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ABSTRACT

This paper presents an Image Motion Compensation (IMC) algorithm for the Korea’s
Communication, Ocean, and Meteorological Satellite (COMS)-1. An IMC algorithm
is a priority component of image registration in Image Navigation and Registration
(INR) system to locate and register radiometric image data. Due to various pertur-
bations, a satellite has orbit and attitude errors with respect to a reference motion.
These errors cause depointing of the imager aiming direction, and in consequence
cause image distortions. To correct the depointing of the imager aiming direction, a
compensation algorithm is designed by adapting different equations from those used
for the GOES satellites. The capability of the algorithm is compared with that of
existing algorithm applied to the GOES’s INR system. The algorithm developed
in this paper improves pointing accuracy by 40%, and efficiently compensates the

depointings of the imager aiming direction.
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2 27 & Ax84.

Epoch 2005d 99 19 06:00:00.000(UTC)
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t} o224 MAHE Kamel A4 S-S 0]238to] Kamel et al.(1987)9] &3 2<tsE 2 FA] GOES I-M
Ao AHEET e IMC €28 E&3 MIMC €18&¢ o|83te 4479 2™ o2dS &
z+ HASIE & A St

33 4= 94 942710 BER AAS AL (573 127°, 39 37°)2 2 13T el A s



IMAGE REGISTRATION OF THE COMS-1 37

E 3 FALARAF EuFo B 2AW LA

No Compensation GOES I-M IMC MIMC
A= degree -1.126 ~ 0.897 —0.006 ~ 0.049 —0.005 ~ 0.003
(Latitude) km —125.378 ~ 99.900 —0.662 ~ 5.429 —0.544 ~ 0.361
A% degree —0.694 ~ 0.703 —0.041 ~ 0.058 —-0.019 ~ 0.023
(Longitude) km —62.514 ~ 61.736 —3.670 ~ 5.177 —1.714 ~ 2.042

F 5 AFE] W3l oS Al B ol AE £ Aotk 18 4acll E 92 AL ARALS
A G2 BLEN, A4 94719 AFE AR N1 el Pl E Fow 2 o7 W
slatgnt. whdel 219 4ao M 7h-eule] A F2 JALARALE £ FLEN, 94 43719
AFH ADL AL A3 A gl AR 3 Fog HAS ¢ = Yt

19 4bi= GOES I-M IMCS} 7eksl A A HAY 412|E 8 B3 AL AHAL £33 4
FE Vetd Ao 2, I9 429 FHEES g Aot 442 GOES I-M2] IMC €& &&
2ot FALARAGE £33 AoEN, 4479 (Y AFL A 2 ¢E UFos gF F
o] +£0.05° Fx=o & TUH 228 71A 244 oA €Y 3 B
4 gaelEE o] &3 AL AR BFHE e+ FAY
Fdgre 2 = +£0.005°, SAYFLE £0.02° A= 22
Al ZeoiAe] Felg Holal JUth T-NA B ukgl o] NF
GOES I-M IMC €12 &°] vl3)] o) 40% ol4e] AU A4 :

3 ARG duEd e XY A4S wud Aot 4x 2 AYUHE N2

2N AFE FFLAEG €aieEe] GOES I-M 949 IMC €xej&d vz 3 o Hof

G AYFLEE FATE ¢ T+ A

Pn o
% ri ¥
0. =
_Q, flo of fo f ir
off
o
~
1o
i
od
2]
X
)
(o] rlo

4. 2 B

B7HE —r‘]?_ *]'&T‘—ﬂﬂ A T“ﬂﬁ}ﬁiqﬂ FALARY g1 EE AAA
A geae & = Jdon, A4 FAR SYVNE o183} N7 F4E BIEE FA
AT £ Qe AT A ooz RE AR = oA Z(image distortion)3} 34 o)
& (pixel shift)& A0 2 AAste] L7t Aot AFHY AFFHE S + AEE st o
A B3FQ G ARAd eSS A A0 INR oS 7 dsted 713 523 84
2t & 4+ 9

3 FE FFLARA € E)E(Modified Image Motion Compensation: MIMC)3F 3 A 1]
2o 4 24 %9 GOES -M¢) IMC &8 Z5e 45%7HS 433tk GOES M9 IMC @3
BE2 948719 2UHY ofRde e EE iX}ﬂi—‘é—% T SA G 13 SAHGE o) 83
o B9 23} 17 o] diajH AR GFo]l E LALAEWS uT I Fo|th X
T NFE QLR ¢nEEE Bt AU AL AEAE A3 Kamel et al.(1987) ) Al A &
A AL AHE3HA] 3 Bousquet & Maral(1990)0] A A3 A28 BA NS AL3-gch =314



38 JUNG et al

—WWO] obd Wt FUS AL A2, BE X845 o3
nHEEE dASHE 2 2 A 2 ZELFOR 40% o129 ¥
< 5k =3 AE AR S EE GOES I-M H42 IMC €ueEo vl&l K}
e A8 4SS TS EE 2ATE AR G2 olE B AAAIZ] QA E A
o] z}olE HolA gttt
ol gRAME AELA 4% YSOPE 53 2dd S B3 A4 B4 #3334k A% §
AAFN 4R 13719 A=rt A A4 A Fk7] g 2o GOES-99] A=A8E oz
2dgg Pt =3t A4 AU} 2Ho] AAFFH R Ap7lol A Z e X P F
2 GOES-92] O&A setoll A &% 2HM| 2 A58 83tk AA SAAINF948 15719 7}
23 4348 47 AAME Bk e ASARG GOES-99] AMZE A5 7} ofd AA B
P2 5 SAHNLENEAE 185719 27 A8 E o] &Fto] B4 FHsoF & Aot} E3 o]
=R P A Yol AL G479 U ool duivtg BYUSA B =X we A
st ok AAAQ GAeBy duEEe] A5 B8] A 29" AU WS v
Tt Aol obd AA FERES AAS FEEHE 949 a8 AH vla s AEH S
o & Aojch
ZEALR] 2: o] 47 FRFFTLFAT LY “INR A2 fA B0l 2 453t =2
Y 70 (AR Z: M1-03DG-01-0001) o] th3t A&7 2 39 A7) dF o)y, Aol ZA=
HAYrch

SFE 7 el sl
A]

3}
3
o 5 5 o o}
S A% Adx F4 A

_L:

HIEH
g, BES, =AY, 234, 39, 25¥, 88, 224 2005, =TT Ad7E A,
“INR, Aj2Elo] R A B ol U AsH7t =2 a3 /(1) pp.23-77
Z3Y, vl g FTT 2004, A=FFLFE FATe DR =B (AS: F=FFEeFE),
p-207

Bousquet, M. & Maral, G. 1990, ATAA 13th International Communication Satellite Systems Con-
ference Los Angeles, paper 90-0818 '

Carr, J. L., Dunhill, H. W., Gamble, D., & Kamel, A. 1990, Proceedings of the Annual Rocky
Mountain Guidance and Control Conference, pp.25-51

Fiorello, J. L., Oh, I. H., Kelly, K. A., & Ranne, L. 1989, Proceedings of Flight Mechanics/Estimation
Theory Symposium (Goddard Space Flight Center: Lanham), pp.129-147

Kamel, A. & Bhat, M. 1987, Proceedings of Twenty-First International Symposium on Remote
Sensing of the Environment, pp.26-30

Kamel. A.. Graul. W.. Chan, N. T., & Gamble, W. 1987, United States Patent, No.4688091



