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A Study on the Analysis of Geo-Accuracy with KOMPSAT-1 EOC Pass Imagery

Doo-Chun Seo and Hyo-Suk Lim

Satellite Operation & Application Center, Korea Aerospace Research Institute

Abstract : This study investigated the method for obtaining 3-dimensional terrain information on
inaccessable areas by evaluating geometric accuracy of the EOC pass image and scene image acquired
from the KOMPSAT-1 satellite. For this purpose, the following four experiments were conducted to
evaluate the accuracy of the KOMPSAT-1 EOC satellite data.

1) Calculation of ground coordinates by using ancillary data and image coordinates on Level 1R that
were processed by the pre-processing system of KOMPSAT-1. 2) Calculation of 3-dimensional ground
coordinates from the ground coordinates of stereo images calculated by using ancillary data, based on
space intersections. 3) Execution of bundle adjustment by using GCP (Ground Control Point) extracted in
a part of the stereo pass image (KOMPSAT-1 EOC, 1 scene size); and then, evaluation of the ground
coordinates from the calculated exterior orientation. 4) Evaluation of accuracy by applying the exterior
orientation calculated from 3) To the whole pass image.

Key Words : KOMPSAT-1 EOC, Geometric Accuracy, Pass Image, Bundle Adjustment.
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Table 1. Used image data.
Left Image Right Image

Pass No. 10327 15291

Date of Acq. 2001.11.27 2002. 11. 1

Tilt Angle -15.29 deg 21.00 deg

Start time 02:05:39.509 01:46:41.509

End time 02:07:34.508 01:48:36.508
Tmage size(pixel)| 117,708 x 2592 | 117,707 x 2592

+E IH3sle Bursa-Wolf Ed4)S
(H7AA 5, 1999).
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Fig. 1. Orbit ground track.
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Fig. 2. Total number of ground coordinates each distance (unit; X axis, km, Y axis, GCP No.).
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Fig. 3. Coordinate transformations.
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Table 2. SGPI results and accuracy in WGS 84.

(unit: km)
RMSE A | o015 2326 44-46 88-90 107-109 | 113-119 | 120-128 | 130-140

X 028 0.27 0.30 0.32 0.34 0.32 0.34 0.36

10327 Y 0.10 0.13 0.09 0.09 0.04 0.06 008 0.09

z 0.05 0.02 0.02 0.07 0.07 0.07 0.11 0.13

XYZ 0.30 030 031 0.34 035 033 0.37 0.39

X 1.02 1.07 1.04 107 1.04 1.06 1.06 1.07

15291 Y 0.74 0.75 0.74 0.75 073 0.73 0.74 0.74

Z 179 175 17 173 175 173 17 172

XYZ 219 2.18 2.18 217 2.16 2.16 2.14 2.16
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Table 3. SPI resuits and accuracy in WGS 84. .
(unit: km)
AT 712 0-15 23-26 44-46 88-90 107-109 113-119 120-128 130-140
X 0.19 0.19 0.18 0.16 0.16 0.17 0.16 0.15
Y 0.21 0.20 0.19 0.17 0.16 0.15 0.15 0.14
RMSE
Z 1.12 112 1.10 1.09 1.07 1.08 1.07 1.06
XYZ 1.16 1.15 113 111 1.09 110 1.09 1.08
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Fig. 4. Distribution of GCP for bundle adjustment (white; GCP, grey; CHK).

Table 4. Bundle adjustment results and computed satellite position and attitude

Pass # 10327

Pass # 15291

AR (T m)

AX =-2.465380712 - 1.082824525¢
AY =-62.956597565 + 4.338834780¢
AZ =-31.726570634 + 1.327460729¢

AX =-3.561696663 + 5.490253020¢
AY= 0.255851368 + 0.176709483¢
AZ = 1.702988963 + 4.420374104¢

Aw=-0.000440489551
244 (9]0 rad) Ag= 0.006108536779
Ax= 0.021629899720

Aw=-0.000063370039
Ag=-0.002334826600
Ak=-0.002271173680
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Table 5. Accuracy of Pass image using bundle adjustment resulted.

(unit: m)
= A 0-15 23-26 44-46 88-90 107-109 113—11ﬂ 120-128 | 130-140
T x 4.03 6.01 3941 48.51 4778 59.11 64.23 59.23
RMSE Y 4.25 832 11.08 1333 1491 15.07 18.72 25.59
z 397 2179 71.45 100.26 110.32 123.94 130.76 142.69
XYZ 7.08 24.09 87.60 11217 121.14 138.14 146.88 156.60
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Fig. 5. Bundle adjustment results and diagram of error.
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Table 6. Accuracy of Pass image using adjusted ancillary modeling and bundle adjustment resulted.

(unit: m)

P A9 | o0-15 23-26 44-46 88-90 107-109 | 113-119 | 120-128 | 130-140
X 403 430 12.75 14.55 1227 5.99 12.98 11.87
RMSE 424 7.76 364 372 7.18 3.64 951 10.18
L, Z 3.97 21.39 36.91 72.93 93.79 103.09 115.66 121.12
XYZ 7.07 23.16 39.22 7446 94.86 10333 116.77 122.13
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