY Jdaht
2o WA 992 geest ¥ el 2k
£ Hg Fo] A olad 542 2k mt
Hate A9 545 28 g W, Tabe 1= ©I
&3t 29t £E2 HE5 A8 PR 5YE
ez Hadd & g .
Table 1914 %Atsh= GddlA 7H8 vhe 3kt

M
ok
rir

nﬁ

7P OFE & AelE S gHAR el
o A4S 0 84 255 e e Hew ub
g de W, A998 29 E B4 T
I oiFE T s

2 A3 39 B2 gels

448 7 = maw FAsH7h gk Table 1
S BH & § YRl 394 o] AdEd o
#FH AE 9= 7 & Ak

=
< AAs] AshA 2009 H(lm A= A
S 200m?) °ldE TAR 99 27 BEE A}
g3t AAHAT Ag AEdAHe] KONOSY
Al Table 12 o143 %23l A3= Fig 3(a) 9}
Zow, 8] Ak 3 049 AE FH J9E 3

-322-



Designation for Change Detection of Building Objects in Urtban Area in High-Resolufion Satellite Image

o S
ol
kS
Mo
2
N

ol Ak
FE Fo
Al 2EY
o] Al4tgs Foleu 7]odth 3 WaEAE gHE SN HAHIF
ol dAge dNstE Hough BB A8 gasid FAAEE DXFY F402 Hel 9]
shed glol gz AdHE REES 74 o TIFE o]Lae BAGA AR Folojnt
3b7] Sig W 7H) AAML RS B0l ¥ gEg 5 wEle R wisld AHgs
st AT IR FAd FFES 0 FAAZS] A AALE g4 AA 9 HY
~360°74A 9 #E #7] "Wl R-HolE EAA ol R-glo]® 73 Ald] 228 wuss) 9o
B3] FUEHE ofelfol AUtk oA AL Ax G AXeel ABA Y= Wo T YA
Zoldd od #AA He THE At B3 molo} s}k Ed FAEY BA 9} 94
Fostth 4G ReA e AEE B2 Fol gaghe] WAL Lol stE® ALY 7
A i we) AR g HEo] 9l AWE Fo|2ay Hojof gy, WEW R-glo]Ee]
o IDE AE AANS C~360E BFE E - qjase dAHHD 2899 ¢ ¥ e 9
Aske AL e8ld BHAL T AT oz nusisd, B =RdAE AREE gd
oy ALY WHAXE Fig 49 22 0, AE)2 ¢oje] Moz gtk HrEzye AT
30°, 607, 907, 1207, 150° S WS FHY F A wz gol8Y B AAESY AANE Nevata ¥



Korean Journal of Remote Sensing, Vol.19, No.4, 2003

B8 Agsted 94943 2ol e 3L 7

100 | 100 100 | 100 100 A AAN WO T 7EE 5 R-Ho]EL BET.

100 | 100 100 | 100 100

0 0 0 0 0 4) LgtstEl Hough HES 0|38 ofd
-100 "100 "OO -100 -100 (]) oly FiE‘ HOUgh l:|:|9_|-
-100 | =100 | --00 | -100 | -100
0 Houg ‘ﬁL [i=3 710}4@" HdE TS
al

100 | 100 } 120 | 100 | 100 o}oq wo% tcﬂ A EE g Fuol
100 | 100 100 78 -32 T A% o] wpM4sz TEF oae o
100 | 92 -o -92 | -100 9]9] 3o WM E R-Ho|ES

32 | -78 | -100 | -100 | ~100 sH4 Hough W& o] §¥th Lsha Hough
-100 | -100 —lgf) -100 | -100 e o] &s}r] YMAE Hlme 7Fo] ¥
3 S Aol st} o] R o] Table 29 7+

100 | 100 | 100 | 32 |-100 26 RHo|T} Fig 5= 9ee] ao) e R
100 | 100 | 92 | -78 |-100

B A3 JSEEA 1Y9¢ dehigch

100 100 0 -100 | -100 oln] &7 9= BAY o 71E A (x, y)E A
100 | 78 | -92 1-100|-199 ey, AANAS Aol rg SHBT AAY
100 | $2 | -100]-100)-100 AAE 1 MO ALY 9T ANSL ALY
50° o @5 71ZA7AE Aol 3} e ke

-100 | -100 | O | 100 | 100 ERES 4k @F Aot £ de =9
-100 | -100 | 0 | 100 | 100 A4S W FAPEFE TEH SUS AL
-100 | -100 | 0 | 100 | 100 o] oy} PulolA LAY F SICER Table 1
-100 | -100 | © 100 | 100 dlxet ol shte] AP gl sl o A
-100 | -100 | 0 | 100 | 100 o i =0f,0)8el EASA Dtk R-EOIE 4
900 9 7R (o y)dA AL A (xy) Abeld

PAE A (1) ZoHKim et al, 2002), A4

o] Table 29} Z+& R-Hl 01——?: T3 Fo JAF

o] dutzlEl Hough W3 €428&E o] &3t &
Z

SR RRIMES R D .

-100 | -32 100 | 100 100
-100 | -78 92 100 100
-100 | -100 0 100 100
-100 | -100 | -92 78 100
-100 | -100 | -100 | -32 100
120°

100 100 100 100 100
-32 78 100 100 100
-100 { -92 0 92 100
-100 | =100 | -100 | -78 32
-100 | -100 | -100 [ -100 | -100
150°
Fig. 4. Nevatia filter mask. Fig. 5. Geometry for R-Table.

(xc, ye)

~324-



Designation for Change Detection of Building Objects in Urban Area in High-Resolution Satelliite Image

xe=x+r(D)cos[a(D)] {1

Ve=y+r(@)sin[a(P)]

(¥H3tel Hough W< ol &%

WA de )
Step L 71% 8 FA7] A% 20

S
. . = = ~
A emin Xmax Yomin: ymax)E‘ TET 008 %

713}gtet,
Step 2. TE AAXY A NA thEA L
2-1 O ALteiet
2-2 747} Pgrel utlsted R-g] o] B-of A
(rna)& Fot 7hsd TS A,
Xe =x+ r(D)cos[a(D)]
Ye=y +r(@)sin[a(P)]
2-3 AAE (xy) 9 ¥ FHE S

Table 2. Example of R-table.

Angle measured from figure Set of radiifr* ) where
boundary to reference point r=(r.a)
1 1 1
& L, Ty, » Ty,
2 2 2
¢2 | SIS PP N
n m m
D DA g

(a) Object on rastered digital map

4=
Alxe, yc)=A(xcy yc)+ 1
Step 3. FAF7H Ao HWFE FAHY A A

o= ze=th
(2) ojal
oY FAAZY 449 AE AAE o
w5tE Hough H3HS 913 R-Hlo| 22 A3 H
o} 0|9} FAlOl H49dE AAYE st o H,
6709 WS HAH3E POoZ FEHEH0 R-H
ol g9 w7t B FARLY AEo] 94 o

491 ol A9 2 AR Mg A 2

Fig 62 A48 W35 49 98 g42
Holg FAAES A} 944 NN A A
¢ Bt HAL UHAT REloRe FEse
HelA) ReERol, FAAEE dE Y% BEY
S ARN AB AN A0 §o F ot

o

o &
o oX
I
s

A2712] FHAX AAN AN Azlst

M e MY ©

2
r o
il
2
)
rg
Ho,
o
ol
oz
|o
U
1o
=)
oM
o
>
b
o
)

(b) Object on preprocessed satellite image

Fig. 6. Matching (a) and (b).
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