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A Study on the Generation of Simulated High-Resolution Satellite Images

Young-Bo Yun*, Woo-Sug Cho**, Jong-Hyun Park* and Jong-Hun Lee*
ETRI*, Department of Civil Engineering, Inha University**

Abstract : Ever since high resolution satellites were launched, high-resolution satellite images have
been utilized in many areas. This paper proposed methods of generating simulated satellite image using
DEM(Digital Elevation Model) and digital image such as aerial photograph. There are two methods
proposed in the paper: one is Direct-Indirect method and the other Indirect-Indirect , method. It is assumed
that satellite attitude is not changing and perspective center is moving in the direction of flight while image
is captured. The proposed methods were implemented with aerial photograph, DEM data, arbitrary orbit
parameters and attitude parameters of high resolution satellite image under generation. Furthermore, for
the stereo viewing, different orientation parameters and perspective center were tested for generating
simulated satellite image. In addition, the quality and accuracy of the simulated satellite image generated
by the proposed methods were analyzed.

Key Words : Simulated Satellite Image, Differential Rectification, High Resolution, Direct Method,
Indirect Method.
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Fig. 2. Collinearity Eqn. -Pushbroom Sateliite.
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Fig. 3. DID Method.
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Fig. 6. Indirect-indirect Method.
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Fig. 5. DID Method Work Flow.
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Fig. 9. Left Aenial Photo Image
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Fig. 10. Right Aerial Photo Image
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Fig. 11. DEM Data.

Table 1. GCP Coordinate.

AA4HE

B Xm ] Ym | Zm)

1 W6663245 | 512594957 | 247708
2 286674597 | 512127382 | 184,884
3 285993575 | 512229.810 183.300
4| 26530922 | 512133676 186471
5 286479451 | 512464318 182,873
6 286248437 | 511922.153 185.406
7 | 286344004 | 512462109 182062
8 286193170 | 512033.557 180.869
9 2R916.185 | 512334.860 197911

<

286866.810 512274978 208.217

Fig. 12. GCP Position,

TAAG YY) AR TR AT 10 #A
1 IntergraphAt2] Imagestation SSK
Prog olgste] A4t '}‘t’q 7%]"}01] /‘}-9“?* A7)

Table 2. Exterior Orientation Parameters of Aerial Photo Image.

ERE Q8% 94

X(m) | 286522.934 stasao.sm
Yoy | S12113.416 512465.159

Z(m) 953.670 956.435

w(rad) | 0.02991494338 —~0.005044001538

@(rad) -0 01811651764
K(rad) 364674866

001356120829
1927314733

Table 3. Attitude Parameters and Orbital Information.

v 2 681km
2378 10m
(rad) 0.0
(rad) 0.0
(rad) 0.0
X(m) 286468.00
Y(m) 512072.00
Z(m) 685000.00
T A S (m) | 0.82
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Fig. 13. DID Method Image.
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Table 4. Image Coordinates and Ground Coordinates of GCPs.

A Hgle 94 20349 9%
Xpixel) | Y(pixel) | X(pixel) | Y(pixel)
GCP_01 (57.2323 |3273214 |582474 |410.3780
GCP_02 [57540 3649376 (57434 (4426163
GCP_03 | 80388  |489.8326 |7.6986 | 554.0673
GCP_04 | 1267977 |479.5211 | 1267493 | 5445162
GCP_05 | 2172119 |453.3736 |217.5804 |521.6008

A%71EH

X(m) Y(m) Z(m)

% W0 R ¢zt 20° Wsle] Fee FUF ol GCP_01 |286674.57092 {512127.39399 | 184.77774
ZAA A YA GAS o]t YA A GCP_02 | 286642.33945 |512170.90401 | 184.84625
7 hsse o & 9 GCP_03 | 286776.85363 | 512130.17181 | 187.19428
GCP_04 | 286767.55215 | 51222696917 | 187.73188

) XAZEEE o|88 MAAA HYE GCP_05 | 286745.48766 | 512300.14653 | 189.07568

=4

o

2 ARG B3 BeEst Sk

AR RAAYG Yl e HHEE XYY
FoRE 1 B4 olstd g RAAD gt
of W FFEE T FA WA Uk ol
@ zgel U 25k DEMHCIEE AEoE A
e zgkel el oha PRI gol 59
Aoz BgEn)

A WEE gl A YS e Sdz
QA ¢zhell 20° AFARH s YAMETL e gA
DID¥H % IDWHE ol &3t Zhzt A|Fetaia,
A7V 83 F7HH W 8] (Space  Intersection) &
Fate] AE BN GLY FFEE AAE
Ak AMEE AR7IEARS AR = Fig 173 23
AN ERHe] AR E Table 4.9 2},

F 7+ 3} (Space Intersection) & 3322
Table 5. Space Intersection Result(DID).
o} Table 5, Table 63} Fig. 189 235 29ttt 4
Foff et £4& F3iA DD W= ID ol DID *3# (DEM)
WY RGeS vwsy XF Ygose g e o Z)
. GCP_01 | 2866740668 |512127.9052 |187.0335
= uhy o] £9)rx)uk XHE}: T —
L_DID Wl IRAW YE PR 23kl o GCP_02 | 286643.3355 | 512170.5118 | 189.5161
g glolMe ID Wyl o £A4 uehis GCP_03 | 286776.1027 | 512129.6520 | 190.0208
AL @ 2 99ir} Ea A RMSE 9A) DIDH GCP_04 | 286767.6786 | 512227.1465 | 188.8847
WHTHID We] f e g Mol I Whgo GCP_05 | 2867463167 |512301.4464 |189.3187
RMSE 0792721 0.775659 301141
GCP_01 Table 6. Space Intersection Result(lID).
A
A [ID#H (DEM)
r
GCP_02 X(m) Y(m) Z(m)
GCP_01 |286673.2335 |512127.4452 | 1874047
GCAP—°5 GCP_02 | 2866429593 |512171.0442 | 187.9782
Gep 03 GCAP—O“ GCP_03 | 2867759679 |512129.5160 | 187.8448
A GCP_04 | 286766.8473 | 512226.8158 | 1884431
GCP_05 | 2867455572 | 512300.5519 | 188.2026
Fig. 17. Position of GCPs. RMSE |0.929919 0.400047 2.14487
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Fig. 18. Space Intersection Results.
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