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Detecting and Restoring the Occlusion Area for Generating the True Orthoimage Using
IKONOS Image
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School of Civil, Urban & Geosystem Engineering, Seoul National University*
Civil Engineering, Hankyong National University**

Abstract : IKONOS images have the perspective geometry in CCD sensor line like aerial images
with central perspective geometry. So the occlusion by buildings, terrain or other objects exist in the
image. It is difficult to detect the occlusion with RPCs(rational polynomial coefficients) for ortho-
rectification of image. Therefore, in this study, we detected the occlusion areas in IKONOS images
using the nominal collection elevation/azimuth angle and restored the hidden areas using another stereo
images, from which the true ortho image could be produced. The algorithm’s validity was evaluated
using the geometric accuracy of the generated ortho image.
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Fig. 1. Flow chart of the orthorectification.
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Fig. 4. Building height distortion according to the nominal
elevation angle in the IKONOS image.
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LZ vf

j Elevation angle (1)

X

Fig. 6. Parallel projection for elevation angle and azimuth angle.

£, Fig. 5904 A" A, FY 7%= #Mo] opu
At £ WBAof| Z-buffer Aol st #E 7HAl
h, shAIEE, 213 Bok DS 735 HA GG oln] Mk
g Aol opd 214 C, E9F Z-buffer Aol A L3t 2t
FY AlEAl FRDE 7HAIA ek TbA, oA A
AHE DSMo.& 28 Bt w72 A2 BB, B C
% DD, DES Hjwsto] 713 2 3 A AHE
HA gHoE AT o qiew, HRE o Wk
(null)}& Fojsted 275 Hehd 4 Uik
74 59 W% AR The) Ao 7 5 qlolth
u = x sin(90 - @) -y cos(90 - ¢) 2
v=zc0s A+xc0s(90-@)sin A+ ysin(90-@)sin 1 (3)

o714, ¢t 9149 WEFZHAzimuth angle)
A 91439 1= ZHElevation angle)
u, v: £ FrAro] 2

%y 70 A84

u

1) A G|O|E
(1) DSM do|¥]
3 249 LIDAR HolElE o]83te Im AXE

712 & DSME st e, B7H ArcGIS 9.0 3D

Analyst 2E2] IDW(Inverse Distance Weight) 7|'H

< F g3yt
(2) IKONOS %44+
IKONOS 94& did 2199 ¢

panchromatic FA4°|H, 18 7H4e2 & &
k|

FHAEEUD, F F4 BT reverse modeZ FEEHQY

-135-



Korean Journal of Remote Sensing, Vol.22, No.2, 2006

Table 1. The specification of the IKONOS Daejeon right image.

Characteristics IKONOS (left)
Nominal collection azimuth(deg) 46.0332
Nominal collection elevation(deg) 66.50039
Sun angle azimuth(deg) 163.8771
Sun angle elevation(deg) 32.75480

Table 2. The specification of the IKONOS Daejeon left image.

Characteristics IKONOS (right)
Nominal collection azimuth(deg) 151.8080
Nominal collection elevation(deg) 69.55422
Sun angle azimuth(deg) 164.1390
Sun angle elevation(deg) 32.80824
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Fig. 9. Orthorectified image (left) after the geometric adjustment.

Fig. 10. Orﬂworechﬁed lmage {right) after the geometric adjustment.
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Fig. 11. Occlusion of the left image.
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Table 3. Geometric error of the DSM (m).

dX dy N
1 -0.907 -1.602 1.841
2 1.006 0.704 1.228
3 0.458 -1.282 1.362
4 0.119 0.714 0.724
‘ o 5 0.449 20.008 0.449
Figure 13. Restorated image from the occlusion. 7 0225 -0.295 1121
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Table 4. Accuracy of RPC model.

A% 34 225 oy

dX (m) dY (m) S (m) dX (m) dY (m S (m)

1 -23.69 745 24.83 17 8.40 857
2 -20.21 8.59 21.96 541 8.49 10.07
3 -22.03 797 2343 3.53 7.50 8.29
4 2395 851 2541 2.03 8.28 8.53
5 -24.83 10.38 26.92 527 10.60 11.84
6 -21.89 10.78 24.40 6.20 10.18 1192
7 -21.54 7.07 22.67 2.03 8.76 9.01
8 -21.89 8.45 2346 3.74 8.49 9.28
9 21.17 8.67 22.88 382 8.82 9.62
10 -20.59 10.00 22.89 5.60 8.13 9.87

-22.18+1.52 8794123 23.86+1.50 393+1.64 8.76 +0.94 9.61+129
Table 5. Accuracy of RPC and an affine model.
A= G4 SEE Gy

dX (m) dY (m) S (m) dX (m) dY (m) S (m)

1 -1.64 -1.80 244 -0.50 0.44 0.64
2 0.70 -0.17 0.72 2.07 024 2.09
3 0.07 -1.37 137 0.09 0.58 0.59
4 -1.17 -1.10 1.61 -1.01 128 1.63
5 -1.79 0.67 191 2.74 347 442
6 228 2.82 3.63 278 251 3.74
7 -5.79 0.78 5.84 2.13 -3.89 4.44
8 0.38 -1.07 1.13 -2.04 277 344
9 -132 0.36 137 1.32 051 1.42
10 -1.66 233 2.86 2.03 371 423

-145+183 0.14+1.56 229+152 1.46+1.70 0.18£2.52 2.67+1.56
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