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Accuracy Analysis of the Orbit Modeling with Various
GCP Configurations and Unknown Parameter Sets
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Abstract : In this paper, we analyzed the accuracy of orbit modeling with various control point
configurations and adjustment unknown parameter sets. We used 152 GCP points acquired from GPS
surveying, which were distributed from Choon-chun to Nha-ju along 420km in distance. For orbit
modeling, seven adjustment parameter sets were chosen to include parameters for satellite position,
velocity and attitude angles at different degree of freedom. Firstly we determined the location of model
point in seven configurations. Secondly we estimated model parameters for each parameter set and for
each GCP configurations. Finally we applied the model to reference check points and analyzed its
accuracy. We were able to find the unknown parameter set that produce best orbit modeling
performance regardless of the configuration of model points.
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Table 1. Specification of the SPOT-3 image strips

D Left 2 EFY Right ~AE
Satellite SPOT3 SPOT3
Tilt Angle +19.8° 234°
D Acquisition Date

Choon-chun(Z=4) | 95/04/04/02:39:16 | 95/01/28/02:07:50
Yang-pyung(%FE) | 95/04/04/02:39:25 | 95/01/28/02:07:58
Cheon-ahn(2b) | 95/04/04/02:39:33 | 95/01/28/02:08:07
Dae-jeon(Th ) | 95/04/04/02:39:42 | 95/01/28/02:08:15
Jeon-ju(A ) 95/04/04/02:39:50 | 95/01/28/02:08:24
Kwang-ju(335%) | 95/04/04/02:39:59 | 95/01/28/02:08:32
Nha-ju(W) 95/04/04/02:40:07 | 95/01/28/02:08:40
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Fig. 1. Configuration of control points (a)Choon chun (b)Yang-pyung (c)Cheon-ahn (d)Dae-jeon (e)Jeon-ju

(HKwang-ju (g)Nha-ju.
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Fig. 2. Location of model points.
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Table 2. List of unknown parameters
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Fig. 3. Accuracy of orbit modeling for CASE-1.
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Fig. 4. Accuracy of orbit modeling for CASE-2.
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Fig. 5. Accuracy of orbit modeling for CASE-4.
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Table 3. Results of orbit modeling

Left Strip
T oal [ oa OA-3 OA4 OA-5 OA6 OA-7
CASE-l | 4661395 | 78376807 | 4195702 | 12159526 25009 20186 1.5691
CASE2 | 466.1394 2579865 | 9547639 | 15943109 4.8613 1.8329 14721
CASE3 | 2449526 | 3180875 | 239.0008 | 1079.6479 75897 20002 1.6037
CASE4 154231 12.2837 14.1216 176124 1.8580 1.8193 14237
CASE-S 6.9968 11.0802 10.7459 267605 1.2633 1.8675 1.5977
CASE-6 6.1997 63774 18.9458 374238 13980 19022 15871
CASE-T 3.8497 1.8231 20016 15722 13351 T 1.885 14818

Right Strip
OA-1 OA-2 0A33 OA4 OA-S OA6 OA-7
CASE-l | 2295.1267 13649 | 28302098 | 2.67E+08 | 206358 44305 15775
CASE2 | 3073980 | 3341577 | 169.0155 | 1850730 49560 27245 1.6245
CASE3 | 2163.1154 1041723 | 19748217 | 16370779 36070 4.1638 1.5829
CASE4 29.0634 18.8959 66.9424 20.5622 1.7674 30176 15770
CASE-S 10.7230 11.3495 84187 | 130333 1.8778 23917 16421
CASE6 254936 57.5568 292185 52180 2.8949 29326 15654
CASET | 53541 3.1235 3.0495 24647 3277 23803 | 24121
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