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KOMPSAT-2 Direct Sensor Modeling and Geometric Accuracy Analysis
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Abstract

The horizontal geo—location accuracy of KOMPSAT-2, without GCPs (Ground Control Points) is 80 meters
CEQ for monoscopic image of up to 26 degrees off—nadir angle, after processing including POD (Precise Orbit
Determination), PAD(Precise Attitude Determination) and AOCS (Attitude and Orbit Control Subsystem) sensor
calibration. In case of multiple stereo images, without GCPs, the vertical geometric accuracy is less than 22.4
meters LE 90 and the horizontal geometric accuracy is less than 254 meters.

There are two types of sensor model for KOMPSAT-2, direct sensor model and Rational Function Model
(RFM). In general, a sensor model relates object coordinates to image coordinates

The major objective of this investigation is to check and verify the geometrical performance when initial
KOMPSAT-2 images are employed and briefly introduce the sensor model of KOMPSAT-2.
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2.1 Direct Sensor Model
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a7 1. KOMPSAT-2 Direct Sensor Modeling
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orit - from Orbit Coordinate System to ECEF
MOt ) ) )
Los © from LOS Coordinate System to Orbit Coordinate System
Body ! from Body Coordinate System to LOS Coordinate System
Bod
MA‘iy: from EOS cube #1 & #2 Coordinate System to Body Coordinate System
AL
MEosi from EOS Coordinate System to EOS cube #1 & #2 Coordinate System
[X,y,Z]T . Scan line coordinate
T
[XssYs’Zs] : Satellite position

X,Y, Z]T: 3~D Ground coordinate

k: scale factor
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E 102344894 23 74 (unit:m)

No | Orbit # Date Roll KGRS RMSE RMSE RMSE CE%0
tilting X Y XY
1 2962 2007-02-16 | 25.327 1077-1275 | 35.62 15.61 38.89 59.02
2 2991 2007-02-18 | 3.321 1092-1275 | 17.19 18.78 25.46 38.63
3 3035 2007-02-21 | 20.284 1076-1258 | 24.05 14.81 28.24 42.86
4 3035 2007-02-21 | 20.285 1077-1264 | 19.54 18.36 26.81 40.68
B 3035 2007-02-21 | 20.285 1077-1268 | 3.54 14.77 15.19 23.05
6 3035 2007-02-21 | 20.285 1077-1275 | 22.28 15.13 26.93 40.87
7 3064 2007-02-23 | ~16.598 1076-1258 | 43.05 5.05 43.34 65.78
8 3064 2007-02-23 | -16.598 1076-1264 3607~ |12.82 38.28 58.09
9 3064 2007-02-23 | —16.599 1076-1267 | 24.87 9.99 26.80 40.67
10 | 3064 2007-02-23 | —16.599 1076-1269 | 20.89 12.25 24.22 36.75
11 3064 2007-02-23 | -16.600 1076-1275 | 32.34 9.45 33.70 51.13
12 13108 2007-02-26 | 14.902 1076-1258 | 1649 23.98 29.10 44.17
13 | 3108 2007-02-26 | 14.902 1077-1264 | 6.15 25.76 26.49 40.19

14 3108 2007-02-26 | 14.902 1077-1268 | 11.70 25.77 28.30 42.94
15 3108 2007-02-26 | 14.902 1077-1269 | 16.07 28.40 | 32.63 49,51
16 3108 2007-02-26 | 14.902 1077-1275 | 10.08 19.88 22.28 33.82
17 3137 2007-02-28 | —21.302 1076-1267 | 6.86 15.74 17.17 26.05
18 3137 2007-02-28 | —21.303 1076-1269 | 9.13 14.33 16.99 25.78
19 3137 2007-02-28 | —21.303 1076-1275 | 21.19 18.31 28.01 42.50
20 3137 2007-02-28 | —21.301 1077-1258 | 23.04 16.55 28.37 43.05
21 3137 2007-02-28 | —21.302 1077-1264 | 19.52 19.48 27.58 41.85
22 3254 2007-03-08 | —-0.130 1076-1258 | 28.76 22.26 36.37 55.19
23 3254 2007-03-08 | -0.132 1076-1264 | 1948 28.11 34.20 51.90
24 3254 2007-03-08 | -0.133 1076-1267 | 14.34 30.01 33.26 50.47
25 3254 20070308 | 3.418 1076-1269 | 18.44 31.70 36.68 55.66
26 3254 2007-03-08 | 3418 1076-1275 | 14.46 29.02 32.42 49.20
27 3327 2007-03-08 | —2.381 1076-1258 | 18.32 34.47 39.04 59.24
28 3327 2007-03-08 | —2.381 1076-1264 | 20.97 32.27 38.49 58.41
29 3327 2007-03-08 | —2.381 1076-1267 | 15.52 31.88 35.46 53.81
30 3327 2007-03-08 | ~-2.382 1076-1269 | 18.20 31.47 36.35 55.16
31 3327 2007-03-08 | —2.382 1076-1275 | 14.30 32.27 35.30 53.56

Average 19.81 19.09 29.14 44 .22
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