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Investigation of Sensor Models for Precise Geolocation of GOES-9 Images

Dongseok Hur ' and Taejung Kim

Department of Geoinformatic Engineering, Inha University

Abstract : A numerical formula that presents relationship between a point of a satellite image and
its ground position is called a sensor model. For precise geolocation of satellite images, we need an
error-free sensor model. However, the sensor model based on GOES ephemeris data has some error, in
particular after Image Motion Compensation (IMC) mechanism has been turned off. To solve this
problem, we investigated three sensor models: collinearity model, direct linear transform (DLT) model
and orbit-based model. We applied matching between GOES images and global coastline database and
used successful results as control points. With control points we improved the initial image geolocation
accuracy using the three models. We compared results from three sensor models. As a result, we
showed that the orbit-based model is a suitable sensor model for precise geolocation of GOES-9
images.

Key Words : GOES-9, Sensor Model, Collinearity Equation, DLT, Orbit-Attitude Model.
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Table 2. BMUFA T8t QU 012610 78 ARFARL.

Scene 1 Scene 2 Scene
WL | TR | APIEd | AviEd | e E o
 (deg.) 1.566962 1.566282 1.543679 1.53823 1.551237 - 1.548379
@ (deg.) -2.001229 -1.995941 -2.012261 -2.01247 -2.013841 -2.014187
K (deg.) 0.007504 0.006261 0.019149 0.021996 0.030301 0.031256
Xs (km) -38302.856 -38466.906 -38100.429 -38168.769 -38074.141 -38172.541
Ys (km) 17600.869 17452.306 18011417 18047.023 18089.131 18149.430
Zs (km) 62.16 59.432 475.058 546.155 350.772 384.234
Table 3. HZ-KIN 218t 22 0IR6IH &t ASEARA
Sce: Scene 2 Scene
AHAGE T T e ST 3@@7]@5
roll (rad.) 0.000098 0.000609 0.000294 0.000454 0.000137 0.000795
pitch (rad.) 0.005078 0.007295 -0.004364 -0.006336 -0.005682 -0.00699
yaw (rad.) 0.004056 0.00248 -0.005457 -0.007566 0.012509 0.011053
Xs (km) -38289.565 -38417.028 -38109.643 -38200.056 -38088.669 -38212.545
Ys (km) 17626.275 17587.538 17989.071 18108.533 18056.160 18167.271
Zs (km) 60.102 126.501 476.893 396.661 351.676 450477
Table 4. JHAJIZEE 01860 HLE XL (&+9): pixels in RMSE)
R THGAA 7N DLT 713t ] AL 7
g ox [ AAadex | medex | A ex | muded | AR
Scene 1
104 /4074 ) 48 Al 0.106848 12.376317 1.095445 1.012423
207 /304 1.000000 1.224745 1.101158 2091118 1.140175 1.378405
304 /203 1.154701 1.118034 1.303809 0.998657 1.329160 1.204159
404 /103 1.214496 0.774597 1.213041 0.985293 1.341641 1.000000
504/ 03 1.140175 - 1.14864 - 1.264911 -
Scene 2
1074 /404 1.140175 1.204159 0.304201 6.225402 1.140175 1.274755
2073 /304 1.118034 1.238278 1.380011 1.509144 1.095445 1.870829
304 /204 1.224745 1.140175 1.309056 1.045741 1.140175 1.118034
407 /104 1.151086 1.341641 1.206798 1.050862 1.129159 1.095445
5038/ 04 1.191638 - 1.161306 - 1.16619 -
Scene 3
104 /403 1.048809 1.204159 0.512177 6.703375 1.095445 2.150581
2074 /304 1.140175 1.197219 1.526827 1.377291 1.224745 1.722401
304 /204 1.211060 1.118034 1.426089 0.815802 1.183216 1.140175
4074 /104 1.172604 1.183216 1.297252 0.770367 1.172604 1.183216
504/ 04 1.174734 - 1.202853 - 1.183216 -
7+e HFAFFL2HRoot Mean Square Error; 2 57t AARe Aol & 7MIERY 9
RMSE)24| 94 g-9jo]rt, 5070 B FfpE W pTEE ARESle] AY
Age mEly ol A9 10705 507071 107] @] o] NFE Tk, FAAHA 7uk REH 7M7) E2E LS
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Table 5. HEJIEHES 015101 HME XL

(¥]: pixels in RMSE)

/A %fd‘%‘%ﬁ 4\ S DLT 71k _ %ﬂ_fc—zw 7]ut ‘
magox [ A en | madex | A exn | mudex | dAa e
Scene 1
63 /24 1527525 2236068 0268112 1460684 1527525 1.870829
74 /14 1.603567 2236068 0319674 0.250817 1.558387 1414214
84 /04 1541104 - 0307459 - 1.541104 -
Scene 2
64 /24 1.000000 7211103 0135222 15.58643 1.080123 6.284903
EE 2070197 4472136 0323121 0.165077 1.603567 3.605551
84 /074 2.031010 - 0.304882 1732051 -
Scene 3
6d/1d | 2345208 2236068 | 0329667 1.130082 1.914854 1.000000
7RI08 | 232999 - | 0347135 1.927248 -

(¢3

107(4 oz /Hz-lz:s_}_- h‘sjit‘l_]-q EH] /\F',loﬂ Algﬂé}oﬂ“l 1,]»
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A SRR o] ARle] AE A A&
2 Skl HlojefHojAet GOES F/44e AREd F

4B AL 7ISHOR AfotA THI7IEH A vIst
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