Journal of the Korean Sodiety of Remote Sensing, Vol.17, No.1, 2001, pp.33~44

Pseudo Image Composition and Sensor Models Analysis of SPOT Satellite
Imagery for Inaccessible Area

Ki-In Bang* and Woc-Sug Cho™
ETRI*, Dept. of Civil Engineering, Inha University**

Abstract : The paper presents several satellite sensor models and satellite image decomposition
methods for inaccessible area where ground control points can hardly acquired in conventional ways, First,
10 different satellite sensor madels, which were extended from collinearity condition equations, were
developed and then the behavior of each sensor model was investigated. Secondly, satellite images were
decomposed and also pseudo images were generated. The satellite sensor model extended from collinearity
equations was represented by the six exterior orientation parameters in 1%, 2™ and 3 order function of
satellite image row. Among them, the rotational angle parameters such as @(omega) and @{phi} comrelated
highly with positional parameters could be assigned to constant values. For inaccessible area, satellite
images were decomposed, which means that two consecutive images were combined as one image. The
combined image consists of one satellite image with ground centrol points and the other without ground
cantrol points. In addition, a pseudo tmage which is an imaginary image, was prepared from one satellite
image with ground control points and the other without ground control points. In other words, the pseudo
image is an arbitrary image bridging two consecutive images. For the experiments, SPOT satellite images
exposed to the similar area in different pass were used. Conclusively, it was found that 10 different satellite
sensor models and 5 different decomposed methods delivered different levels of accuracy. Among them,
the satellite camera model with 1st order function of image row for positional orientation parameters and
rotational angle parameter of kappa, and constant rotational angle parameter omega and phi provided the
best 60m maximum error at check point with pseudo images arrangement.

Key Words | sateliite image, SPOT, pseudo image, sensor model, inaccessible area.
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Table 3. Error analysis of superior sensor models.
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HAAAD Row Casel | Case6 Case2 | Case3 | Cased | Case5

First-Zero First-Kappa
13 22693 133 124 15.7 16.7 156 13.6
14 20815 216 21.8 264 28.8 7.0 244
20 1772.1 15.8 16.7 19.5 19.7 184 205
19 1624.5 18.0 19.1 190 1.5 18.2 200
7 707.5 33.2 289 30.1 s 350 236
396.5 28.0 28.0 21.6 21.3 24.8 234
15 -171.1 296 299 297 270 316
10 4119 356 347 328 376 327
16 4172 337 339 346 326 34.5
21 -456.3 36.3 36,7 30.0 328 35.0
22 -9835 47.1 454 477 432 443
17 —-2098.6 57.6 58.1 58.6 56.8 59.1
13 21669 568 36.1 3649 518 59.1
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AT Case® FAHE Ho] 2 3Hm]
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
First-Zero 57.56 5892 3828 83.71 7259 3812
First-First 85.98 89.84 63.61 23898 101.33 84.01
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Third-Zero 814.19 1061.23 22296 49202 611.57 1049.17
Third-First-Omega 2224.66 5551.20 194,32 10625.02 1433.00 1720.02
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Fig. 14. Inaccesible area(left) 304276-0824
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